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EXECUTIVE SUnnARY 

I BACXGROUND 

Ozone depletion and its after effects on the life on earth 
have becoae a aatter of alobal concern. Uith the aianina 
of the ftontreal Protocol. the international coaaunity has 
co•• toaether for takina the necessary atepa to atop the 
da•aae to the stratospheric ozone layer. Thia study haa 
been co .. isaioned by UNIDO. aa part of an onaoina project. 
to cover the techno-econo•ic aaaeaa•ent of the financial 
viability of collecti~n. recyclina and/or aafe disposal of 
refriaerant aaaes and related aateriala. The field aurvey 
has been carried out in Eaypt. l•n!'• • NiaerJ.a. the 
project area countriea to aerve as a basi• fo~ 
reco .. endina policy auidelines for Africa aa a whole. 

II CFC AUDIT & DEnAND FORECAST 

A coaprehensive aurvey was carried out in the three 
project countries. coverina in detail the airconditionina 
and refriaeration sector. for asaeasaent of th• present 
levels of conauaption cf CFCs in variou• aub-sectors. 

The survey involved contactina aanufacturers. iaporters of 
CFCs. service aaencies. ccaaercial installations as well 
as professional bodies. associations and aovernaent 
aaencie• such as Eayptian Environment Affairs Aaency 
(EEAA) ir Eaypt. National Environment Sectt.(NES) in ICenya 
• Federal Environment Protection Aaency (FEPA) in Niaerla. 

The total consumption of CFC-11 • CFC-12 in 1991 in Eaypt. 
ICenya • Niaeria is shown below in Table I. 

TABLE - I 

CFC UTILISATION BY SUB-SECTOR IN 1991 
(ftT) 

I EGYPT I kENYA NIGERIA 
1-------------1------------- -------------
ICFC-~11CFC-121CFC-111CFC-12 CFC-111CFC-12 

----------------1------ ------ ------ ------ ------ ------
1. Refrlaeration 

• Alrcondi
tionlna 

- Doaeatic 
refriaera
tors • 
deep free
zers 

- Commercial& 
induatr-lal 
refriaera
tion 

264 

50 

321 10.5 20.7 60.5 77.8 

25 6 51.7 6.5 3.5 

(1) 



Table-I (Contd .. ) 
(ftT) 

I EGYPT I KENYA I NIGERIA 
1-------------1-------------1-------------
ICFC-11 ICFC-121CFC-11 ICFC-121CFC-11 ICFC-12 

----------------1------1------1------1------1------1------
- Do•eatlc • I 31 I I I I 4. 7 I 7. 3 

co•aercial I I I I I I 
aircondi- I I I I I I 
tionina I I I I I I 

- ftobi le I I 89 I I 6. s I I 382. 7 
aircondi- I I I I I I 
tionina I I I I I I 

----------------------------------------------------------
Sub-Total 

2. Aeroaola I 
3. Pla•tic Foamal 

345 I 435 I 16.51 78.91 71.7 I 471.3 

90 I 
640 I 

360 I 
so I 

s 4 I 
I 280 

I 150 
I 

Total I 1075 I 845 21.51 82.91 351.71 621.3 

1920 104.4 

There ls no sianlficant consumption of CFCs in 
sector aa CFC-113 haa been aubatltuted 
Tetrachloride and ftethyl Chloroform which 
controlled subatancea ad per the amended 
Protocol. 

973 

the solvent 
by Carbon 
are also 

nontreal 

The major proportion of CFC consumption in all countries 
has been in the air conditio~ina & refriaeration sector 
(41\, 91\ and 56\ in Eaypt, Kenya & Niaeria 
respectively) due to the partial or coaplete switchover to 
substitutes in the other sectors. The per capita 
consumption of CFCa in Eaypt, Kenya and Niaeria was 33.7 
a••, 4.15 a•• and 8.5 a•• respectively in 1991. 

The demand forecaat for CFCa in the varioua sub-aectors of 
refriaeration and airconditionlna, baaed on induatrial 
arowth rates, la summarlaed below in Table II, for the 
benchmark yeara of the ftontreal Protocol. 

TABLE - II 

PRESENT • PROJECTED DEnANC FOR CFCa IN THE PROJECT COUNTRIES 

1991 1996 2005 Zt1J7 2010 
CIUITRY 

:crc-11:crc-12:crc-11:crc-12:crc-111crc-12:crc-111crc-tz:crc-11:CFc-12 
:---1--:--:--:--:--:--:--:--:--

:- .. :1~5 1497.0 :179 : 43.1 : o.o : o.o : o.o : o.o I o.o I o.o 
EGYPT :- Rtc"'r9in9: 20 134&.0 : 25.0 1411.6 : 19.0 1276.7 I 17.9 :229.a : 16.3 l156.0 

---·-:----:----:---:--:---:---:--:--:---:-----
:- Tot.l :1075 :845 :204.o 1454.7 : 19.o 1216.7 : 11.9 1229.a 1 1~.3 :156.o 

(ii) 



t99f 1996 2007 ZOfO 
ClllfTRY 

:crc-t1:crc-tz:crc-t1:crc-12:crc-1t:crc-tz:crc-11:crc-12:crc-t1:crc-12 
--------:--:--:--:--:--:--:--:--:--:--

:- Nfw : Zt.5: 39.5 : 6.7 : 4.1 : 0.0 : 0.0 : O.O : 0.0 : 0.0 : 0.0 
KEHYA :- Rechirging: 0 : 43.~ :· 0.0 : 49.9 : 0.0 : 37.0 : O.~ : 29.7 : 0.0 : 11.3 

----:--:--:--: --:--:--:--:--:--:--
:- Tot.I 21.5: 82.9 : 6.7 : 54.7 : o.o : 37.0 : o.o : 'l!/.7 : 0.0 : 13.3 

:- Ntw : 347 :216 : 43.Z : 42.5 : 0.0 : O.O : 0.0 : 0.0 l 0.0 i 0.0 
NICIRIA :- Recbirgin!: 4.7:405.3 : 4.2 :313.2 : 0.0 :104.2 : O.u : 50.3 : 0.0 : 11.7 

----:--:--:--:-:--:--:-:--:--:-
:- Tot.I : 351.1:621.3 : 47.4 :360.7 : o.o :104.z : o.o : 50.3 : o.o : 11.1 

After 1997 the CFC deaand will only be for eervicina of 
the exlatlna population of CFC baaed equ!~aent, aa new 
equipaent production will be baaed on aubatltutea rather 
than CFCs .. Inapite of the phaaina out of equipaent baaed 
on CFCs, the CFC requirement ia still above the ftontreal 
Protocol liaita in the years 2005/2007. 

As all the three countries are sianatories to the ftontreal 
Protocol, the above deaand projections, when viewed in the 
context of coapliance with the Protocol ~equireaents, 

shows that these countries have no alternative but to 
plan, oraani~e and implement proaraamea which will brina 
down the recharaina requirements !or CFC based products. 
This can only be achieved by puttina in place, an 
effective national system !or collection/recovery and 
recyclina, as well as aubstitution 0£ CFCs. 

III EOUIPftENT FOR RECOVERY AND RECYCLING OF CFCs 

Several aanuf acturers/uaers of these equipment were 
contacted and met by the project team experts, to 
understand the featurea and operation• of the aaae. 
Baaed on this, a coaparative evaluation of the technical 
feature• of various representative model• of recovery and 
recyclina equipment ~a• carried out. 

In view of th• fact that the voluaea of CFCs handled by 
typical individual enterprises in the project countries 
are very aaall as compared to those in developed 
countries, the low capacity portable models of the 
recovery and recyclina equipment would be moat appropriate 
for adoption in Eaypt, Kenya and Niaeria. 

The indicative price of a portable recovery equipaent 
(capacity upto 0.5 lb per ainute) i• US $ 1000, while that 
of a recyclina equipment (capacity upto 25 Xa per hour) is 
US$ 1400 only . . 

(111) 



IV TECHNICAL OPTIONS FOR COLLECTION/RECOVERY A~J RECYCLING OF 
CFCs 

The various technical options for collection/recovery and 
recyclina of CFCs from the refriaeration and 
airconditionina equipment were evolved takina into 
consideration the present practices for repair and 
maintenance of equipment in the four sub-sectors. viz 
domestic refriaerators and deep freezers. commercial and 
industrial refriaeration. do~estic and commercial 
airconditionina. and mobile airconditionina. 

Based on the findinas of the field survey and evaluation 
of the equipment available for collection/recovery and 
recyclina of CFCs. the technical options found relevant in 
the specific context of the three countries are as 
follows : 

1. Uidespread use of plastic baas for collection of CFC-
12 ~urina servicina of domestic refriaerators and 
deep f rll!ezers 

2. Recovery equipment to be installed at the workshops 
of manufacturers/assemblers as well as larae 

3. 
servicina aaencies 
Recyclina of the collected/recovered CFCs would 
ideally done by dealers/distributors/importers 
CFCs, who already have a network for supplv to 
end users 

be 
of 

the 

The priorities for recovery and recyclina of CFCs in the 
three countries are as follows baoed on the CFC 
consumption pattern and assessment of recoverable 
quantities for each sub-sector. 

Country 

Eaypt 

Kenya 

Niaeria 

Sub-Sector 

Domestic refriaeration & deep freezers 
ttobile airconditionina 
Domestic refriaerators & deep freezers 
Commercial & Industrial refriaeration 
ttobile airconditionina 
Domestic refriaerators & deep freezers 

Consider at ions for Adoption of .-:R~e..;:c..;:o;..;v;..;e;;..;r:..ir..Y_....:&~-..;;.R;..;e;;..c;;..y..__c_l;..;;i .. n-..a .. 
Equipm&nt 

Local manufacture/assembly of the recovery and recyclina 
equipment in the project countries is technically feasible 
but not commercially viable due to low volumes. To make 
local manufacture/assembly in an African country viable, 
it would be necessary to club local requirements with the 
neiihbourina countries' requirements. Therefore three or 
four projects can be considered for Africa as a whole. 

However, the necessary technical skills and competence 
exist to operate ~nd maintain the equipment, with 
necessary trainina inputs beina provided initially. 

(iv) 



Attainable Reduction in CFC Conauaption 

Recovery and recyclina proarammes in each country 
help to reduce the CFC conauaption substantially. 
Eaxiaua reduct~ons attainable, baaed on 1991 f.ield 
data, are aiven in Table III below 

will 
The 

survey 

TABLE - III 

nAXInun ATTAINABLE REDUCTION IN CFC CONSUftPT10N 
BY RECOVERY & RECYCLING (1991 DATA) 

Eaypt 
Kenya 
Niaeria 

as ~ of recuaraina 
deaand 

58 
56 
36 

as \ of tot•l 
deaand for 

airconditionina 
& r•friaeration 

sector 

28 
26 
27 

The maximum attainable reduction in Niaeria is the lowest, 
as a percentaae of recharaina demand, because in the 
mobile airconditionina sub-sector, which accounts for the 
laraest share of recharalna deaand in Niaeria, most of the 
requirement is for leakaae cases where the averaae 
recoverable quantity is low, as a percentaae of total 
initial charae. 

Recovery of CFCs from related materials (Insulation Foam) 

The recovery of CFCs from insulation foam is loaiatically 
and economically not feasible in the project count~ies. 

Reported initial estimates from developed countries 
auaaest that the overall coat of CFCs recovered from 
domestic refriaerators would be nearly twenty five ti~es 

the coat of virain CFC. 

Safe Disposal of CFCs 

Disposal of CFC• is not a practical proposition for any of 
the project countries as the facilities for thermal 
incineration require very hiah capital investment (over 
US$ 40 million) and hence can be justified only if the 
quantity 0£ CFCs to be deatroyed i• of the order of 15,000 
ftT per annum. Even then th• coat of destruction la about 
US$ 3000-3500 per ftT of CFC makina it economically 
unvlable. 

V ECONOftlC VIABILITY 

The economic viability of the identified techr.ical option• 

(v) 



for recovery and recyclina vaa ~one at 

a) Venture (individual enterprise) level 
b) National level 

Viability Analysis at Venture level 

The first step in venture level viability analysis vas to 
establish the diaensions of the venture in teraa of 
equip~ent required. baaad on vhich the project inveataent 
and ••ans of financina vere determined takin& the current 
prev~lllna noraa in each country. The nuaber of ventures 
of each type for the three project countries were arrived 
at as follows : 

TABLE - IV 

ftAXInun NUftBER OF RECOVERY • RECYCLING VENTURES IN THE 
PROJECT COUNTRIES 

I EGYPT I KENYA NIGERIA 
1----------------1-----------------
IRecoveryl Recy- !Recovery! Recy
lonly cllna !only clina 

Recovery! Recy
only clina 

----------------1-------- ---;---1-------- ----;--- • nax. annual qty I 57 nT 211 ftTI 16 nT 24 ftT 60 MT 81 nT 
feasible (avera-1 I 
ae for 1993- I I 
2010) I I 

I I 
ftin economic~qtyl 261 Ka 1799 Kai 180 Ka 1266 Ka 
per venture I I 

256 Ka 1633 Ka 

I I 
nax. nusaber of I 218 117 I 90 19 234 50 
ventures poesi- I I 
ble I I 

Note : • Includes additional quantity collected 
throuah plastic baas which is processed with 
the help of portable recolvery equipment 
installed at all the recyclina ventures. 

~ Taken as 25% hiaher than the break-even 
volume 

Baaed on the above and takina into account the f indinas of 
the industrial field aurveya carried out. the practical 
number of ventures for each country vere deterained. The 
viability analysis of ventures for the three countries la 
Mummariaed in the Table V below : 

(vi) 



TABLE - V 

SUmfARY OF VIABILITY ANALYSIS AT VENTURE LEVEL 
---------------------------------------------------------------------

~GYPT I IENYA I NIGERIA I 
----------------1-----------------1----------------1 
Recovery! Racy- !Recovery! Recy- IRecoveryl Racy- I 
only I clina !only I clina lonly I clina I 

---------------- -------- ------- -------- -------- -------- -------
No. of ventures 100 12 40 5 150 10 
proposed (baaed 
on industrial 
survey) 

Project coat 1352 3224 1366 3244 J.352 3223 
per vent1,1re(US$) 

Coat per ka 0.92 4.10 1. 04 5.80 0.92 4.47 
of CFC proceaaedl 
(US $) I 

I 
Break even I 209 1439 145 1013 205 1306 
quantity,ka I 

I 
Inter:-nal rate I 
of return (IRR) I 

I 
- o~~ project I 23.5% 78.9% 27.9% 75.6\ 47.2% 91.1% 

cost I 
---------------------------------------------------------------------

The break-even quantity for recovery and recyclina 
ventures in Kenya are the lowest as compared to Eaypt and 
Niaeria, ag the existina sellina prices of CFCs in Kenya 
are the hiahest. 

The promotion of these ventures will help each of the 
countri&s to comply with the Hontreal Protocol. Uhile 
this ~ould be almost total in Niaeria, in Eaypt and Kenya 
the recovery an~ recyclina proaramme would have to be 
supplemented by CFC banka or perhapa use of a drop in 
substitute for recharaina in the year• after 2007. 

At the enterprise level, the venture• for collection (by 
plastic baas), recovery (by portable equipment) and 
recyclina will need to be supported with measures such as 
exemption of import duty and provision of capital subsidy 
on equipment, increase in import duty on viraln CFCs, 
~nd Govornment sponsored trainina and publicity compaian, 
£or th••• venture to become economically viable. 

Net National Economic Benefit 

The venture level analysis has been 
national level for each country. 

(vii) 
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Econo•ic Benefit baa been worked out uain& the principlea 
of social coat benefit analysis. The annual costs and 
benefits (at 1992 prices) have been assessed for the 
period 1993 to 2010. A diacountina factor of 2t has been 
uaed to deter•ine the "net present value" of the net 
national econoaic benefit for each country, as suaaariaed 
in TMble VI below. 

TABLE - VI 

NET NATIONAL ECONOftlC BENEFIT 

I EGYPT I KENYA I NIGERIA 
--------1---------------1----------------1----------------
In local!(-) LE 19.69 ftnl(-) KSR 13.52 ftnl(-) N 17.44 ftn 
currency I I I 
In USS IC-) USS 5.95 ftnl(-) USS 0.48 ftn IC-) USS 0.97 ftn 

The net value fer Eaypt is particularly hiah owina to 
subsidy on plastic baas which is the major aediua 
collection of CFCs fro• the laraest sub-sector 
domestic refriaerators. 

the 
for 

i.e. 

This further confirms the fact that recovery and recyclina 
proarammea in these countries have to be viewed as a 
requirement needina financial support from international 
aaenciea. 

VI FRAftEVORK FOR IftPLEftENTATION 

At present none of these project countries have an 
appropriate leaislative and institutional framework, with 
respect to usaae, recovery and recyclina of CFCs. 

The economies of these countries are characterised by low 
rate of arowth, adverse balance of payments situation and 
dependence on imports in the manufacturina sector. 

The public awareness and consumer pull is limited and at 
the present level cannot be counted on to drive a recovery 
and recyclina proaramme. Further, the exiatina 
institutions are not aeared up in terms of oraaniaation or 
trainina for coordinatina the total proaramme. 

Ve recommend the f ollowina fraaework for implementina the 
recovery and recyclina proaramme : 

1. Coamand and control aeaaurea 

These measures are in terms of enactment of 
leaialation on practice• in the followina area• which 
would be applicable in all the countriea. 

Sale o! CFC •nd maintainina r•corda of the •••• 

(viii) 



Accredition/certif ication of u•er• of CFC 
Obliaation on the part of larae installations 
especially chiller• and equipaent aanufacturers 
to inatall recovery equipment 
Obliaation of aervice aaenciea to recover CFC• 
Obllaation on sellers of CFC• to bur back 
recovered CFC• 
Obliaation on •ervice aaencie• to return a 
certain proportion of recovered CFC• to be able 
to purchase virain CFC• 

2. Financial Support fteaaurea 

Thea• are -

ftakina iaported equipaent and •paraa for the 
recovery and recyclina venture• duty axeapt 

Providina arants/aubsidiea to entrepreneurs for 
sattina up ventures. The •~n~•u• •ubaidy to 
aake the venture• viable is 20%. However hlaher 
aubaidy of upto 50% can be con•idered by each 
country dependlna on the priority to be acrorded 
for impleaentation. 
lncreasina the price of viraln CFC by lapoaina 
hiaher duties so aa to raise the price of 
'recovered' CFC 
Free aupply of plastic baa• to accredited 
aervice aaenciea 
naetina expenses for trainina and promotion 
fteetina the coats of aettina up a CFC bank when 
required 

It is recoaaended that these coats should be aet out 
of a special fund created with the help of foreian 
aid. 

3. Institutional Strenathenina 

Ue have recoaaended that in each of the project 
countries the existina aaency dealina with 
environmental issues like EEAA in Eaypt, NES in Kenya 
and FEPA in Niaeria, create a separate departaent to 
deal exclusively with the follovina in conjunction 
with aanufacturera a•aociation• and other bodies. 

Evolvina codes of practice 
Providlna technical inputs throuah trainina 
Certification/accreditation of aarvice aaenciea 
Aaaiatin& in start-up of ventures 
Collection and coapilation of data on CFC supply 
and use 
Runnina deaonatration centres for recovery and 
recyclina equipment 

(Ix) 



Settina up of CFC banks (e.a. Kenya • Eaypt) 
Oraaniaina public awai·•n••• proara•• 
Intervention in pricina of "recovered' CFC 
Overall coordination • aonitorina with industry 
and aultilateral aaenciea 

co-on 
the 
the 

Vhile the aeasures •uaaeated by and larae are 
for these countrie•, the difference• in 
environaent and induatrial situation in each of 
countries, call• for aoae variations in approach. 

Vhile in Eaypt leaialation would be ~ff ective in aany 
areas, in Niaeria it would be financial incentives 
that would evoke the •tronaer reaponse. 

The actual aix of aeasures and their tiaina in each 
of the countries would finally depend on the level of 
response and the •peed at which the respective 
aovernaents wiah to lapleaent the proara•••· 

VII conPARISON OF COUNTRY CASE STUDIES • FORftULATION OF 
REGIONAL GUIDELINES 

The comparison of recovery and recyclina proaraaaes in the 
three project countries i• auaaarlaed in Table-VII below. 

TABLE - VII 

CFC RECOVERY AND RECYCLING - A COftPARATIVE ANALYSIS 

PARAftETERS 

CFC consumption 
by sub-sector 
cumulative fc,r 
1993-2010 (ftT) 

Dome•tic 
Frida•• 
Comaercial 6 
Indu•trial 
Refriaeration 
Coaaercial Air 
Conditionina 
ftobile Air
Condi t.ionera 

Total cuaulative 
Conauaption (ftT) 

EGYPT 

5876.2 

309 

412 

1102 

1699.2 

KENYA NIGERIA 

278.2 923 

490.8 19 

90 

60.7 2826.2 

829.7 3918.2 

(x) 



PARAJIETERS 

Cuaulative total 
recholr&ina 
requireaent f roa 
1993 to 2010 (ftT) 

- aa a ' of total 
conauaption 

ftax. CFC Recove
rable by aub
sector froa 
1993 to 2010 (ftT) 

Do•estic 
Frida•• 
Coaaercial 6 
Industrial 
Refriaeration 

Coaaercial Air 
Conditionina 
ftobile Air
Condi tionera 

Total 

Practically 
recoverable quan
tity (incluc.Jina 
collection uaina 
plaatic baaa)froa 
1993 to 2010 (ftT) 

- as a \ of total 
conauaption 

- aa a % of 
recharaina 
requirement 

Type of service 
set up in each 
sub-aector 

Doaestic 
Frida•• 

EGYPT 

6131 

79.6\ 

3084 

133 

46 

566 

3829 

1764 

22.9\ 

28.8\ 

Saall repair 
aaencies 

(xi) 

Table-VII (Con•d .. ) 

ICENYA 

727.4 

87.7\ 

145 

233.5 

26 

404.5 

253 

30.4\ 

34.7% 

nanuf actur
•r•' servi
ce deptt. 
plua small 
aaencies 

NIGERIA 

3339 

422.1 

23.4 

17.1 

1005.7 

1468.3 

817 

20.8\ 

24.4\ 

nanufactur
•r•' service 
deptt. plus 
small aaen
ci•• 



T~ble-VII (Contd .. ) 

----------------------------------------------------------
PARAnETERS EGYPT ICEHYA NIGERIA 

----------------------------------------------------------
co-ercial & 
Industrial 
refriaerators 

ftobile Air
condi tioners 

ftanufacture
rs service 
network 

Garaaes of 
various 
sizes 

nanuf act:ur
ers • servi
ce dept:t. 

Bia Garaaes/ 
aaencies 

ftanufact:ur
era • service 
deptt. 

Garaaea of 
various 
sizes 

Total Project 
Investaent(inUS$) 

173,888 70,860 235.030 

Averaaa annual 
value of CFC 
saved (in US$) 

215.606 35.159 100,889 

----------------------------------------------------------
Further. the evaluation of the country case studies brinas 
out the followina 

a) The present industrial infrastructure is poor and 
aanuf acture of CFC based equipment is dependent on 
import of components as well as CFCs. Hence the 
substitution with non-CFC based equipment in 
aanuf auct~re of new equipment would take place in 
line with the developed countries. 

b) However, economic pressures would motivate extended 
use of existina CFC based equipment. resultina in 
continued requirement of CFCs for recharaina. 

c) In all cases, technical options identified 
similar. These are 

are 

Use of plastic baas for collection of CFCs from 
domestic refriaerators 
Recovery equipment for recoverina CFCs from car 
airconditioners •nd commercial refriaeration 
systems 

d) In all cases, recyclina would be ideally undertaken 
by the CFC suppliers as they have the necessary 
infrastructure for collection, storaae and 
distribution. 

e) 

f) 

All countries would have to import the recovery 
recyclina equipment, hence the project cost 
ventures is similar. 

and 
for 

Ue have found that recovery and 
can be made viable by aivina 

recyclina 
adequate 

ventures 
financial 
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VIII 

a> 

support and institutina an appropriate pricina 
aechanisa for collected/recovered and recycled CFCs. 

In all countries. the present oraaniaation 
respective environaental aaencies requires 
atrenathened for iapleaentina and aonitorina 
CFC recovery and recyclina proaraaaes. 

under 
to be 

of tha 

h) Exiatina leaislative fraaevork in each of the 
countri•• is inadequate with respect to CFC 
utilisation. Thia calla for necessary leaialation to 
b• en~cted to cover the f ollowina 

Sale • purchase of CFCs 
Foraalation and iapleaentation of codes of 
practice in aanufacturina as well aa aervicina 
Collection/recovery of CFCs by service ~enciea 

.nd purchase of the aaae for recyclina ard sale 
by the aellina ~enciea 

i) Need for eaphasia on increasina public awareness to 
aake the collection/recovery and recyclina proara .. es 
successful. 

REGIONAL GUIDELINES FOR AFRICA AS A UHOLE 

Baaed on the above coaparative aaseaaaent of country case 
studies, the reaional auidelinea for Africa as a whole 
have been formulated, aa detailed in Volume IV of this 
report. 

Some of the sianificant auidelines are : 

1) As African countries do not aanufacture CFCs, the 
only technical option to reduce CFC consumption/ 
emissions ia throuah iapleaentation of viable CFC 
collection/recovery and recyclina proaraaaes. 

2) Each country would require to have an oraaniaation 
identified or created to implement the collection/ 
recovery and recyclina proaramaea. Thia can be 
achieved by Institutional atrenathenina of any 
exiatina aaency involved in environaental issues. 

3) 

4) 

Fin•ncial support 
makina the recovery 
venture level would 

by the concerned Governaent 
and recyclina activity viable 
be required. 

for 
at 

The national Governments would in turn need support 
for fundina this proaraaae fro• external sources, 
i.e. aultilateral fund created by the international 
c~aaunity. 

The number 
formulation 
require a 

of recovery and recyclin& venture• and 
of an overall National System will 

detailed audit of CFC consumption aPd a 
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5) 

6) 

study of aanufacturina and servicina practices in 
each country. 

The audit data would need to be anal~sed 

prioritisation of sub-sectors for iapleaentina 
recov•ry and recyclina proaraaae. This would 
based on the assessaent of the quantities of 
handled and aeoaraphical dispersion of users as 
as servicina aaencies. 

for 
the 

be 
CFC 

we 11 

A national data base would need to be 
wach countr¥ which would comprise 
e~terprises. sub-sectors and sectors 
usina CFCs. 

~;.~eated for 
of data on 
of industry 

IX REGIONAL DATA BA.~K 

The data base for each country can be intearated into a 
Reaional Data Bank. the structure for which has been 
discussed in detail in Volume IV of this report. and 
suaaarised below : 

Level 1 : Enterprise level - which would have data on the 

Level 2 

Level 3 

Level 4 

activity of individual 
enterprises and the 
particulars of CFC 
consumption and utilisation. 

Sub-sector level - containina aaareaation of 
enterprise level data and 
sub-sector specific data. 

Sector level 

National level 

- containina an aaareaation of 
sub-sector le~el data plus 
sector specific data 

- in which the data will be 
aaareaation of sector level 
data as well as country 
specific data. 

From the experience of the project country studies it may 
be said that the one tiae audit of CFC supply and use in 
different African countries intearated into th@ Reaional 
Data Bank can provide sufficient data at the enterprise, 
sub-sector and sectoral levels for assistance in 
foraulatina required policy measures. 

VIII. CONCLUSIONS 

The findinas of the study indicate that aiven adequate 
financial support fro• multilateral aaencies and with 
appropriate leaislation and institutional strenathenina 
for implementation, it is technically, economically and 
oraanisationally feasible to have viable proarammes for 
recovery and recyclina ~f refriaerant aases in Africa. 

(xiv) 
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CHAPTER - 1 

INTRODUCTION 

1.1 BACKGROUND 

There is overvhelaina scientific e~idence to indicate that 
daaaae to the ozone layer is beina cauaed by 
chlorofluorocarbons (CFCs) which are used in refriaeration 
and airconditionina equipaent. aerosols. plastic foaas and 
cleanina solvents. 

Ozone depletion can lead to increased hi&h eneraY ultra 
violet radiations on earth vhich can result in aajor 
problems such as increasina huaan skin cancer. disruptina 
the aquatic food chain and adversely affectina food-crops 
production. In addition. CFCs are aenerally held to be 
responsible for aoa« one fifth of alobal varaina. 

In response to vorldvide concerns on depletion of the 
ozone layer. CFC control aeasures vere aareed upon at 
nontreal in 1987 in an international aareeaent now 
coaaonly referred to as "ftontreal Protocol". The Protocol 
caae into force in 19a9 and was further atrenathened i~ 
London in 1990. 

The 'Open ended workina aroup of the parties to the 
ftontreal Protocol• r6coaaended that 'Country specific 
studies• bft carried out in developina countries in order 
to understand their specific needs and to estimate the 
cost of assistance required to coaply with the ftontreal 
PrC"tocol. 

As a contribution to these efforts UNIDO has eabarked upon 
a project US/RAF/90/173 with the followina 9 sub
proaramaes vith apecif ic reference to countries in Africa. 

1. Industrial Country Studies 
2. Industrial Sub-sector Backaround Analyses 
3. Techno-economic Appraisal 
4. Identification of Industrial Enterprises producina/ 

asseablina CFC-baaed Products 
5. Deployment of ftethodoloay to Appraise Techno-economic 

Viability and Costs of Substitutina Technoloay 
6. Test nethodoloay to deter•ine cost of replacement 
7. Revise ftethodoloay and Computer Software 
8. Determine the Cost of Substitutina Technoloaies 
9. Fundina the Technoloay Substitution 

The fir•t two aub-proara••e• have been completed and they 
have brouaht out that the areatest impact on reductions in 
CFC conaumption in African countries can be made throuah 
adoption of efficient recovery and recyclina •v•tems of 
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the coolant aases CFC 11 and CFC 12 used in the 
refriaeration and ai~conditionina sector. 

1.2 STUDY OBJECTIVES 

1.2.1 The present project has been assianed to ftantec 
Consultants Pvt Ltd, India vide UNIDO letter dated Z8th 
October, 1991. This foraa the sub-proaraaae no. 3 of the 
above project US/RAF/90/173 and is aimed at •techno
accnc:~c Ass~9~~~nt of the Financial Viability of the 
collection and safe disposal of refriaerant aases and 
related aaterials". The aias of this aasianaent are: 

to carry out the backaround analysis required to 
allow the UNIDO Secretariat to provide the 
Governaents of three (3) representative African 
countries Eaypt, Kenya and Niaeria, with policy 
advice to enable thea to enact an efficient systea of 
collection, recyclina and/or aaf e disposal of 
refriaerant aases and allied aateriala; 

to provide the basis for the devalopaent of a 
aeneralised set of technical, economic, political and 
leaislative auidelines valid for Africa as a whole 
and to strenathen environmental and indust~ial policy 
and strateay in the reaion. 

In 1990, a study titled "Costs to Eaypt of protectina the 
stratospheric Ozone layer" was conducted by Eayptian 
Environment Affairs Aaency in cooperation with USEPA. 

This project takes off from this staae and concentrates on 
3 countries - Eaypt, Kenya and Niaeria to serve as a basis 
for development of a aen~ralised set of auidelines for 
Africa as a whole. These three countries are sianatories 
to the Montreal Protocol, and fall in the cateaory of 
"Developina Countries" as defined in the nontreal Protocol 
as their per capita CFC consumption is far less than 300 
ams. per annum. 

1.3 STRUCTURE OF THE REPORT 

1.3.1 The project report coverina the studies related to Eaypt, 
Kenya and Niaeria, is prepa~ed in four volumes, as under: 

Volume I 
Volume lI 
Volume lII 
Volume IV 

Eaypt Country Study 
Kenya Country Study 
Niaeria Country Study 
Reaional Guideline• & Data Bank 

Each of the volumes I, II and III are •tructured in •uch a 
way that it becomes a stand alone comprehenaive report of 
that country, but yet carries with it the overall 
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Executive Suaaary and Concluaiona. which cover all three 
country studi9a. Thia arranaeaent peraita each country to 
hava ita own report but also peraits the policy aakers of 
the court:~ ~~ ~ave an overview of the variations froa one 
country to another. 

Voluae IV carriea the reaional aspects and provides a set 
of auidelinea and inputs for a poiicy-aakina oriented data 
bank to assist international aaencies in foraulatina a 
reaional policy for recovery, recyclina and disposal of 
CFCs used in the refriaeratio~ anc: airconditionina 
equipaent. 

1.4 APPROACH TO THE EGYPT COUNTRY STUDY 

1.4.1 The overall approach adopted is outlined below : 

Step I Coaprehensive CFC Audit, to ascertain 

Total supply of CFCs 
CFC consumption pattern (by sub-sector) 
Unit CFC consumption nor• (by equipaent) 
Estimation of New and Recharaina demand (by sub-sector) 
Physical distribution of suppliers/users 

Step II Demand Forecastina for airconditionina and 
refriaeration sector (upto year 2010) 

By equipment type and by sub-sector 
New and Recharaina demand for CFCs 
Assessment of technically feasible quantities for 
recovery and recyclina (b) type of equipment) 
Practically Recoverable quantities 
Implications on compliance with ftontreal Protocol 

Step III : Technical options for Recovery, Recyclin& and 
Safe Disposal 

Schemes for recovery & recyclina in various sub
sectors 
Equipment selection 
Loaistics and other aspects of technical feasibility 
Identification of types of ventures & framework for 
national system for recovery & recyclina 

Step IV Economic Viability Analysis 

At venture as well aa national level 
Sens~tivity Analysis 

Step V : Framework for Implementation 

Present Scenario 
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Proposed measures sur.h 
support. ftarket measures. 

•~ Leaislative. Financial 
Institutional framework 

1.4.Z The basic collectiQn of data baa been baaed on a 
co•prehensive field survey of industrial enterprises. 
professional bodies and associations. as well as 
aovernaent oraanisations etc. Suitable questionnaires/ 
check lists were used for obtainina the necessary 
infor•ation from various sources. Discussion~ were also 
held with relevant international oraanisations includina 
UNEP. Uorld Bank. etc. 

Considerable effort was put in towards collection of 
secondary data from various sources. A list of various 
reporta/docuaents specially collected and studied is 
enclosed at Appendix 1.1. 

Besides the project teaa experts. nationals froa the 
country were employed as sub-contractors. to facilitate 
the conduct of the study and to have local participation. 

Baaed on the field survey. secondary data collection and 
useful discussions with key officials and country experts. 
this report analyses and presents the findines and 
recommendations in line with the objectives. 

1.4.3 A brief resume of th& coveraae is aiven belcw 

a) Useful discussions were held with Mr Tharwat Sabry. 
UNDP; Ms Nadia Makram Ebeid. Proaramme Officer, UNDP; 
Mr Salar Hafaz. Deputy Chairman. Dr El-Mohamady Eid 
and ftr Fouad ft fteaahed of Eayptian Environment 
Affairs Aaency (EEAA) and local consultants, 
industrialists, ~tc. 

Eayptian Environment Af faira Aaency (EEAA) is the 
nodal aaency responsible to look after the 
environmental concerns of the country. It plays a 
very active role in implementina the Montreal 
Protocol in the country. Dr ftohamady Eid, of EEAA, 
was actively involved in draftina and sianina of the 
Montreal Protocol. EEAA also coordinates with 
international aaencies for several activitiP.J 
concernina the implementation ~f the Montreal 
Protocol. To make people aware ab~ut the CFC 
problems. it is oraanisina seain•rs. aroup 
discussions and also assists th~ companies in 
preparina proposals for the cost to thea !n phasina 
out of CFCs. 

EEAA also assists the Gover11ment in framina rules and 
reaulations reaardina Environment ftanaaement and 
Pollution Control. 
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b) A list of vac·ious oraanisations and persons contacted 
durina the field survey in Eaypt is enclosed at 
Appendix - 1.Z. 

1.5 STRUCTURE OF VOLUnE I - EuYPT 

1.5.1 This volume is set out as follows 

An executive summary is provided in the beainnina aivina 
an overview of the findings and overall conclusions of the 
study. 

Chapter Z provides description of the present supply and 
utilisation; future demand projections; and recoverable 
quantities of CFCs, upto the year 2010, which is the 
terminal year for r.~aplete phasina out of CFCs as per the 
ftontreal Protocol. It also provides an overview of the 
physical distribution of the suppliers and users of CFCs 
in Eaypt. 

Chapter 3 provides details about the various types of 
equipment available for recovery and recyclina of 
refriaerant CFCs. 

Chapter 4 describes the relevant technical options and the 
feasible structure of the national level proaramme for 
recovery and recyclina of CFCs. 

Chapter 5 describes the Economic Analysis of the ventures 
for recovery and recyclina. at the enterprise as well as 
the national levels. This analysis includes computation of 
Net National Economic Benefit. 

Chapter 6 deals with evolvina a framework for 
implementation of the recovery and cecyclina proaramme ir. 
Eaypt. 

Chapter 7 presents the overall conclusions of the study. 
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CHAPTER - 2 

CFC AUDIT AND DEftAND FORECAST 

2.1 INTRODUCTION 

2.1.l A detailed national CFC audit was carried out in Eaypt. 
ftaps of Africa and Eaypt are enclosed at Appendix 2.1 (A) 
and (B) for ready reference, showina the location of the 
country and also the important cities/towns in the 
country. As, in £aypt, there is no aanufacture of CFC, 
and there is no sianif icant ~xport of CFCs or CFC based 
products, the consuaption in the country is approximately 
equal to the import of CFCs. 

2.1.2 The consumptiun. has therefore been worked out on the 
basis of i~port of CFCs (supply side approach) as well 
as utilisation/demand of CFCs in each sector. which, 
in turn, are estimated by buildina up sub-sectoral 
demand profiles (demand side approach). The import 
and utilisation of CFCs are estimated throuah a 
comprehensive survey carried out by the project teaa. 
The survey covers the followina 

2 . 1 . 3 

Primary sources such as : 

• importers/distributors of CFCs 

• end users viz manufacturers/assemblers/ 
importers/servicina aaencies/installations of 
CFC based equipment/products 

• industry experts, associations and aovernment 
bodies 

Secondary data sources includine aovernment bodies 
and associations 

The CFC Audit h•s been 
Refriaeration' Sector, 
important consumer of 
identified by UNIDO for 

done for the "Airconditionina 
which is the laraest and 
CFCs in Egypt, and hence 

a CFC audit. 

and 
most 

was 

The findinas of the survey are presented in the sub
sections which follow : 

2.2 SUPPLY OF CFCs 

2.2.1 Sources of Supply and Infrastructure 

CFCs are not manufactured in Eaypt and the demand is met 
throuah imports from European countries. There are thr~e 

major importers of CFCs who account for nearly 75% of CFC 
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supply in Eaypt as follows 

Du Pont, Germany 
ICI, UK 
ATOCHEft, France 

35% 
25% 
15% 

Rest of the demand is met throuah iaports f roa other 
sources like ftontedison, Italy; Hoechst, Ge~aany and 
suppliers of bl~nded polyols namely DOV Chemicals, Bayer & 
ICI, for refriaeration and other foams. 

ftisrfreon,aaent of Du Pent and ftisr Enaineerina Centre for 
Consultation & Aaencies, aaen~ of Atochem, have installed 
refillina facilities at Port Said and Cairo respectively 
to transfer the refriaerants into cylinders from larae 
containers. Distribution ls done throuah company outiets 
and wholesalers, located mainly in Cairo & Alexandria, as 
well as direct supply to manufacturers/ assemblers. 

2.2.2 Level of Imports 

No import statistics on CFCs are maintained by Central 
Aaency for Public ftobilisation and Statistics in Eaypt and 
therefore level of imports hA~ been estimated based on 
CFC importers' feedback. Tee present as well as past 
level of imports are summarised in Table - 2.1. 

TABLE - 2.1 

!HPORTS OF REFRIGERANTS IN EGYPT - BY TYPE (MT) 
-------··--------------------------------------------------

TYPE OF CFC 1989 1991 

----------------------------------------------------------
CFC-11 1500 
CFC-12 900 
Others (114, 502 etc) N.A. 

1050* 
800 

50 

1900 

------------------------------------------------~·---------

* 
N.A. 
Source 

Includina CFC in blended Polyols. 
Not Available 
Importers of Refriaerants in Eaypt 

Accordina to the importers, there is almost 45% reduction 
in CFC imports from 1986 to 1991. The substantial decrease 
in CFC-11 imports from 1989 to 1991 is primarily due to 
substitution by Methylene Chloride in foams.CFC-12 imports 
are expected to decre•se once its use in Cosmetics/ 
Perfumes aerosols la completely stopped by '92. El Beleidy, 
which accounts for 85% of cosmetics/perfumes market, ls 
installina LPG baaed facilities at a cost of LE 8 tan at 
Ramadan City which is likely to be operational by '92 end. 
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2.2.3 Prices 

The current prices (CIF as well as retail) of refriaerants 
alona with custom duty are indicated in Table - 2.2 below. 

TABLE - 2.2 

CURRENT PRICES OF REFRIGERANTS (1991) IN EGYPT 

REFRIGERANT 

CFC-11 
CFC-12 
HCFC-22 

CIF 
(US $/KG) 

1.50 
2.0-2.2 
2.6-3.5 

CUSTOft DUTY 
(%) 

10 
10 
10 

* Ranae dependina on packina and source. 
Source - Importers. 

2.3 OVERVIEU OF THE USER INDUSTRY 

2.3.1 Refriseration & Airconditionina 

RETAIL PRICES 
(US $ PER KG) 

2.2 
3.5-3.9* 
4.2-5* 

a) Domestic Refriaerators and Deep Freezers : 

There are six major manufacturers of domestic 
refriaerators/deep freezers in Eaypt with an 
installed capacity of about 1 million units per year. 
The production of refriaerators in the past is aiven 
in Table 2.3. The compressors used for 
refriaerators are imported while the refriaerator 
cabinets are indiaenously produced and foamed. 

TABLE - 2.3 

PAST TREND IN PRODUCTION OF DOnESTIC REFRIGERATORS 
& DEEP FREEZERS IN EGYPT ('000 NOS) 

YEAR 1978 '80 '82 '85 '86 '87 '88 '89 '90 '91 

Production 145 219 374 514 536 601 693 477 246 300 

Source : 1. Central Aaency for Public ftobiiisation 
and Statistics (CAPftAS), Eaypt. 

2. 1991 data ~ased on survey 

The laraest manufacturer (IDEAL) is a public sector 
company with an installed capacity of 7,50,000 
numbers per annum, while all others are smaller 
privately owned companies with installed capacity 
ranaina from 40,000 to 80,000 nos per annum. ftany of 
these have been set up with technical assistance from 
leadina international companies like Zerowatt, 
Zanussi, Leiber etc. These companies have arown 
rapidly durina the eiahtie• and have reduced IDEAL'• 
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market share froa 100\ in 1979 to leas than 50% in 
1990. The production has shovn a steady arowth fro• 
146.000 nos in 1978 to 693.000 nos in 1988. There 
has been a sharp decline in production froa 1989 
onwards due to various econoaic reasons such as 
devaluatio~ of the currency in 1989 and the Gulf Uar 
in 1990. 1n 1991. the production increased over 1990 
and was estiaated at about 300.000 nos. Iaports of 
the refriaeratora are not allowed in Eaypt except by 
non-resident Eayptians. The present population of 
domestic refriaerators and deep freezers is 
estiaated as 6.68 aillion nos. baaed on past 
~roduction and iaport data. and averaae life 
expectancy of 20 years. 

The aost coaaon sizeJ are 8 cu.ft. 10 cu.ft and 12 
cu.ft for refriaeratora and 6.5 cu.ft and 8 cu.ft 
for deep freezers. The averaae unit consuaption of 
CFC-11 for foaa blowina (insulation) is about 880 aaa 
which is about 10% hiaher than the norm due to 
wastaae and rejections. The refriaerant. CFC-12. 
charae ranaes fro• 190 a•s to 235 aas/unit in 
refriaerators and 175 aas to 185 ams/unit in deep 
freezers. The averaae unit norm of consumption 
aiven by users is about 220 ams includina 10% 
towards losses in handlina. rejections and 
reworkina. 

As a practice. most of the refriaerators are repaired 
at the users' place, where CFC-12 is also used for 
flushina and leak testina which results in the 
refriaerant consumption almost twice the initial 
charae (about 410 ams) in servicina the equipment. 
Some established service centres have started usina 
vacuum system and dry nitroaen aas. On an averaae a 
refriaerator is serviced once in every 10 years and 
about 9-10% of the population of refriaeratora 
require recharaina every year due to compressor 
failure or leakaaes. 

b) Commercial Refriaeration 

i) Cold Stores : 

Cold Stores in Eaypt are divided into t~o 
categories -

Ualk-in-Coolers 

Cold Stores 

1 to 50 TR (ton 
refriaeration) capacity 
50 Tl and above. 

These are used in Hospitals, Hotels, Super 
narkets, Veaetable narkets, neat narkets, etc. 
Refriaerants used are CFC-12. HCFC-22 and CFC-
502 dependina on the kind of material to be 

9 



stored. HCFC-22 is used aoatly for above zero 
teap. and CFC-12 and CFC-502 are uaed for below 
zero teaperature applications. ftajority of the 
population is, however, baaed on CFC-12. 

There are four coapanies dealina in valk-i~
coolers, naaely Refcat, Icon, ftiar Panel and 
Koldair. The refriaeration syatea is iaported 
mainly froa two Geraan Coapaniea, Copeland and 
Bitzer. Installation is done locally with 
indiaenoualy built panels. 

There is no published data available on 
production/iaports of cold rooas. Accordina to 
the leadina c?apanies, the population is 5,000 
nos., 300 nos, and 700 nos for CFC-12, HCFC-22 
and CFC-502 based systems respectively. The 
aaxiaua population is of less than 50 T~. The 
demand in 1991 was 150 nos. 

As per the estimates of companies dealina in 
cold stores, averaae consumption nora is 6 Ka 
for 1-50 TR cold stores and 26 Ka for 50 TR • 
above but actual consumption no~• is about 20% 
hiaher .due to various handlina losses. 
Similarly consumption norm of CFC··ll for 
insulation is about 149 Ka/unit for cold stores 
but actually it is about 20% hiaher i.e. 178.8 
Ka/uni· . 

Every unit needs recharae once in 9-10 years due 
to compressor failure or leakaae. The averaae 
CFC-12 consumption norm for recharaina is about 
13.2 Ka/unit which is hiaher than initial charae 
due to use of refriaerant for cleanina, {lushina 
and leak detection. In addition to th~ above 
almost each unit needs toppina up every year 
about 10\ of initial charae. The averaae life of 
cold store equipment is about 25 years. 

ii) nobile Refriaerated Trucks 

There are two major companies namely ftisr Panel 
and Refcat dealina in mobile refriaeration. ftisr 
Panel, which is alsu a representative of 
·carrier', has about 85-90% market share. The 
imported refriaeration unit is assembled uaina 
fabricated insulated boxes. ftICAR, a public 
sector c~mpany producina truck chassis, takes 
refriaerated boxes from Refcat and supplies to 
the aaarket. 

Thre• sizes of refriaerated trucks are 
in Eaypt : Small (1 TR), Medium (8-10 
lara• (30 TR). Larae size trucks are 
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only by ftisr Panel. 

There are 
in Eaypt, 
CFC-502. 
are based 
depletion. 
quantities 
belov : 

about 3,000 refrigerated trucks in use 
of which about 1000 nos. are based on 
All nev units produced by ftisr Panel 
on RCFC-22 as a aove to reduce ozone 
The refriaerant charae and production 
durina 1991 are aiven in Table - 2.4 

TABLE - 2.4 

TYPE & PRODUCTION OF REFRIGERATED TRUCKS IN EGYPT 
------------------------------------------------
TYPE REFRIGERANT CHARGE 

(KG/UNIT) 
CFC-12 CFC-502 

PRODUCTION '91 
(NOS.) 

CFC-12 CFC-502 

------------------------------------------------
1 Ton 
8-10 Ton 
30 Ton 

2-3 
6-7 

10 
3-4 

10-12 

225 
60 
25 

NIL 
30 

------------------------------------------------
Source : ftisr Panel 

In 1991, about 310 CFC-12 baaed refriaerated 
trucks were produced. The averaae initial 
charae of CFC-12 is 4.5 Ka/unit but as indicated 
by producers, the averaae consumption norm is 
hiaher (about 5.4 Ka/unit) due to revorkina and 
handlina losses. nost of the ftobile refriaerated 
trucks have an averaae useful service life of 20 
years. On an averaae 7~ of the units need 
recharaina. The consumption norm of CFC-12 for 
recharai~a is about 9.9 Ka/unit. The 
retriaerated trucks are also bein& produced by 

~~~ ~he major producers 
is used for insulation 

the averaae consumption 
lncludina losses and 

•~- -~-~ -~~n~niAa uhirh 
~•av ••-v ---r-··- -- ---- ---
of cold stores. CFC-11 
foam blowina, for vhich 
norm ls 72 ka/unit, 
vastaaes. 

iii) Display Cabinets 

There are three major producers of display 
cabinets, namely Refcat, Iceber& and Koldair. 
Koldalr, one of the blaaest public sector 
companies, has comprehensive desian 6 production 
facilities. However, lt ha• no manufacturina 
facilities for coapreaaora and all compressor• 
are imported. Reat of the coapani•• import the 
full refriaeration unit•. The cabinet• produced 
are mostly of 11 to 22 cu.ft size. There is no 
published data available on production/imports 
o( these items. The total production of sucn 
cabinets per annum is about 700 nos/year with a 
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population of about 4000 nos which is baaed on 
manufacturers' feed back. The averaae life of 
display cabinets is taken as 20 years. 

The averaae charae is about 600 ams per unit for 
initial charae (includina 20% handlina losses) 
and 1.2 la/unit for recharaina. On an averaae 
about 20% of the units need recharaina each 
year. 

The CFC-11 conauaption nora (for insulation) is 
1.3 Ka/unit inclucina waataae (20\). The 
reasons of waataae are same as for cold stores. 

In Eaypt, these are aostly installed at super 
markets, butcheries, hotels, canteens and sweets 
shops. 

iv) Uater Coolers 

Koldair is the only company producina water 
coolers in Eaypt. Two models of coolers are 
produced, with capacities of 17 GPH (aallons per 
hour) and 9 GPH respectively. The annual 
production and per unit charae of th&se units is 
aiven in Table - 2.5. 

TABLE - 2.5 

PRODUCTION AND PER UNIT CHARGE OF UATER COOLERS 

TYPE 

9 GPH 
17 GPH 

PER UNIT CHARGE 
(CFC-12) 

450 ams 
610 ams 

Source : Koldair 

PRODUCTION 
1991 

2000 
6000 

It is estimated that about 100,000 units are 
functicnal in Eaypt and their averaae life 
ex~ectancy is 20 years. 

The averaae consumption norm for charaina (CFC-
12) is 600 am/unit. _Uastaae and losses durina 
char~ina are about 15% of the norm, and hence 
the actual CFC-12 consumption is about 700 
am/unit. On an averaae 2-2.5% of population need 
recharae due to compressor failure/leakaae, for 
which the averaae consumption is 1.2 ka/unit. 

Koldair is plannina to introduce HCFC-22 baaed 
units. In the first phase 17 GPH m~del will be 
produced usina HCFC-22 as the compressors for 
this are available internationally. 
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v) Industrial Refriaeration (Reciprocatin& 
Chillers) 

Koldair is the only established coapany which 
aaseablea these units. There are several 
contractors who procure these units fro• three 
aajor iaporters naaely Carrier. Trane and York. 
The chiller sizes vary froa 25 to 150 TR 
capacity b~t the aoet coaaon size is 100 TR 
requirina a charae of about 60 Ka per unit of 
HCFC-22. On an averaae 210 units/year are 
installed in Eaypt. Eatiaated population of 
such units is 2500-3000 nos. 

c) Doaestic 6 Coaaercial Airconditionina 

i) Domestic Uindow 6 Split Air Conditionero 

There are four aajor companies producina window 
and split air conditioners. namely Koldair. 
Hiraco. Power-Eaypt (SAS). and Abac Carrier. 
Except Koldair all the other three coapaniea 
have tie-ups with international firms like York. 
SAS and Carrier. The primary refriaerant used in 
these aysteas is HCFC-22. which is not a 
controlled substance. There are about 4,50.000-
s.oo.ooo units in operation. 

ii) Central Air-conditionina 

The central air conditionina (centrifuaal) 
plants are installed in larae commercial and 
industrial buildinas includina h~tela (40%). 
hospitals (30~) and office buildinas (20%) etc. 
The chillina plants are imported from Carrier. 
Trane and York. and installed by contractina 
companies such aa Koldair. Hiraco and Nile 
General Ena&- The capacity of units installed in 
Eaypt varies from 300 - 1000 TR but the moat 
common size is 400 TR. with an averaae 
refriaerant char&• of about 500 k& of CFC-11 per 
unit. Each plant baa an inbuilt recovery ayatea. 
However about 20% of the charae is required 
every year for 'toppine up•. About 20 units are 
installed each year in Eaypt. and total 
population is about 200 noa. Host of the units 
are CFC-11 baaed but some (about 25 noa) unit• 
are also baaed on CFC-12. Trane has installed 
aome units usina CFC-113 in the past. but moat 
of these have be~oae obaolete. 

iii) Packaaed A/c Units 

There are two main producers of theae units in 
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Eaypt naaely Koldair • ftiraco. These are 
installed in aediua size hotels. small offices. 
etc. Koldair supplies aainly vater cooled units 
vhereas ftiraco supplies air cooled units. The 
capacity of these units ranaes betveen 5 to 20 
TR. The total production of such units is about 
900 nos. per year. On an averaae 10 Ka per unit 
is the charae of HCFC-22 required. There are 
about 20.000 such units in operation. 

iv) ftobile Airconditionin& 

In Eaypt no coapany produces car air 
conditioners and aost of the airconditioned cars 
are also imported. Nasr Automotive manufactures 
Fiat brand cars but very fev of thea are air
conditioned. The popular brand of cars in Eaypt 
are Fiat. Peuaeot. ftercedez. Mazda. B.n.u. 
Volksvaaon. Honda and Toyota. The aaxiaua 
population is of Fiat (imported) Nasr (local 
Fiat). Peuaeot and ftercedez. At present there 
are about 1 million cars in Eaypt of which about 
15% (150.000 nos) are air-conditioned. In 
addition about 10.000 cars are air-conditioned 
every year. The averaae CFC-12 charae per car is 
1.2 Ka. includina 20% vastaae. The averaae 
consumption nora for servicina/ recharaina is 
about 2.2 ka/car due to use of CFC-12 for leak 
detection. f lushina. cleanina and also over 
charaina. As per the estimates from servicina 
aaencies. on an averaae every equipment needs 
toppina up once in 2-3 years (about 10-15~ of 
initial charae) and recharaina once in 4-5 years 
mainly due to leakaaes. Air conditioned buses 
are small in number and these are imported. 

As per the feed back from Trane. reciprocatina 
systems usina HCFC-22 are used for railways in 
Eaypt vhich are supplied by Trane and Carrier. 
There are. in all. Jt58 railway coaches in Eaypt 
(CAPnAS. 1990). of which about 600 nos are 
airconditioned. 

The computation of new and recharaina demand for 
various subsectors of refriaeration and 
airconditionina is sho~n at Appendix 2.2. 

Profiles of major enterprises in the airconditionina 
and refriaeration sector have been enclosed as per 
Appendix - 2.J. 

2.3.2 Aerosols 

Use of CFCs as a propellant was banned in 1991 throuah a 
Ministe~ial Decree. nost of the insecticide unita have 
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already discontinued usina CFCs. but the perfumes and 
cosmetics aan~facturers are still usina CFC-12, CFC-11 and 
CFC-114. There are aainly four coapanies producina these, 
naaely El Beleidy. Parfeco. ftisr Cosaetics and Kato
aroaatic. The total production of CFC based aerosols was 
about 11.5 aillion cans in 1991 of which El Baleidy 
accounts for 10 aillion cans/year. El Beleidy is now 
installina LPG baaed facility at a cost of 8 aillion LE 
which will be operational by 1992 end. This is expected 
to brina down the consuaption of CFC-12, CFC-11 and CFC-
114 drastically. 

2.3.3 Foaas Cother than refriaeration) 

Both polyurethane and polystyrene f oaas are produced in 
the country. Currently the foaa industry is in transition 
and use of CFC-11 is declinina. CFC-11 is beina used as 
the blovina aaent in riaid polyurethane foaa only. A 
mixture of CFC-12 and RCFC-22 is used for polystyrene 
extruded foaas. Polyurethane flexible foaa sec~or baa now 
completely switched over to ftethylene Chloride althouah 
some aanufacturers have used CFC-11 for part of 1991. The 
main opportunity for reducina CFC-11 usa in riaid/semi
riaid foam upto 50\ is provided by new polyol systems. 
Dow-Chemicals, the supplier of polyol, is undertakina 
trials of this new polyol system at IDEAL and is expected 
to introduce this into the market by mid-1992. It is 
estiaated that 640 nT of CFC-11 and 50 ftT of C~C-12 were 
used in 1991 by this sector. 

2.3.4 Solvent! 

The use of CFCs (namely CFC-113) as solvent in Eaypt is 
not common as there are hardly any specialised electronics 
industries like computer hard disk manufacturina etc. The 
commonly used solvent for deareasina is Carbon 
Tetrachloride. Government sources indicated a consumption 
of about 12 tonnes of CFC-113 in 1990 but as this was not 
confir~4d by importers of CFCs, we have assumed that there 
is no reaular import of CFC-113 at present. 

2.4 UTILISATION OF CFCs 

The consumption of CFC-11 and CFC-12 for 1991 bv sub
aector has been summarised in Table - 2.6. 
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TABLE - 2.6 

CFC UTILISATION BY SUB-SECTO~ 

SECTIR :SUB-5ECTIJl 

Air C18'itioni-.: 
& Rtfri~r•ti11 :Delitstic 

:Rttrigtr•lars 
:& Dttp Frttztrs 
:Ciadudia9 
:rttrigtr•lti 
:toas> 

:-Ntw 

CFC-11 

amnn I 

CFC-1Z 

QTYUITJ 

66 
255 

I 

:Avtr• et UO ps 
:Gt CFC-11 ustd per rtfri
:gtr~tor/dttp frttztr 
: ia toa iasal•lioe. Oa a 
:•vtr•9t 220g9s 11 CFC-1Z 
!per unit ia chirging .a.t 
:410 .-Juait fer rt~r
:gilli· 

:- Rtcllarg1fti 
-------- ----.---:----:---: 

:- &lb Tot.l : Z4 321 : 38 
-------- ----:---:----:---:----------~ 

:COMtrcial I 
:Iadustri•l 
:Rttriger•lioa 

:- Ntw 
:- RtCllarging 

:- &lb Total 

50 

. ' .---. 
50 5 

·---· I O 

9 
16 

:CFC-11 is ustd as blawing 
:.gent in re.a iasul•li•a 
:tor cold stores (173.a Kg/: 
:ukll, rtrrigerattd trucks 
:<72 kg/~nitl allli display 
:c .. inets <1.3 kg/unitl. 
:CFC-12 coasu•plion nor• 
:Cold stores <9.6 kg per 
:unitl, rtlrigtrattd trucks: 

---:--:<5.4 l9/un1tl, display 
25 3 :c•bintls 10.6 k9!unitl illd: 

----:---:w•ltr coolers !0.1K9/11nil1: 
:Rtcllar9in9 - <CFC-1Zl 
:- Cold Stores-13.Z Kg/unit: 
:- Rtfrigtrattd-9.9 Kg/unit: 

Trucks 
:- Display -1.2 Kg/unit: 

cabintt 
:- W.ter -1.2 Kg/unit: 

Coolers 

'-----------: ·-----·-----:-----·---------·---:-·------------~ 
:Doautic & 
:coaaercial 
:Aircoadi•ioning 
:<Centriluqal 
:Chillers> 

:- New 11 
zo 

Neg. 
Mtg. 

:Unit chargt of CFC-11 is 
:550 kg/chiller (averagrl 
:Approx. 801 of refrigerillt: 
:recovtrtd through in-built! 
:systa. 

Neg.: 
Mtg.: :- Recharging 

:---·-----:---:--.-----:-: 
:- &lb Totil 31 3 Neg. 

--------·-------------
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SECTIR :9.1-SECTIR CFC-11 CFC-12 lJCIT aJSJIPTii. 
., aJIOTS 

: GTYnm I • QTYOIT> • I • .. • 
:--: :--: 

:flabile :Ueit •ver•9f cllirge is 
:Aircoaditioai•• :1.z Kg ptr c•r. 

:Rechirgilli - z.z Kg/unit 
:- .. 1Z 
:- Rem.rgilli T1 

:--: I I .--. 
:- Su• Ttt.l . 

• - "' 10.0: 
:--: :--: 

:rot.I 345 . 3Z • 435 • 51.0: • • • 
:--: :--: 

Aerosols :Pesticides - • I - :PMse4 Gilt by LPG • I 

:--: I ' .--. 
:cosaelics & '10 a I 360 I 43 :Exptde4 le lie repl.ce4 I I 

:Household products: : by LPG by 1992 end. 
:--: :--: 

Pl•slic f.,..s :Polyuretbint 640 :Coasuaption of CFC-11 is 
<excluding :Polystyrene 50 :likely to decline due to 
nfriger•tor :suklitution by w.ter 
IN1s) :blawing •gents; use of 

:CFC-1Z in polystyrene is 
:----:--: :--:llein9 suktitute4. 

:Sub-Tot.I 640 I bO . 50 . 6 I • . 
:--: :--: 

: Solvents . -I 

:-- --: 
: Tot•l 1075 : 100 I 845 : 100 I 

' I 

"-"not used. 
Nole 1 : This is •s per ~IDO lorllil Provided •t Annex II ol the Terns ol Reference 

Z : The coepulitions for working out CFC quifttities hive been shown •t Appendix - z.z. 

In addition to CFC-11 & CFC-12, there is also use of R-502 
(in commercial refriaeration systems), CFC-113 (in 
solvents) and CFC-114 (in aerosols). However these are 
used in small quantities and are expected to be 
substituted by 1993/94, particularly in aerosols and 
solvents. 

2.5 PROJECTED DEftAND OF CFCs BY SUB-SECTOR 

2.5.1 The followina steps were followed to estimate the 
demand 

future 

Step - I Future demand and population for 
alrcondltionlna and refriaeratlon equipment 
was estimated based on expected arowth rate 
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in various 
adopted has 
2. 4. 

sub-sectors. The 
been explained in 

methodoloay 
Appendix 

Step - II Phase out of CFC based equipment wa~ worked 
out on the basis of the present trends and 
awareness amon& the industry reaardin& 
substitutes for CFCs. phasina out initiatives 
beina taken by some sub-sector like mobile 
refriaeration. water cooler. as well as 
certain assumptions reaardina availability of 
compressors based on substitute refriaerants. 
As Eaypt does not have any manufacture of 
CFCs. or of compressors. i~ is expected that 
the phase out of CFC based equipment will 
take place froa 1993 onwards for v.,t"ious 
types of equipment and will be complefed by 
1997. dependina upon the availability of 
compressors (based on substitute 
refriaerants) as well as tha substitute 
~efriaerants themselves. The manufacturina 
facilities would require chanaes. primarily 
new equipment for char&ina. foamin& and leak 
detection. The impact of phase-out on demand 
and population of CFC based equipment has 
been incorporated in the computation of 
projected demand for CFCs. Similarly. 
substitution of CFCs in aerosols. plastic 
foams (other than for refriaeration) and 
sol vents is already in progress. It is 
assumed that the CFC consumption. in these 
sectors will be completely phased out by 
1995. 

Step - III: CFC refriaerant quantities were estimated for 
both oriainal equipment as well as recharaina 
demand. on the basis of present (1991) unit 
consumption norms estimated throuah field 
survey. 

2.5.2 The projected demand and population f iaures for CFC based 
airconditionina & refriaeration equipment as well as 
demand for CFC refriaerants (OE and recharaina) for each 
sub-sector have been worked out in Appendix - 2.5, which 
also shows the total recoverable quantities of the 
refriaerants. The projections of demand for the equipment 
and the CFCs, are summarised below in Tables - 2.7 and 2.8 
respectively. 
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TABLE - 2.7 

FIRECAST CF PRODUCTillC AND PON.ATIIJf CF Al~ctN>HliJilIMi & REFRI~TillC EOOIMXT IN EGYPT 
('000) 

EGUIMNT /SllHiECTill 1991 . 1996 . 2005 • 2007 2010 . I I 

:PROOl.tTillC :- Toul : 300.0 : 443.0 :1139.0 : 137&.', :1335.0 
IXIESTIC REFRICDATIRS: < '000) :- CFC bised : 300.0 : 193.0 0.0 0.0 0.0 
& Im' FREEZERS 

:PON.ATillC :- Toul :6686.0 :8401.0 :13432.0 :15191.0 :18739.0: 
:<'000) :- CFC bistd '6686.0 :8023.0 : 50.0 : 4964.0 : 3494.0 : 

:---: 
:PROU:TillC :- Toul 0.15: 0.20 0.33 : 0.35 : 0.39 : 

:- au : ('000) :- CFC bistd o. 15 : 0.05 : 0.00 : 0.00 : o.oo : 
STillES 

!PON.ATillC :- Toul 5.0 5.1 6.i 6.4 6.9 
: ('000) :- CFC bistd 5.0 4.7 3.6 3.4 3.1 

:- REFRI!l:- :PROU:TIIJf :- Toul 0.31 0.36 0.45 : 0.46 0.49 : 
RATED : ('000) :- CFC bised 0.31 0.0 o.o I 0.0 o.o I . • 
TRUCKS 

C(JIOCIAL! :PONATillC :- Toul 3.0 4.17 6.47 : 6.99 : 7.79 : 
I IMIUSTR-: : C'(IOO) :- CFC bistd 3.0 3.08 2.34 : 2.20 : 2.01 
!AL REFRI-: 
CiERATICl~ :PRODUCTICW :- Total 0.70 0.91 : 1.56 : 1.65 1.a1 

:- DISPLAY :<'000) :- CFC bistd 0.70 : 0.23 : 0.0 . 0.0 o.o I 

CABU£TS ·---· I I 

:POPlUTICW :- Total 4.0 7.30 15.86 16.13 21.66 : 
: ('000) :- CFC bistd 4.0 5.45 4.22 3.97 3.1" 
:-----: :----: 

:- WATER :PRotx.cTillC :- Total 8.!' 9.3 11.53 11.99 12.72 
CCXl..ERS !('000) :- CFC bastd 8. I 0.0 o.o 0.0 o.o . :---:---: .-

:POPlUTICJf :- Total 100.0 : 127.15 : 181.75 194.4-0 213.75 
!('000) :- CFC bastd 100.0 I 99.20 : 75.41 : 70.95 : 64.75 : • 

:----·---: 
:PRODUCTICW :- Total 20 26 36 Ja 42 

C(Jl(RCift. :c Nas.l :- CFC llised 20 10 0 0 0 
AIRCCWDITICl41NG 
CCFC-11 BASED> !POPllATICl4 :- Total 200 281 469 515 5M 

:<Nos.) :- CFC bistd 200 250 190 515 163 

:PROllUCTICW :- Total 10.0 14.3 25.8 29.5 36.16 : 
PllBIL£ ;('000) :- CFC bised 10.0 0.0 0.0 o.o o.o I 

I 

AIRCCWDITICl4ING :--------: :-------, :----: 
!POPl.lATION :- Total !150.2 198.7 : 285.5 : 317.5 • 376.1 I 

!('000) :- CFC bistd :1so.2 ; 174.5 I 81.6 I 56.5 I 23.7 I 
I I I I 
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TAil.£ - 2.8 

RMCAST IF L1mWJ FIS CFC-11/CFC-12 lH EGYPT 
um 

1991 1W6 2007 Z010 
SECTIJUSUB-SEC~ 

CFC-11 :crc-12: CfC-11 :CFc-12: CfC-11 :Cfc-1z: CFC-11 :CFc-12; CFC-11 :crc-12: 
------------- ----:---:----:---:---:---:---:---:----:---: 
I. REtlllGERATICll 

' AlRaN>l
Tlllillli 

IXl£STIC REFRIGE-
:o 264.0 66.0: 170.1 4Z.5: o.o o.o: o.o 0.0 0.0 o.o 
----- ----:---:----:---: :---: :---: :---: 

RATIRS & DEEP :R£CffARGlt«j' o.o : 255.o: 0.0 : 306.0: 0.0 : ZZZ.6: 0.0 :189.3 : 0.0 :133.3: 
FREEZERS ----- ----:---:----:---: :---: :---: :---: 

:SUB-TOTAL ZM.O : 321.0: 170.1 : 348.5: 0.0 : ZZZ.6: 0.(i : 189.3 : 0.0 : 133.3 : 
------------- ----:---:----:---:---:---:---:---:----:---: 

:e so.o 9.o: 3.3 0.6: 0.0 o.o: o.o 0.0 : 0.0 : o.o : 
CatOCIAL & IND- ----- ----:----:----:---:---:---:---:---:----:---: 
USTRIAL REFIU- : R£CHARGlt«i 0.0 16.0: 0.0 16 o: 0.0 12.2: o.o : 11.5 : 0.0 : 10.5 : 
GERATICll ----- ----:----:------:---:----:---:-------:---:----:---: 

:SUB-TOTAL so.o zs.o: 3.3 16.6! o.o 12.2: o.o : 11.s : o.o : 10.5 : 
·-------:----:----:----:----:----:---:----:----:---:---: 

IXl£STiC & CIJ'IE
RCIAL AIR CCJ4Dl
TICllING 

fl>BILE AlR
CCJmlTIONING 

:o 11.0 Neg: 5.6 Neg: 0.0 Neg: 0.0 Neg : 0.0 : ~· .. ~ : 
:----:---:---:----:---:----:---:----:---:---:---: 
:RECHARGING: 20.0 Neg: ZS.O Neg: 19.0 Neg! 17.9 Neg : 16.3 : Neg : 
:-·---- ----:---:-----:---:--- ---:---:----:---: 
:SUB-TOTAL 31.0 Neg: 30.6 Neg: 19.C Neg: 17.9 Neg ! 16.~ : Ntg : 

---:---:----:---:----:---: 
o.o: o.o: 0.0 : : 0.0 : 

:-----:-----:---:----:---:---:---:-----:---:----:---: 
: RECHARGING: 77.o: 89.6: 41.9: : 29.0 : : 12.Z : 
:-----:------:----!----:---:----:----:-----:----:----:-----: 
:SUB-TOTAL : 89.0: 89.6: 41.9: : 29.0 : ~ 12.Z ! 

-----------------:-----:---:----:---:-----:-----:----:---:----:---: 
:e 325.0 87.o: m .o 43.1: o.o o.o: o.o 0.0 : o.c : o.o : 
:-----:----:---:----:---:---:---:---:---:---:---: 

SUB-TOTAL :RECHARGING: 20.0 : 343.0: ZS.O : 411.6: 19.0 : 276.7! 17.9 :ZZ9.8 : 16.3 :156.0 : 
:-----:----:----:------:-:--- -:---:----:---:----:---: 
!TO'!'AL : 345.0 : 435.0:204.0 : 454.7: 19.0 : 276.7: 17.~ :ZZ9.8 : 16.3 :156.0 : 

-----------:--------:----:a---:----:---:----:---:----:----:--:---: 
II. AERosa.5 90.o : 360.o: o.o o.o: 0.0 : o.o: o.o 0.0 : o.o : o.o : 
------------:-------:-------:-----:------:-----:------:----:-----:---:----:---: 
Ill.PLASTIC Fo;.'15 : 640.0 so.o: o.o o.o: o.o o.o: 0.0 0.0 : o.o O.G: 
--------:----:----:---:---:---:----:---:----:---:----:----: 
IV. SB..'8TS o.o o.o: o.o o.o: o.o o.o: o.o o.o : o.o o.o: 
---------:---:----:---:---:-:----:----:----:---:---:---: 
GIAND TOTrt. :1075.o : 845.0:204.o : 45-t.7: 19.0 : 276.7: 11.9 :2'"'9.a 16.~ : 156.o: 

-------:- ---:----~-
1920.0 658.7 295.7 247.7 172.3 

Note There is soae use al R 502 in clll9trciil relriger•tion •pplic•tions, but the q<Jilltity is very saill 
illd hence its contribution to totil OuP tonn•9e is negligiblt. 
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2.6 

Table 2.7 shows that by the year 1996. the 
production of new equipment in ~he refriaeration and 
airconditionina sector would be mainly based on 
CFC substitutes. However. there would still be a 
substantial population of CFC based equipment (e.a. 
even in the year 2010. there would be a population 
o! about 3.S million domestic refriaerators 
operated on CFC-12. In line with the above trend. 
the CFC demand in the year 1996 drops to about 35% 
of the demand in 1991 and this decline continues 
ther~after. 

Compliance Aspects to meet nontreal Protocol 
Requirements 

The future demand for CFCs (CFC-11 & CFC-12) vis-a
vis current ftontreal Protocol limits has been 
indicated in Fiaure - 2.1. It can be observed that ~he 
phase out of CFC based equipment manufacturina is 
sufficient to keep the overall demand of CFCs below 
compliance limits upto the year 2007. However, a more 
sianificant reduction in demand of CFC would be 
achieved if recovery and recyclina proarammes are 
initiated. 

The impact of the recovery and recycline proaramme in 
enablina compliance with the nontreal Protocol is 
brouaht out in the subsequent sections in ~his 
report. 

2.7 PHYSICAL DISTRIBUTION OF CFC SUPPLIERS AND USERS 

2.7.1 Supply 

I 

As indicated earlier in Section 2.2.1 there are three 
major companies located at Cairo who account for nearly 
75% of total imports. Two of them, Mier Freon (aaent of 
Du-Pont) and ftisr Enaineerina Centre for Consultation and 
Aaencies (aaant of Atochem) have their refillina 
facilities at Port Said and Cairo respectively. ICI 
supplies CFCs in cylinders filled and imported directly 
from UK. The balance 25% of the imports are accounted for 
by small aaencies located in Cairo as well as direct 
imports by end users. 

All CFC is imported throuah Port Said. Most of the bia 
end-users of CFC, like refriaerator manufacturers, lift 
the CFC cylinders directly from fillina station or from 
Port Said (if imported in cylinders like from ICI). Rest 
of the CFC is sold throuah distributors mainly located at 
Cairo and Alexandria. 
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2.7.2 Utilisation 

The utilisation/consumption of CFC in 1991 in Eaypt is 
suaaarised below : 

Domestic Refriaerator & deep freezers 30% 

Coaaercial refriaeration 4% 

ftobile Airconditionina 5% 

Doaestic & Co .. ercial Airconditionina 2% 

Aerosols 23% 

Plastic Foa•s (other than refriaeration) 36% 

i) Domestic Refriaerators & Deep Freezers 

All the six aajor manufacturers in Eaypt are located 
in the industrial area close to Cairo (3 units at 
Ramadan City, 1 unit at Naaar City, 1 unit at 6 
October City and 1 at Cairo Alexandria Road. 
Profiles of these firms are aiven at Appendix 2.3). 
One small unit is located at Alexandria also. 

The servicina of the equipment is done by OE 
manufacturers as well as a number of small companies 
in unoraanised sector. 

nost of OE manufacturers have their service aaencies 
located at Cairo, Alexandria and Asyut. Cairo centre 
caters to the need of areater Cairo and part of lower 
and upper Eaypt. Alexandria centre caters to the 
Delta reaion (part of lower Eaypt). One of the 
manufacturers, Kiriazi, carries out servicina throuah 
mobile trucks which move riaht from Alexandria to 
Aswan coverina the entire country. 

ftajority of the 
concentrated in 
Alexandria, Port 
oraanised repair 
Cairo, Alexandria, 

population of refriaerator• is 
Urban Governerates (Cairo, 

Said and Suez). The private 
aaencies· are mainly located at 
Port Said, Suez, Giza and Asyut. 

ii) Commercial and Industrial Refriaeration 

All manufacturera/aaaeable~. of theae equipment are 
located in Cairo. 

Di•play cabinets and water coolera 
serviced by the repairers of domestic 
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However. mobile refriaerated trucks are repaired 
primarily by two specialised aaencies located at 
Cairo. Servicina of cold stores is also bein& 
handled by 5-6 specialised service contractina 
aaencies located at Cairo. 

iii) Co••ercial Airconditionina 

There are three suppliers of these systeaa and 8-10 
contractors in Eaypt, all of who• are located in 
Cairo. Servicina is beina done by six aaencies which 
are also in Cairo. Althouah the systeas are located 
at various places in Eaypt, servicina activity is 
handled fro• Cairo only. For exaaple loldair has 
servicina contracts for about 44 installations - 32 
in Cairo, 7 in Alexandria, 2 in Suhaa and one each at 
Eiaaain, Huraada and Isaailia. 

iv) ftobile Airconditionina 

The aaximu• population of air conditioned cars is in 
Greater Cairo (50%) followed by Alexandria (20%). 
Uithin imported cars, aajority of the airconditioned 
cars are of Fiat, Peuaeot, B.n.u. and nercedez Benz 
make. ftost of these have their authorised service 
centres located at Cairo, Alexandria and Suez. There 
are 25 larae service centres and the number of cars 
serviced by each aaency varies from 500 to 2000 
airconditioned cars per year. Out of these 25 
service centres, about 15 are located in areater 
Cairo, 7-8 in Alexandria a~d 1-2 in Suez. In 
addition there are about 50-60 medium size aaencies 
(which repair about 200-500 cars per year) and about 
100 small repairers (which repai~ 200 cars per year) 
which are aaain mainly located at Cairo, Alexandria 
and Suez. 

v) Overall 

Based on the above it is evident that 
refriaeration and airconditionina in Eaypt 
primarily concentrated in Cairo, Alexandria, 
Said and Suez. 

the 
is 

Port 

2.8 Based on the survey carried out for ass~ssment of the 
present and future demand for CFCs, and the structure as 
well as dispersion of industry, the techno-economic 
viability of the proaramaea for recovery and recyclina of 
CFCs has been evolved in the followina chapters. 
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CHAPTER - 3 

EOUIPftENT DETAILS FOR COLLECTION AND RECYCLING OF 
REFRIGERANT GASES 

3.1 As the focus of the study is on the collection and 
recyclina of refriaerant aases, a considerable effort was 
put into obtainina aaxiaua possible inforaation about 
various types of equipaent available for 
collection/recovery and recyclina of refriaerants for 
different applications. 

3.2 The scheaatic representation of the equipaent used for 
collection/recovery and recyclina are shown at Appendix 
3.1 (collection/recovery only) and Appendix 3.2 
(collection/recovery and recyclina). 

3.4 The salient features of soae of these equipment are 
briefly described below and the detailed technical 
literature and pamphlets on the saae are enclosed at 
Appendix 3.3. 

A. 

i) 

REFRIGERANT RECOVERY SYSTEMS INC., FLORIDA, USA 

Recovery System (Model RC-1) 

Desianed tor residen~iai/commerciai contractors 
Recovery 6 Storaae in 50 lbs tank (refillable) 
Indicative Price US $ 1050 

ii) Rejuvenator's 

Capable of processina R-12, R-22, R-510, R-502 
UL Certified as per SAE standards 
Patented one step distillation process 
Available in two models 

Recovery rate 
Indicative Price 

ST-1000 

3-6 lbs/min 
USS 5700 

B. SPX CORPORATION, (OTC Division), USA 

ST-100 

2-3 lbs/min. 
US$ 2900 

OTC refriaerant recovery and recyclina systems are 
for cars, trucks, tractors etc. 

• OEM 1380 (R-12) 

Recovers 1/2 lb/minute 
Recyclina 2 1/2 lbs/minute 
Compatible with all charaina stations 
Suitable for Hobiie airconditionera/ 
refriaeratora 
Indicative Price USO 4000 
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* OEft 1396 (R-12) 

Recovers 1/2 lb/min 
Recycles 0.8 lb/min 
Coapatible with all charaina stations 
Suitable for mobile airconditioners and 
refriaeration systeas 
Indicative Price USD 3000 

* OEft 1397 

Portable recovery systea 
Recovery rate 0.5 lb per minute 
Can be used alonawith recyclina equipment 
OEft 1396 
Indicative Price USD 1000 

C. UNITED TECHNOLOGIES CARRIER. CARRIER CORPORATION, 
USA/Australia. 

Refriaerant ftanaaement System for R-11 Centrifuaal 
chillers model (19QA) is popular and conserves 
existing supplies of CFCs, minimises their leakaae 
durina service/maintenance and optimises chiller 
efficiency ~ith.~~~ycled refrigerant. 

Indicative price is A$ 10500. 

D. ENVIRONMENTAL PRODUCT AftALGAftATED PTY LTD., AUSTRALIA 

i) SKYE Split System consists of two separate units 
one for recovery & another for recyclina. 

These units, each about the same size as an 
averaae vacuum cleaner, can be used toaether or 
separately. Purifies R-12 by distillation. 

SKYEftITE 
SKYEftATE 

Collection/Recovery Unit 
Recyclina Unit 
Compatible with other brands 
of recovery machines also. 

ii) SKYE HIGH CAPACITY COLLECTION/RECOVERY & 
RECYCLING (for.Heavy duty mobile & commercial 
air-conditioners & refriaeration applications) 

EP-3 

26 

For fast collection/recovery from 
laraer systems 
R-12 (recovers both liquid & 
v•poyr) 
Collection/Recovery rate is 25 
Ka/hr Combined process of 
Filtration and Distillation 
Indicative Price AS 2750 
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E. 

iii) Several other aodels of recovery and recyclina 
aachines are available. as per details aiven 
below 

EP4 Portable (Ut. 20 IC&) 
Recovery rate 25 Ka/hour 

EP4HC Portable (Ut. 20 IC&) 
Recovery rate 35 IC&/hr. 

EP5 Portable (Ut. 24 Ka) 
recyclin& (25 ka/hr) 

The above aodels are available for R-12. R-22. 
R-500. R-502 refriaerant aasea. 

Indicative Price ranae - AS 1400 - 1800. 

JAVAC RECO. AUSTRALIA 

Javac Raco Refriaerant Recovery and Recyclin& Systeas 
are available for cars. refriaerators. chillers. 
do~@stic and comaercial airconditionina etc. as per 
followin& details : 

Recover ana Kecycie CFC-12. HCFC-22 and CFC-SG2 
Certified as per SAE standards 
Available in three models 

REC0-1 REC0-12s REC0-134s 
(Coaaercial) (Dom/Auto) (Doa/Auto) 

Recovery Rate 
R-12 
R-134a 
R-22 
R-502 

Recyclina Rate 
Indicative Prices 
(US $) 

60 ka/hr 

30 k&/hr 
50 ka/hr 

2.850 

33 ka/hr 

1 ltr/min. 
1.990 

33 ka/hr 

1 ltr/ain. 
2.350 

F. TECHNICAL CHEnICAL conPANY, USA 

a) Sercon 9000 

For hiah volume airconditionina/ 
refriaeratina equipments 
Capable of Processin& CFC-12. HCFC-22. R-
500 and R-502 
Heeta S.A.E J-1991 (1989) CFC-12 purity 
standards 
Recovers 25 lbs/min. (in liquid state) 
Indicative price US S 3.000 
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b) Sercon 8000 

For hi&h voluae airconditionin&/ 
refriaeration 
Capable of Processin& CFC-12. HCFC-22. R-
502 6 R-500 
fteets S.A.E J-1991 (1989) CFC-12 purity 
standards 
Recovers 25 lbs/min 
Recycles 40 pounds in 15 ain. 
Indicative price US $ 2.200 

c) Sercon 5000 

For small shops/auto disaantlers/BVAC/R 
industry 

meets S.A.E J-1991 purity UL listed. 
standards 
Capable of 
500 6 R-502 

processin& CFC-12, HCFC-22, R-

Re~overy rate 25 lbs/min. 
Indicative price US$ 1.250 

The main features of the above equipment as 
equipment offered by other prominent suppliers 
field are compared at Appendix - 3.4. 

well as 
in this 

3.5 The features incorporated in above r~covery and recyclina 
equipmP.nt are such that these can be easily operated and 
maintained by technicians, after initial trainina input of 
1 to 2 weeks. The important operatina parameters for these 
equipmer.~e are as follows : 

Spares & consuma
bles (US $/ka) 

Eneray consumption 
(per ka) 

Recovery 
equipment 

0.31 

0.05 kwh 

Recycline 
equipment 

0.41 

0.05 kwh 

3.6 The equipment details given at Appendix 3.4 are 
representative of the ranae available for the 
collection/recovery & recyclina of Refriaerant Gases. in 
terms of technoloay as well as prices which can be used 
for considerina the technical options and the budaetary 
costs thereof. These equipment are beina successfully 
used in Australia and USA and have been observed in 
operation by ftantec•s experts to have a first hand 
experience on their utilisation. The technical options in 
various sub-secto~~ where Refriaerant Gases are used, are 
discussed in the next chapter. 
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CHAPTER - 4 

TECHNICAL OPTIONS FOR COLLECTION/RECOVERY & RECYCLING 
OF CFCs IN VARIOUS SUB-SECTORS 

4.1 Based on the study of the recovery and recyclina equipaent 
details and preliainary data collected from the field 
su~vey. the various technical options (sub-sector wise) 
hav·· been evolved for collection/recovery & recyclina of 
refriaerant aases. 

4.2 ANALYSIS OF TECHNICAL OPTIONS FOR RECOVERY & RECYCLING 

The aajor sub-sectors of air conditionina and 
refriaeration industry. froa the point of view of recovery 
& recyclina are 

a) Domestic r•friaeration/deep freezers and saall 
co-ercial aysteas 

b) ftobile Airconditionina systems 
c) Larae Coaaercial Installations (central air-

conditionina plants. cold rooms etc.) 

TLese may be further classified into equipment usina CFC-
11 such as larae centrifuaal compressor-baaed chillers. 
those usina CFC-12 which include domestic refriaeration. 
deep freezers. small comaercial installations 
(reciprocatory type) and those usina HCFC-22 such as 
domestic airconditionina, larae central airconditionin& 
(open system), water coolers etc. 

Recovery and re-use of refriaerant has been an established 
practice for larae installations based on CFC-11. This is 
because CFC-11 at room temperature is a liquid and 
amenable to recovery and storaae at site. It is therefore 
assumed that such practices will continue. 

Our focus therefore is on equipment where CFC-12 and/ or 
HCFC-22 are used. CFC-12 is a aas at room temperature, 
requires hiah level of purity for use in refriaeration and 
is not usually recovered easily from the equipment. HCFC-
22, thouah not covered under the project, is of interest 
as similar equipment could be used as for CFC-12 for 
recovery and rec¥clina. 

4.3 The followina technical options for each of the above sub
aectora are laraely for those usina CFC-12 : 

4.3.1 Domestic refriaerators/deep freezers and small commercial 
systems. 
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A. Repair done at site itself 

INTO CYLINDERS 
..------> 

(I) I USING RECOVERY 

I RECOLRY 
AT SITE 

(I I) IN TO 

ftACHINE 
(HIGH PRESSURE) 

RECYCLING 
FACILITY 

PLASTIC 
GS ..__ ___ ) BA ( LOU -> CONDENSATION -e_r >-

Notes : 

Option (I) 

Option (II) 

Notes : 

Option (I) 

PRESSURE) 

The recovery equipment is carried to the 
site and the refriaerant aas is collected in 
an empty cylinder under vacuum. 

Uhen the servicina ~aency does not own the 
recovery equipment, or it is not feasible to 
transport the same to the site, the 
technician simply collects the refriaerant 
aas into a special plastic baa which is 
brouaht to his shop. TheRe baas could then 
be taken to a facility with a recovery 
machine for condensina and storina in 
cylinders. 

Alternatively a mobile unit (van) fitted 
with a recovery machine could recover eas 
from baas at different locations and 
condense into liquid in a cylinder to make 
it amenable for recyclina. 

Only recovery done at the workshop and the 
collected refriaerant is sold for recyclina 
at a separate facility. 
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Option (II) Recovery as well as recyclin& ~one at the 
workshop itself. This is feasible for larae 
workshops where the number of appliances 
repaired is hi&h. 

As the appliance manufacturers cannot use recycled 
refriaerant. the same has to be diverted for use in other 
subsectors such as co .. e~cial refriaeration. Bence larae 
servicina aaencies/work~~ops. which cater to both domestic 
refriaeration appliances as well as commercial 
refriaeration systeas can have recyclina facilities where 
the refriaerant recovered from domestic refriaerators can 
be recycled and used for commercial systems. 

4.3.2 ftobile Airconditioners 

In the case of motor vehicles. the repair of 
airconditioners is always done at the servicina workshop. 
Dependina upon the number of vehicles beina repaired the 
workshop can install either only the recovery equipment 
(Option I) or recovery and recyclina equipment (Option 
II). 

(I) 

----> 

VEHICLES 
TO THE 

UORKSHOP 

RECOVERY 
ONLY 

RECOVERY & 
'----->- RECYCLING 

(II) 

4.3.3 Commercial Installations 

> 
< 

RECYCLING 
FACILITY 

In the case of commercial installations the maintenance is 
always carried out at the site itself. Dependina upon the 
size and number of systems installed at the user's 
premises and the amount of refriaerant to be recovered, 
the servicina technician can either recover the 
refriaerant at the site and send for recyclina, or do the 
recyclina also at the site itself for reusina the 
refriaerant. 

I. 

I I. 

RECOVERY 
ONLY 

SITE 

< 
> RECYCLING 

CENTER 

Recovery and Recyclina at Site 
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4.4 PRESENT SCENARIO IN EGYPT 

Eaypt, which is a sianatory to the ftontreal Protocol, has 
a per capita CFC-consumption levels as aiven in Table 
4.1 below : 

TABLE - 4.1 

PER CAPITA CFC CONSUftPTION IN EGYPT 

TOTAL CFC 
CONSUnPTION 

IN 1991 
(ftT) 

1920.0 

ESTinATED 
POPULATION 

IN 1991 

s1 nn 

PER." CAPITA 
CFC CONSUft

PT I ON 

33.70 ams 

This is far lower than the limit of 0.3 Ka per capita, 
for distinauishina the developed and developina countries, 
and hence Eaypt falls into th~ cateaory of developina 
countries, as per this criterion as well. In terms of the 
ftontreal Protocol the 100~ phase out has to be achieved 
only by the year 2010, and the base consumption level on 
which the reductions apply will be known only in 1998 
(because the averaae consumption of CFCs between 1995-1997 
is to be considered). 

Presently, the CFC requirements in the country is beina 
met throuah imports which are mainly from France, UK and 
Germany. Even if these countries stop or curtail the 
production of CFCs in the next few years, Eaypt will not 
have any problem in terms of availability of CFCs, as 
these will still be available from other sources such as 
China, India, etc., althouah prices of CFCs are likely to 
rise world-wide due to the accelerated phasina out of CFCs 
in developed countries. 

The project team, however, saw a considerable amount of 
enthusiasm to counter the ozone d~pletion problem and to 
reduce the consumption/import of CFCs.· Initiative taken 
to sian the nontreal Protocol alonaside developed 
countries is indicative of the positive attitude of the 
eayptian aovernments to this issue. 
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Ue, therefore 
implementation 
wherever these 
viable. 

expect a favourable 
of recovery & recyclina 
are technically feasible 

response for 
technoloaies, 

& economically 

4.4.2 The total consumption of CFCs includes substantial 
quantity used for flushina/cleanina and leak detection 
durine servicina and repair of the refriaeration and 
airconditionin~ equipment. This quantity is considered as 
technically possible to recover & recycle. However there 
can be a sianif icant reduction in CFC consumption by 
introduction of better practices in this reaard, i.e. Ude 
of dry compressed air or dry nitroaen for flushina and 
leak testina. This will also reduce the total recoverable 
quantity, but the extent of reduction will depend on 
various factors which cannot be quantified at this staae. 

4.5 RECHARGING REQUIREMENTS AND RECOVERY OF CFCs 

Presently no recovery or recyclina of refriaerants is 
beina carried out except in the case of centrifuaal 
chillers where the recovery system is inbuilt with the 
equipment. 

An analysis, coverina the 
recharaina, quantities of 
collection/recovery (baued on 
technical options for each 
below : 

4.5.1 Demand for Recharain& 

demand for refriaerant 
CFCs feasible for 

1991 data) and feasible 
sub-sector are presented 

The sub-sector wise break-up of refriaerant recharaina 
demand in relation to the total CFCs consumption is aiven 
in Appendix 2.2. 

4.5.2 Recovery Rates and Quantities Feasible for Collection 

CFC-11 is used prima~ily for centrifuaal chillers which 
have built-in recovery systems. About 80% of the charae is 
already beina recovered by pumpina down into the receiver 
tank durina servicina/maintenance of such equipment. 

The sub-sector wise recovery rates and ~echnically 

feasible quantities which can be collected are aiven in 
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Table - 4.2. This also includes the quantity of CFC used 
for flushin&/cleanina and leak detection. 

TABLE - 4.2 

TOTAL QUANTITY OF CFC-12 TECHNICALLY POSSIBLE 
TO COLLECT/RECOVER IN EGYPT (1991) 

:AVG. 00-: CCJIPRESSIJI FAIL!m: : 
:TI"-. REF-:------ --------:--- -------:RECM-: 

SUB-SECTIR :RIGERMT : tll IF :TOTAL CHARGE: tll CF 
: CHMCiE : CASES ~IN : CASES 
:PER llUT : 

:nrrr.i. cw.AGE: ' : IUINTITY RASl.£ : 
RafArN :TOTAL GTY:RECtMIWl£ GTY. 

U!E) 

t Total recharging de11c1nd ror co•. s~or ;a1lure & leakage cases - ~uant1ty refilled in the equipeent <equal 
to no. of cases x initial charge) 

11 Weighted average 

4.6 RECOMMENDED TECHNICAL OPTIONS 

The refri&erant requirements can substantially be reduced 
by better practices for manufacturina and servicina and 
use of Nitroaen or compressed dry air in3tead of CFCs for 
f~ushina and leak detection. 

The recommendec technical options for each sub-sector are 
aiven below : 

Sub-Sector 

A. Domestic 
Refriaerators 
& Freezers 

Recovery 
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Use of plas
tic baas 
durina 
servicina 
at users end 
and small 
workshops. 

Recyclina 

- Recyclina stati
ons with CFC 
suppliers aloo 
equipped with 
a mobile recc,
very unit 



----------------------------------------------------------
Sub-Sector Recovery Recyclina 
----------------------------------------------------------

B. Commercial 
Refriaeration 

C. ftobile Air 
Condition :.na 

D. Commercial 
A/C (Centri
fuaal ~bil
lers) 

Recovery 
station at 
larae repai
rers' shop 

Recovery sta-
t ion at all 
dealers'/ 
manufacturers' 
service centres 

On site re
covery usina 
portable 
equipment 

Recovery 
at the 
service 
center 

Recovery sta
t ion (in-situ) 
Alr-eady beina 
done in majo
rity of 
installations. 

4.7 OTHER ASPECTS OF TECHNICAL FEASIBILITY 

i) Feasibility of Local Manufacture 

- Recyclina stati
ons with CFC 
suppliers also 
equipped with 
a recovery unit 

- Recyclina st~ti
ons with CFC 
supplier-a also 
equipped with 
a recover-y unit 

- In-aitu recy
clina for 
capacities 
above 50 Ka. 

Technical capability to produce and/or assemble the 
required collection and r-ecyclina equipment is 
available in the country but the numbers bein& small 
it may not be economically wor-thwhile to establish a 
manufacturing line. 

ii) Appropriateness of Technoloay 

The technical skills available and the level of 
awareness amona the small service aaencies are 
adequate to adopt the technical options r-ecommended 
for collection. 

Similarly, skills and experience available with the 
laraer aaencies can be considered appropriate for 
successfully manaaina recycling installations. 
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However. since collection and recycline technoloaies 
would be new to the country. trainina of the 
personnel for operation and maintenance of the 
equipment would be necessary. 

iii) Attainable Level of reduction in CFC consumption 

The total CFC consumption in Eaypt in the 
airconditionina and refrieeration sector (See Table 
2.6) is 780 nT per annum. of which the demand for 
recharaina accounts for 368 nT. The maximum reduction 
attainable throuah recyclina would be 215.6 nT as 
brouaht out in Table - 4.2 above. This amounts to 58% 
of recharaina demand or about 28% of the total 
demand for CFCs. 

iv) Loaistics of Collection for On-site Recyclin& 

In the case of centrifuaal chillers. which use CFC-11 
as refriaerant. on-site recovery and recyclina is 
feasible and is already beina practiced in most of 
the installations. 

However. the CFC-12 based equipment are 
dispersed and the recoverable quantity per 
very small. Hence on-site recycl ina 
considered economically viable. 

widely 
unit is 
is "\Ot 

4.8 RECOVERY OF CFCs FROM RELATED MATERIALS (INSULATION FOAM) 

The recovery of CFCs from related materials comprises 
primarily of recoverina CFC-11 from rieid foam. This 
requires an air-tiaht crushina unit which reduces the 
volume of the foam to approximately one fifth of its 
expanded size. thereby releasina the entrapped CFC. The 
released CFC aases are then collected by drawina them 
throuah a filter and passing them into a condenser. 

However. in many cases. insulatine foam needs to be 
seareaated from the product or location in which it is 
used. This can present major problems as. for example, 
foam is often found adherina to metal sheets. For the 
insulating foam contained in domestic refrigerators the 
m~st likely recovery method is mechanical arindina or 
crushina of the complete units within seal~d plants with 
subsequent recovery of the released CFCs. 

Thus the recovery and recyclina of CFCs from riaid foam in 
refriaeratnrs for re-use by manufacturers is technically 
possible. However, the disparate location of the foam 
"bank", which is the population of discarded and scrapped 
refriaerators and the way it is used within the the 
internal structure of the refriaeration units and its 
volume relative to the CFC content, present sianificant 
economic problems in terms of retrieval and 
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transportation. The difficulties can be overcome. but 
they make the adoption of the recovery and recyclin& 
option economically unattractive. Reported initial 
estimates from developed countries su&aest that the 
overall cost of CFCs recovered from domestic 
refriaerators. includina the refriaerants and from the 
riaid foaa. would be nearly twenty five times the cost of 
virain CFC. Hence the recovery of CFCs from riaid foam is 
loaistically • economically not feasible in Eaypt. 

4.9 SAFE DISPOSAL 

Refriaerants used in various appliances. aet contaminated 
which can be recovered and reused after recyclina or 
reclaimina. However. in some cases the contamination is 
too heavy and it can not be recycled or reclaimed. Also. 
in certain applications. such as foams. the recovery of 
CFCs is not practical. at the time of scrappinQ of the 
product. Such CFCs should be destroyed in such a manner 
that it does not effect the environment. There are many 
methods available for destruction of CFCs which are aiven 
below : 

Thermal incineration 
Catalytic incineration 
Pyrolysis 
Active metal scrubbina 
Chemical scrubbina 
Uet air oxidation 
Super critical water oxidation 
Corona discharae 

Out of the above, only thermal incineration is the 
commercially available method of CFC destruction. 

Incineration 

The destruction of CFCs can be achieved thermally by 
exposina to hiah temperature of about aso·c for lona 
period of time in the presence of excess hydroaen. The 
necessary heat is supplied throuah firina supplemental 
fuel or by co-firina other wastes that have a substantial 
net heat of combustion. 

The thermal decomposition produces either halogen acids 
or free haloaen molecules. The attack of thermal 
decomposition products on the refractory incinerator walls 
has been a problem as they are very corrosive. To protect 
the incinerator walls use of special refractory materials 
and/or frequent incinerator relinina is required. The 
haloaen acids or free haloaens must also be scrubbed from 
the stack aases before emissions and other residue must be 
properly captured and disposed of. 

In the United States, performance standards have been 
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developed by EPA fo~ lncinerator burnin& CFC wastes. For 
&rant of license, a trial bu~n aust show 99.99~ 
destruction and removal efficiency. 

Destruction of CFCs requires hi&h teaperature incineration 
facilities with appropriate treataent of efflu-.nt eas. 
Such facilities cannot be specifically desiened for CFCs 
alone since the size of these waste incineration 
facilities have to be of a suitable (larae) scale for them 
to be commercially viable. The ainiaua econoaic capacity 
of these incinerators is nor•ally over 15,000 tonnes per 
annum. The cost of CFC destruction with such a capacity 
is around US $ 3000 - 3500 per at. The cost of buildina a 
coapletely new facility is over US $ 40 aillion. 

Considerina the ainiaua scale of capacity required, as 
well as the hiah cost of destruction, the possibility of 
buildina a destruction facility solely for CFCs in Eaypt 
or even in Africa has to be discounted. 

In addition, the necessary technical expertise for 
aanagina such a complex and large scale disposal system is 
lackina. 
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CHAPTER - S 

ECONOftIC ANALYSIS 

5.1 ftETHODOLOGY 

The methodoloay adopted for Economic Analysis consists of 
two components. The first is viability analysis at the 
venture level for collection and recyclina. for various 
type of ventures suaaested by the investiaation of 
technical options. 

The second is an analysis of the net national economic 
benefit based on the proposed national system for 
collection and recyclina. 

5.2 Viability analysis at Venture level 

In the venture level analysis each venture is treated as 
an independent entity which is set up as a project. 
Steaaina from the technical options, three kinds of basic 
ventures have been considered. 

a. Venture for collection usina plastic baas 

b. Venture for recovery only usina a portable recovery 
machine 

c. Venture for recyclina usina a stand alone recyclina 
machine toaether vith a portable recovery unit. 

Uhile there is a technically feasible option of havina a 
portable recovery cum recycline unit, our analysis has 
shown that in Eaypt, none of the sector will have 
suiiicien~ recovery volumes at one location to justity use 
of such a recovery cum recyclina machine. Accordinaly this 
has not been considered for techno-economic viability. 

A summary of the various steps is aiven below. 

Step 1 is to establish the dimensions of the venture. For 
each of the basic ventures this has been arrived at on the 
follovina basis .. 

Type of Venture 

Recovery only 
uaina portable 
recovery machine 

Basis 

A venture assumed to consist of a 
ainale unit of equipment 
(Indicative price - US$ 1000 baaed on 
model OEft 1397 of SPX Corpn., USA 
(Ref er Chapter - 3) 
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Recyclina Venture assume~ to consist of a 
sinale recyclina machine and a 
portable recovery machine. 
(Indicative price : 
Recyclina Equipment - US$ 1400 (A$ 
1800) based on model EP5 of 
Environmental Products A•~laaaated 

Pty Ltd .• Australia (Refer Chapter 
3.) 
Recovery equipment - same as above 
Total Equipment cost - US$ 2400 

The activity of collection throuah plastic baas has been 
excluded in the above cateaorization as this activity does 
not involve any investaent in capital assets unlike the 
other ventures. The coaputation of viability of this 
activity is fairly straiaht forward as shown in Appendix -
5.3. 

The subsequent steps in the met~odoloay are as follows 

Step 2 : Estimation of the cost of the project and the 
means of financina. 

The costs for each type of project has been worked out in 
the local currency and on the basis of latest exchanae 
rates for imports in foreian currency. 

Likewise. means of financina and the associated costs have 
been worked out on the basis of current norms for such 
projects. 

The project life is taken to extend till the year 
which is the terminal year for elimination of 
consumption as defined under the Montreal Protocol. 

2010 
CFC 

It has also been assumed that the recyclina equipaent 
the portable recovery equipment will have a life equal 
the project life. 

and 
to 

Step 3 : involves estiaatina the operatina revenues and 
costs for each type of venture. 

Op~~~tin~ ~~v~nu~9 ~~~ ~omp11t~rl on the basis of quantity 
of CFC processed. (i.e. collected. recovered or recovered 
and recycled) and the price to be realised for collected 
CFC aas, CFC liquid and recycled CFC in cylinders. 

The typical scale of activity per venture ha~ been based 
on the present level of activity of the typical service 
aaency who will adopt the venture. 
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Further. the level of activity in subsequent years is 
assumed to follow the same pattern as the aaareaate 
quantity of CFC available for recyclina which will of 
course decline over the years. This has been done to 
assess the viability of the venture over the total project 
life. 

Operatina costs include costs of raw aaterial (in this 
case CFC collected aas, or CFC collected and condensed), 
consumables and spares, power, labour, transportation 
(wherever applicable), depreciation, interest and sellina 
• adainistrative overheads. In the vorkina sheets the 
costs have been further classified as fixed or variable. 

The spreadsheet formats for the viability analysis are 
furnished in Appendix 5.1 for venture (a) and Appendix 5.2 
for Ventures (b) • (c). 

The coaputation of financial viability of the venture haa 
been done in an iterative aanner by varyina different 
parameters. These are 

duty on imported equipaent 

duty on imported CFC and prices realised for 
recovered CFC in cylinders or baas as a percentaae of 
landed price of virain CFC 

interest rates for fundina investments 

capital structure of the venture 

The output of the first staee is an assessment of 
finan~i~l vi~bility of @ach typ@ of v@ntur@ =nd the 
associated pricina for recov&r~d ~nd recycled CFC, as also 
the mode of financina : 

The vorkina sheets depicted in the Appendix thus provide 
the followina for each type of venture. 

* Costs of recovery per Ka 

* Costs of recyclina per ka for each alternative 

* The capital investment required and desired level of 
aovernment subsidy by way of arants/soft loans for 
enaurina viability 

* The value of CFC saved 

Havina established the profile of a venture for recovery 
and that for recyclina the next step is to estimate the 
total number of ventures in the country. 
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This has been done by usin& the followin& inputs 

The maximum number of recovery and recyclin& 
ventur~s computed by dividin& the total recoverable 
quantity by the quantity to be handled by one venture 
(based on break-even analysis). 

The number of ventures so obtained for each country 
were suitably downscaled, as it is recoanised that it 
is not possible to achieve 100~ recovery. Hence the 
practical numher of ventures were arrived at, based 
on the followina considerations. 

concentration and dispersion of sectors 
addressed by a particular type of venture. e.a. 
for aaraaes servicin& car airconditioners, the 
population dispersion of airconditioned cars 
across the country 

level of activity, e.a. the number of cars 
beina serviced by a venture 

the realistic 
population that 

proportion 
would be 

of the 
addressed 

taraet 
by the 

ventures, e.a. there would always be some 
which are not serviced at a aara&e 
loaistical or other reasons. 

cars 
for 

manpower available with the individual 
enterprises, and their technical competence 

recoanition of the fact that the total quantity 
of CFCs available for recovery and recyclina 
will proaressively reduce due to phasin~ out of 
CFC based equipment, as well as adoption of 
better practices. Hence the number of ventures 
should be such that lona term viability is 
ensured for each venture. 

The number of ventures has also been based on eliaibility 
or appropriateness of asencies to set them up. 
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Based on the above. the number of ventures arrived at is 
aiven below in Table-5.1. 

TABLE - 5.1 

IRECOVERYI RECY-
1 ONLY I CLING ________________ , ________ , _______ _ 

ftaxiaum annual I I 
qty technically I I 
feasible(averaael 57 ftT I 211 ftT 
for 1993to2010) I I ________________ , ________ , _______ _ 
ftin.economic qtyl I 
per venture @ 261 Kai 1799 Ka 
---------------- -------- --------
ftax.no.of vent-
ures possible 218 117 

Proposed no.of 
ventures based 100 

I 
12 

on industrial 
Survey • 

Ava.annual qty. 
per venture 
- naximum 
- Practical as 

per field 
survey + 

570 Ka 17583 Ka 
211 Ka 8166 Ka 

Includes additional quantity collected throuah plastic 
baas which is processed with the help of portable recovery 
equipment installed at all the recyc!ina ventures. 

@ Taken as 25~ hiaher than break-even volume 
I The total no. of recyclina ventures in relation to 

recyclina quantity is less because the distribution of CFC 
is concentrated in a smaller aeo£raphical area (mainly 
Cairo, Alexandria & Port Said) and the number of 
distribution points which can serve as recyclina ventures 
are limited. 

• The number of recovery & recyclina ventures are indicative 
based on field survey and can be inc~aased in future years 
depending upon actual operations. 

+ This has been derived from Appendix 5 as the 18 years 
averaae (1993-2010) of the annual CFC recoverable 
quantity. 

Havina made an assessment of the number of ventures of 
each kind an assumption has been made that these ventures 
would be established over a period of three years in. 

Once the pattern of ventures is known the assessment of 
net national economic benefit was carried out. 
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5.3 RESULTS OF VIABILITY ANALYSIS AT VENTURE LEVEL 

The economic viability of various type~ of collection/ 
recovery and recyclina ventures is shown at Appendix 5.2 
attached. and summarised in the followina paraaraphs. 

5.3.1 Types of Ventures : 

Table 5.2 below indicates the types of ventures 
identified for different sectors for recovery of CFCs. 

TABLE - 5.2 
----------------------------------------------------------
SECTOR TYPE OF 

VENTURE 
PROttOTER OF 
VENTURE 

TOTAL QUANTITY 
OF CFC RECOVER
ABLE IN SECTOR 
(FOR STARTING 

YEAR 1993) 
(IN ttT) 

----------------------------------------------------------
Domestic 
refrigerators 

Commercial & 
industrial 
refrigeration 

-Collection 
through 
p~astic baas 

-Portable 
recovery 
equipment 

Portable 
recovery 
equipment 

Mobile aircon- Recovery 
ditioners equipment 

Small service 
agencies 

Manufacturers and 
their authorised 
service aaencies 

Service aaen
cies of larae 
companies 

Garaaes serv
icina Car air
condi t ioners 

164.8 

18.3 

9.0 

46.0 

----------------------------------------------------------
5.3.2 Institutional Considerations 

The success of the recovery and recycling proaramme will 
certainly hinge on the effectiveness of collection of CFC 
from domestic refrigerators as also the recovery from 
mobile airconditioners. 

In the case of the former it has been shown that 
collection throuah plastic baas requires the baa costs to 
be subsidised entirely to make the activity viable. It is 
also assumed that CFC aas collected throuah baas will 
fetch a price/ka approximately 30% that of virain CFC 
while CFC recovered through a recovery machine would fetch 
a price of 50% of that of virgin CFCs. 
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The Eayptian econoay has for a lona period witnessed 
Government controls on prices of various items which are 
now withdrawn. Thus administerina a scheme of supplyina 
plastic baas at a subsidy would not be a constraint. 

On the other hand there is 
appropriate price would evolve 
recycled CFCs. 

the question of how an 
for collected/recovered/ 

CFCs beina imported are so!d almost at free market prices 
in the country (the duty beina a nominal 10%). It is felt 
that the best aaency to ~etermine the prices for 
recovered/recycled CFC would be the supplier provided 
there is leaislative support to persuade suppliers of CFCs 
to take back collected/recovered CFCs. This has been 
covered further in a subsequent chapter on implementation. 

Given the level of education and technical manpower, there 
would not be any major institutional constraint in 
providina technical inputs and manaaina the recyclina 
activity. 

In terms of a system desian therefore, for recyclina it is 
assumed that the suppliers of CFCs will promote ventures 
involvina recyclina equipment. These ventures will have 
equipment to recycle CFCs collected throuah portable 
recovery equipment and brouaht in cylinders and equipment 
to recover CFCs from plastic baas and feed to the 
recyclina equipment. 

The table 5.3 below summarlses the results of the 
venture level analysis. 

TABLE - 5.3 
----------------------------------------------------------

VENTURE TYPE 
---------------------------------------

RECOVERY I RECYCLING ------------------ ___________________ , __________________ _ 
Equipment Cost LE 3823 I LE 9175 

------------------ ------------------- -------------------
Project Cost LE 4476 LE 10670 

------------------ ------------------- -------------------
Total qty of 
CFC handled 4991 Ka 147 nT 
over project 
life(1993-2010) 

------------------ ------------------- -------------------
Ava. annual qty 
18 years) I 277 Ka 8,166 Ka 

------------------1-------------------
Annualised ope-I 
ration cost I LE 841 LE 110910 

(18 years) I 
------------------1------------------- -------------------
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Table 5.3 (Contd .. ) 

I VENTURE TYPE 
1---------------------------------------1 RECOVERY I RECYCLING 

------------------1-------------------1-------------------
Annualised rev- I 
enues (value I 
of CFC saved) LE 2218 I LE 130670 

Operational 
cost/ka of CFC 
processed (ava. 
annual) LE 3.04 LE 13.58 

Break even 
volume 209 Ka 1439 Ka 

Payback period 
for venture 
- equity 1 year & 6 months 
- total cavital 4 years 

1 year & 2 months 
2 years 

------------------1-------------------
Internal Rate I 
of Return (IRR) I 
- equity I 67.8% 
- total capital! 23.5% 

197.2~. 

78.9% 

A sensitivity analysis has also been carried out on 
specific parameters to assess impact on IRR. 

TABLE 5.4 
CHANGE IN IRR BY PARAMETERS 

VENTURE PRESENT 10% INCREASE110% DROP !INCREASE 
IRR IN CAPITAL IIN CAPACITYIIN SUBSI-

COST !UTILISATION DY FROM 
I I I 20 - 30 % 

---------1---------1-------------1----------- ---------
RECOVERY I I I 
- equity I 6 7 . a% I 5 5 • 7 % I 5 6 • 3 % 1o8 . 2 % 
- total I 23.5% I 21.1% I 20.2% 23.5% 

capital I I I 
---------1---------1-------------1----------- ---------
RECYCLING I I I 
- equity I 197.2% I 175.5% I 169.8% 273.3% 
- total I 78.9% I 73.9% I 69.7% 78.9% 

capital I I I 

INCREASE 
IN CFC 
PRICE 
BY 10% 

82 .1% 
27.4% 

249.5% 
96 .1% 

The impact of recovery and recy~lina proaramme on the 
total CFC consumption, with respect to the requirements of 
Montreal Protocol, is presented in Fiaure - 5.1. This is 
based on the assu~ption that recovery and recyclina 
proaramme is implemented immediately. 
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5.4 NET NATIONAL ECONOttIC BENEFIT ANALYSIS 

The second staae of the econoaic analysis 
coaputina the net national economic ben~fit by 
the recovery and recyclina proaramme. 

inv~lves 

adoptina 

5.4.1 nethodology 

The net national economic benefit has been worked out 
using the principles of social cost benefit analysis 
within the limitations imposed by the necessity of 
confining ourselves to quantifiable variables. 

The methodology has been detailed in Appendix 5.4. 
Given below is a summary of various costs and benefits 
considered in the exercise. 

Benefits 

Costs 

Savings in imports of refrigerants (CFCs) 

Increase in employment measured in terms of increased 
private consumption and investment (taken equal to 
savings). 

Ueiahted increase in consumption and investment of 
owners of enterprises 

Increased Government revenues on duties of CFCs 

Outflows on account of equipment and consumables 

Trainina costs and publicity at venture level and 
Government level 

Increase in cos~s of overheads and maintenance of 
ventures 

DutiAs and taxes foregone by the Govt. on imports of 
CFC saved. 

The above costs and benefits have been assessed till the 
year 2010 and measured in the local currency at 1991-92 
prices. 

A discounting factor of 2~ has been used to determine the 
'net present value' of Net National Economic Benefit, i.e. 
ben6fits - costs to the economy in each year from 1993 to 
2010. 

The workina sheets are aiven at Appendix 5.5 alonawith the 
basis us•d f~r the computations (Appendix 5.6). 
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The summarised results of the computations of Net National 
Economic Benefit are presented below in table 5-5. which 
shows the yearly costs and benefits to the economy. 

TABLE 5-5 

RESULTS OF COMPUTATION OF NET 
NATIONAL ECONOMIC BENEFIT IN EGYPT 

( IN l1n LE ) 

YEAR I COSTS BENEFITS 
----------1------ ----------

1993 I 1. 79 1. 54 
1994 I 2.31 1. 26 
1995 I 3.74 1. 96 
1996 I 3.71 2.02 
1997 I 3.68 2.03 
1998 I 3.65 2.04 
1999 3.60 2.02 
2000 3.53 2.00 
2001 3.44 1. 94 
2002 3.34 1.88 
2003 3.23 1. 81 
2004 3.09 1. 72 
2005 2.93 1. 62 
2006 2.75 1. 51 
2007 2.58 1. 41 
2008 2.39 1. 30 
2009 2. 13 1.15 
2010 1. 89 1. 02 

NPV OF I LE Mn -19.69 
NET BENEF-1 US$ Mn -5.95 
ITS (@ 2!• I 
DISC.) I 

49 



CHAPTER - 6 

FRAMEUORK FOR InrLEMENTATION 

6.1 This chapter dea~s with : 

a) The present leaislative and institutional framework 
and extent of public awareness, and 

b) Tha p~cposed o~&anis~tion and leaislative, 
institutional and other measures to implement 
recommended recovery and recyclina proarammes. 

6.2 PRESENT LEGISLATIVE AND INSTITUTIONAL FRAMEUORK AND EXTENT 
OF PUBLIC AUARENESS 

Since the world became aware of the problem of Ozone 
depletion, Eaypt has played a leadina role in the 
international efforts to protect the Ozone Layer. It was 
the 7th country to Jign and ratify the nontreal Pr~tocol. 
Dr El-nohamady Eid, Chairman EEAA was an active 
participant in the drafting of the nontreal Protocol. 

Even before the Montreal Protocol, beina aware of the 
harmful effects on health and environment resultina from 
the depletion of the ozone layer, the Eayptian ninistry of 
Industry had constituted an Ad-hoc committee that included 
refriaeration, air-conditionina, aerosol and plastic 
industries vide decree ftOI-638/31 to carry out a number of 
technical and economic studies. The committee was further 
expanded to include Federation of Industries, Ministry of 
Health, EEAA and General Oraanisation for Standardization. 
The work of this committee resulted in a number of 
recommendations for li~iting the use of CFCs. 
Subsequently the Ministry of Industry issued a 
Ministerial Decree No. 9771/1989 dated 8/11/89 banning the 
use of CFCs in aerosols. The provisions of the decree are 
hiahliahted below : 

a) Industrial concerns shall not be approved to use CFCs 
as propellants in any of the various aerosol 
products. 

b) Industrial concerns currently usina CFCs shall be 
permitted a arace period till the close of December, 
1990, knowina that the said ban shall be applicable 
from 1st January, 1991. 

so 



6.3 

Uhile the use of CFCs as propellants in pesticides and 
insecticides has been phased out since 1986 due to 
economic reasons the use in cosmetics is now bein& 
eliminated by switchin& over to LPG and mechanical pumps 
laraely as a result of the above ban. 

The Egyptian Environment Affairs Aaency (EEAA) is 
responsible for the environmental issues in the country 
and has taken a number of initiatives in examinina the use 
oi CFCs and launched projects for reduction of the same. 

The present leaislative 6 institutional framework is 
however. inadequate in respect of the followina 

a) It does not enable in identification of users of 
CFCs. especially in the service sector. 

b) It does not impose an obliaation on users of CFCs to 
report consumption or utilization nor does it require 
the seller to report sales. 

c) There are no ~stablished codes of practice for 
repair/maintenance of equipment using CFCs and no 
machinery or oraanisation has been creat~d to evolve 
such codes. 

d) There is no system of accreditation by Government or 
industry of service mechanics and service stations. 

e) There is no law eovernin& disposal of eq~ipment 
containing CFCs. Uhile. in &eneral, the awareness 
about CFCs and their harmful nature is hiah in 
industry and moderate amon& the population, the 
awareness about recovery and recycling methods and 
equipment as well as their feasibility are almost 
non-existent. 

f) There are no policy measures to ensure that recovery 
and/or recyclina equipment are purchased. installed 
and used. There are also no measures which will set 
in motion the recovery and recyclina networks and 
sustain them on an economically viable basis. 

PROPOSED ftEASURES FOR IMPLEMENTING A RECOVERY AND 
RECYCLING PROGRAMME 

In the earlier chapters, it has been depicted, the 
desian of the national system for recovery and recyclina 
as also !actors determinina economic viability which are 
recapitulated here. 
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TABLE - 6.1 

SYSTEtt FOR RECOVERY & RECYCLING OF 
CFCs 

COLLECTION/RECOVERY 
SECTOR 

Domestic 
R.efriae
rators 

COLLECTION 
AGENCY 

Service 
Shops 
(larae 
numbers) 

COLLECTION 
ttETHOD 

Plastic 
baas 

Commerci- Service Portable 
al & Ind- aaencies recovery 
ustrial of compa- equipment 
Refriae- nies 
rat ion (few 
equipment numbers) 

ttobile 
Air cond
it i onlng 

Service 
Shops 
(those 
handlina 
4 to 8 
cars/day) 

Portable 
recovery 
equipment 

@ 

@ 

DELIVER 
TO 

Sellina 
aaencies 
of CFCs 

Sel lina 
aaencies 
of CFCs 

Sellin& 
aaencie.a 
of CFCs 

R~CYCLING 

INPUTS FOR OPERATING INPUTS FOR 
ECONOttIC AGENCY £CONOttIC 

VIABILITY VIABILITY 

* Subsidy Exist in& 
on baas sellina 

* Increa- aaencies 
sed 
Price 
for 
vi rain 
CFC 

* Cut in Existina 
duty on sellina 
equip- aaencies 
ment 

* Increased 
price for 

recove-
red' CFC 

* Cut in 
duty on 
equip
ment 

* Increased 
price for 
·recove
red' CFC 

Existina 
sellina 
G\gencies 

*Exempt~on 

of duty 
on equi-
pment 

*Subsidv 
on 
capital 
invest-
ment 

*Increased 
price of 
CFC 

*Exemption 
of duty 
on equi-
pment 

*Subsidy 
on 
capital 
invest-
ment 

•Increased 
price of 
CFC 

•Exemption 
of duty 
on equi
pment 

•Subsidy 
on 
capital 
invest
ment 

11 Increase 
price of 
CFC 

-------------------------------------------------------------------------
Sellina 
a.aencies 
well. 

aaencies of CFCs would also be 
who would have separate recovery 
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It is also pertinent to recall some of the characteristics 
of the sectors participatina in recovery and recyclina. 

* 

* 

Larae number of aaencies servicin& domestic 
refriaerators who operate in the unoraanised sector. 

Prevalence of poor maintenance practices includina 
flushina etc. usina CFCs. 

Little or no facilities to test CFC purity etc. 
with the sellina aaencies as these aaencies are 
used to takina back CFCs for recyclina. 

even 
not 

Considerina the present features of the CFC usina sectors, 
the proposed technical systems and the financial 
incentives suaaested to make recovery & recyclina systems 
viable, the followina leaislative and lnstitutional policy 
measures are proposed. 

6.3.1 Command and Control measures 

Legislation related to -

* Supply of CFCs 

Since all CFC are currently imported, an important 
step is to enact leaislation to make it necessary to 
report the imports and sales of CFCs. Equally 
important, as the same agencies a~e thought best 
suited to be the nodal aaencies for recyclina CFCs, 
is leaislation which makes it obliaatory on the 
sellers of CFCs to accept recovered CFCs returned by 
accredited aaencies for reprocessing. 

The scope of such leaislation would cover 

* need to maintain records of imports 

* need to maintain records of sales 

* obligation to accept CFCs returned for 
reprocess in& 

* recording of reprocessing activity 

In ~ddition the legislation should also make it 
obligatory 
detailed 
quantities 

tor sucn impor~er/seller Lu .~i~t~i~ 
records of sector-wise purchasers and 
purchased by them. 

An illustrative extract of legislation coverina the 
above aspects in the State of Victoria, Australia is 
presented in Appendix 6.1 (Sections 14, 15, 16 of 
E.P.Act 1970 - Victoria Govt. Gazette). 

* Use of CFCs 

Legislation is also required in respect of use 
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and users of CFCs with the objecti'le of 

* identifyin& all users (manufacturers 
well as maintenance. service 
insta~lation aaencies) 

as 
and 

* restrictina use of CFCs to persons/aaencies 
who are accredited/certified on the basis 
of coapatence to handle and ainiaise 
emission of CFC and havina thea reaistered 
with the appropriate authority. 

Appendix 6.2 shows illustrative provisions 
of section 23 in Uaste nanaaeaent Policy 
State of Victoria, Australia. 

makin& it obliaatory for users to maintain 
records of purchases & use. 

Appendix 6.3 shows such a provision in t~e 
Uaste nanaaeaent Policy of State of 
Victoria, Australia. 

* e~surina enactment and adoption of codes of 
practice for manufacture. service. and 
maintenance of installations, which will 
provide for proper procedures and 
obliaation to recover CFCs to tha extent 
possible. 

In fact it could be made obliaatory 
larae users such as manufacturers 
assemblers of refriaerators 
installations like chillina plants to 
a recovery station/system. 

for 
or 

and 
have 

It can also be made obliaatory for 
prospective/new installations of larae 
centrifugal chillers to provide for a 
recovery system in their contract. 

An illustrative extract of leaislation 
covering some of the above points in the 
State of Victoria. Australia is p~~~cnted 

in Appendix 6.4 (Sections 32. 33. 34 & 35). 
Also enclosed is an extract from the rules 
laid down by South Coast Air Quality 
Manaaement District, California (presented 
in Appendix 6.4 A) on Recovery or Recyclina 
of Refriaerants from notor Vehicle 
Airconditioners and Reduction of Emission 
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* 

* 

froa Stationery Refri&eration and 
Airconditionin& Systems. 

Furthermore, to encoura&e compliance, 
leaislation could be introduced which would 
require all purchases of CFCs by service 
aaencies on the basis that they return a 
certain quantity of recovered CFC for 
purchasina new CFC. Suppliers' records 
would also require to show how much 
recovered CFC was brouaht back and how much 
fresh CFC supplied. 

Disposal 

In reapect of disposal it may be recoanised that 
in developed countries purchases of white aoods 
are frequent and tradina-in is a common practice 
before the full life of an equipment. In such a 
situation one could have a mechanism support~d 
by leaisl3ti~n whereby a dealer could take away 
a used equipment when he delivers a new one 
(e.a. Swiss Law - see Appendix 6.5). However in 
Eaypt, as is the practice in many developina 
countries, equipme~t are retained by the owner 
as long as it can be kept runnina and discarded 
only after all possible measures to salvaae the 
same fail and at that point it is often sold to 
the service aaency who cannibalises it or sells 
it as scrap. 

Thus legislation for disposal of equipment may 
not be appreciated or loaistically feasible to 
adopt. Furthermore, as discussed in an earlier 
chapter the costs of recovery of CFCs from 
discard~d equipment especially from foams would 
be prohibitively expensive as to make it 
unvi~ble. 

Therefore no specific proposal is made on 
leaislation for disposal of CFCs at this staae. 

6.3.2 financial Suoport Measures 

From the economic analysis it is clear that the major 
factors affectina the viability of a collection/recovery 
and re~yclina activity is the price of plastic baas, the 
cost o! equipment and the marain realised by the 
collectors on the CFC recovered and sold. 



The followina measures are recoaaended to 

a) Supply baas at nil/low cost to all accredited/ 
certified service aaencies servicina domestic 
refriaerators. The code of practice should aake it 
obliaatory for all such aaencies to have plastic bags 
as part of their standard kit. 

b) Finance for purcLase of capital equipaent for 
recovery/recyclina could be aade available on 'soft' 
terms to accredited agencies willina to install such 
equipaent. In our workinas on economic analysis of 
recovery/recyclina enterprises, we have assumed a 
subsidy of zot on the cost of equipment which was the 
minimum to ensure econoaic viability. It is 
recommended that the actual subsidy be fixed between 
ZO~ and 50~ dependina on the syeed of introduction of 
ventures desired. 

c) Abolish duties on such equipment. 

d) Progressively increase duties on virain CFCs vith the 
objective of discouraaina consumption and waste and 
also provide a means of makina recovery & recycling 
economically viable through ~ higher price for 
recovered CFC which will come about when price of 
virgin CFC is raised. 

e) Fundina training programmes for familiarising 
technicians with recovery and recycling as well as 
promotional campaigns in the initial years. 

The national economic benefit analysis worked out 
indicates that a substantial expenditure would be entailed 
on those counts. Ue recommend that this can be met 
throuah a fund created and supported by multilateral aid. 

6.3.3 Compliance with Requirements of Mont~eal Protocol 

The demand projection for CFCs for Egypt consequent to 
implementina a recovery and recyclina proaramme shows that 
in the years 2007-2010, for complying with the Montreal 
Protocol, Egypt will have to r~duce its consumption by 
about 60-70 MT each year. This can be achieved by 
creatina a 'bank' of CFC by increased imports in the years 
2005 to 2006 where demand is below protocol limits. The 
costs of maintainina such a bank may also be cvnsidered 
for support throuah aid. 

6.3.4 Measures for Increasins Public Awareness 

Fortunately the majority of the population lives in 3 
major Governerates viz Urban, Lower Eaypt and Upper Eaypt 
and is addressable through national m~dia like TV etc. 
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EEAA as the nodal aaency for Environmental related matters 
should launch a major awareness proaraaae which will 
educate the public on 

* 
* 
* 

* 

CFCs and the need to conserve/recycle thea 
ftethods of detection of early leaks 
Possibility and practicability of collection and 
recyclina 
Need to patronise accredited aaencies 
Observe correct practices for discardina equipment 

6.3.5 Institutional Framework 

EEAA, as the nodal aaency for environment related matters 
has to take lead in iaplementina the recovery/recyclina 
proaramaes on a national basis. There is a need for 
establishina a dedicated wi~a in EEAA or establishina an 
industry research association or an institution for 
refriaeration and airconditionina with the followina 
objectives -

a) Evolvina codes for better manufacturina and 
servicina practices 

b) Trainina the mechanics in better manufacturina and 
service practices and also in r~covery/recyclina 

c) Accreditation of mechanic~ and service stations 

d) Collection and compilation of CFC consumption data 

e) 

f) 

Establish demonstration 
throuah ~lastic baas. 
recycling stations 

stations 
recovery 

for recovery 
stations and 

Coordinate with recovery/recyclina stations 
established in a network 

Provide technical support to industry in (b), 
above and also in the use of CFC substitutes 

(c) 

h) Oraanize public awareness proarammes 

i) Co-ordinate dettina up and maintainina a CFC bank 

6.4 CONCLUSIONS 

The present leaisl3tive and institutional framework in the 
with respect to CFC use recovery and recyclina is limited. 
The country lacks an established machinery to enforce 
elaborate reaulations or leaislation. 

Unlike in developed countries the public awareness or 
consum~r pull is limited and cannot be counted upon to 
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'drive' a recovery and recycline proeram, except perhaps 
to a limited extent. 

On the other hand the economic situation, import 
dependence and the absence of Government controls make for 
a case to use a profit driven private sector manaaed 
program for recovery & recyclina of CFCs. 

A combination of reaulatory measures (such as licensina of 
service aaencies) combined with encouragement in terms of 
technical inputs for trainina could be used to initiate a 
proaram for collection by the sector servicina domestic 
fridaes which is a dominant sector. 

Specific action would be for the aovernment to 

exempt duty on equipment for recovery and recyclina 

provide arants/subsidies to assist in settina up 
collection/recovery and recyclina ventures. Such 
subsidies would ranae from 20-50% of capital cost. A 
minimum of 20% subsidy is necessary for ensurina 
viability, whereas a hiaher subsidy of upto 50% would 
be based on the individual country's approach to the 
motivational level desired for expeditine 
implementation. 

fund trainina costs and public awareness proarammes 

raise the price of imported CFC 11 & 12 to make 
recyclina attractive. 

Strenathen exist in& institutions involved in 
environment and/or industrial activities to have a 
separate wing for impiementina the recov~ry and 
recyclina proarammes. 

enact leaislation and a system of quotas to ensure 
that service aaencies and suppliers participate in 
the collection/recovery and recyclina proarammes. 

The above could be met by creatina a fund which could be 
s~t up with the help of multilateral aid. 
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CHAPTER ~ J_ 

CONCLUSIONS 

7.1 CFC AUDIT 

The detailed CFC national audits in the three project 
countries have shown that the total CFC consumption has 
reduced substantially in the last few years, mainly due to 
substitution by other substances in the foam and 
aerosol sectors. 

As none of the project countries 
there are no sianif icant exports 
products, the consumption in each 
approximately equal to the imports. 

manufacture 
of CFCs or 

CFCs 
CFC 

and 
based 

of the countries 1s 

A summary of the total imports and utilisation of CFCs in 
the three project countries is eiven in Table 7.1. 

TABLE~ 7.1 

IMPORT ~ UTILISATION OF CFCs IN 1991 
cnTJ 

----------------------------------------------------------
EGYPT I KENYA I NIGERIA 

InPORT -------------1-------------1-------------
CFC-lllCFC-121CFC-111CFC-121CFC-111CFC-12 
------1------1------1------ ------1------

I InPORT 1050 I 800 I 18 I 79 350 I 700 
-------------1------------- -------------

1850 I 97 1050 
---------------- ------------- ------ ------ ------ ------
II UTILISA

TION 

- Refrigera
tion & Air 
condition
ing 

- Aerosols 

- Plastic 
foams 

Total 

I 
I 
I 

345 I 435 16.5 78.9 71.7 471.3 
I 
I 
I 
I 

90 I 360 5 4 150 
I 

640 I 50 280 
I I 

------1------ ------ ------ ------1------
1075 I 845 21.51 82.9 351.71 621.3 

1-------------1-------------1-------------
1 1920 I 104.4 I 973 

----------------------------------------------------------
The utiliHation in each country has been 
building up the demands for each of the 
throuah d comprehensive field survey of 
enterprises. 
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The utilisation in the case of E~ypt and Kenya is sliahtly 
hiaher than import fiaures. as part of the CFCs are 
indirectly imported. throuah refriaerators and foamed 
cabinets. However. in Niaeria the consumption of CFC 12 
is lower than import quantity as about 10-15~ of the 
imported CFC 12 is re-exported to neiahbourina countries 
such as Ghana & Cameroon. 

There is no sianificant consumption oi CFCs in the sol~ent 
sector as CFC-113 has been substituted by Carbon 
Tetrachloride and nethyl Chloroform. which are also 
controlled substances as per the amended nontreal 
Protocol. 

The current retail prices of refriaerants in the three 
project countries area •re aiven at Table - 7.2 below : 

TABLE - 7.2 

(US$ PER KG) 
----------------------------------------------------------

EGYPT KENYA NIGERIA 
----------------------------------------------------------
CFC 11 2.2 2.85 1.8 - 2.3 

CFC 12 3.5 - 3.9 4.6 - 7.8 3.0 - 4.0 

HCFC 22 4.2 - 5 7.10 3.5 - 4.5 

----------------------------------------------------------· 
CFC National audits have shown that the total consumption 
of CFC 11 and CFC-12 in the project countries has 
decreased durina the last few years primarily due to 
substitution by other substances in the foams and 
aerosols sectors. In Egypt the import of CFC 11 & CFC 12 
has gone down from 2400 ttT in 1989, to 1900 nT in 1991. 
Similarly in Kenya there is a decrease from 230 nr (1989) 
to less than 100 nr in 1991; and in Niaeria the 
reduction has been less sianificant, i.e. from 1300 nr in 
1985 to 1nso MT in 1?91. Trends indicate that these 
fiaures will further ao down. 

7.2 DEnAND FORECAST 

In the airconditionina and refriaeration sector, due to 
the complete dependence on imports for compressors as well 
as CFCs, the trend is that of phasina out the CFC based 
equipment in line with the developments in advanced 
countries. Hence aradual phaseout of CFC based equipment 
is expected to start from 1992/1993 itself, with complete 
phaseout expected by 1997. The earliest phaseout will be 
for commercial refriaeration equipment which can be easily 
desianed for operation with HCFC 22. 
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In other sectors viz aerosols. plastic foams and solvents, 
complete phase out is expected by 1995. 1993 and 1994 in 
Eeypt. Kenya and Niaeria respectively. 

up to 
three 

Takin& the above into account, the demand for CFCs 
the year 2010 has been arrived at for each of the 
countries by aaareaation of the demands for the 
sub-sectors of airconditionina and refriaeration 
respective countries, as suJIUllarised in Table - 7.3 

various 
in the 
below. 

Substantial part oi this demand 
recharaina and this emphasises the 
recyclina systems as an important 
consumption further for an eventual 

is on account 
need of recovery 
means to reduce 
phase out. 

of 
and 
the 

TABLE::. 7.3 

PRESENT ~ PROJECTED DEnAND FOR CFCs IN THE 
PROJECT COUNTRIES (MT) 

----------------------------------------------------------
COUNTRY 1991 1996 2005 2007 2010 
----------------------------------------------------------
EGYPT 

- Refriae- 78G 658.7 295.7 247.7 172.3 
ration & 

Aircon-
ditioninal 

- Aerosols 450 

- Plastic 690 
Foams 

- Solvents 
-------- -------- a•------- -------- --------

1920 658.7 295.7 247.7 172.3 
-------- -------- -------- -------- --------

KENYA 

- Refriae- 95.4 6~.4 37.0 29.7 18.3 
ration & 

Aircon-
ditionina 

- Aerosols 9 I 
I 

- PlaRtic I 
Foams I 

I 
- Solvents I 

--------- -------- --------1-------- --------
104.4 61. 4 37.0 I 29.7 18.3 

-------- -------- --------1-------- --------
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COUNTRY 

~IGERIA 

- Refriae
ration 6 
Aircon
di t ionina 

1991 

543 

- Aerosols 150 

- Plastic 280 
Foams 

- Solvents 

Table_~ 7.3 (Contd.) 

1996 2005 2007 2010 

408.1 104.2 50.3 11.7 

________ , ________________ , ________ --------
973 I 408.1 104.Z I 50.3 11.7 

In each of the three countries, the import and consumption 
of CFCs is concentrated in and around the national 
capitals. In Eaypt, most of the importers of CFCs and the 
major users are located in and around Cairo. Similarly in 
Kenya 6 Niaeria the concentration of importers and users 
of CFCs is in Nairobi and Laaos respectively. However in 
Niaeria, the distribution network of the importers is 
quite spread out across the country, whereas in the other 
two countries it is limited to only few of the important 
cities/towns, where the manufacturers and/or servicin~ 

aaencies for CFC based equipment are operative. 

7.3 EQUIPMENT FOR RECOVERY AND RECYCLING OF CFCs 

Equipment for recovery and recyclina are available for 
different applications in various capacity models. These 
equipments have been in use in developed countries and the 
technoloay for the same is well established and brouaht to 
a level so that it can be easily adopted. 

Since the volumes of CFCs handled by typical individual 
enterprises in the project countries are very small, it is 
recommended that the low cost low capacity and portable 
models of the recovery and recyclina equipment would b~ 
most appropriate for early adoption in Eaypt, Y.enya and 
Niaeria. These equipment are versatile and can be used 
for recovery and recyclina of HCFC-22. Their utility will 
thus continue even after th9 CFCs are phased out 
completely. 
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Features inco~porated in the recovery and recyclina 
equipment are such that these can be easily operated and 
maintained by local technicians, after initial trainin& 
input of 1 to 2 weeks. The important operatina parameters 
for these equipments are as follows 

Recovery 
equipment 

Recyclina 
equipment 

Spares & consuma
bles (US $/Ka) 

Eneray consumption 
(per ka) 

0.31 

0.05 KUH 

0.41 

0.05 KUH 

7.4 TECHNICAL OPTIONS FOR COLLECTION/RECOVERY AND RECYCLING OF 
CFCs 

7.4.1 The recovery and recyclina of CFC-11, which is a liquid at 
room temperature and is used for larae commercial 
installations, has been an established practice. Hence 
the focus in this study was on recovery and recyclina of 
CFC 12. Thouah HCFC-22 is not covered under the project, 
it is of interest as similar equipment could be used, as 
for CFC 12, for recovery and recyclina. 

7.4.2 All the three project countries - Eaypt, Kenya and Niaeria 
which are sianatories to the Montreal Protocol have per 
capita CFC-consumption levels as aiven in Table 7.4 
below : 

TABLE - 7.4 - --
PER CAPITA CFC CONSUnPTION 

TOTAL CFC ESTinATED PER CAPITA 
CONSUnFTION POPULATION CFC CONS UM-
IN 1991 IN 1991 PT ION 

(MT) 
----------------------------------------------------------
EGYPT 1920.0 57 nn 

K£NYA 104.4 25 Hn 

NIGERIA 973.0 115 Hn 

These are far lower than the specified limit 
per capita, and put them in the -a~ ~ry of 
Countries". 
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Presently. CFC import2 in these countries are mainly from 
France. UK ana Germany. Even if these countries stop or 
curtail the production of CFCs in the next few years. the 
project countries viz. Eaypt. Kenya & Niaeria. will not 
have any problem, as these will still be available from 
other sources such as China. India, etc .• althouah prices 
of CFCs are likely ta rise world-wide due to the 
accelerated phasina out of CFCs in· developed countries. 

The project team, however, saw a considerable amount of 
enthusiasm in these countries to ~ounter the ozone 
depletion problem and to reduce the consumption/import of 
CFCs. Initiative taken by these countries to Fi&n the 
nontreal Protocol alonaside developed countries is 
indicative of the positive attitude of their aovernments 
to this issue. 

7.4.3 The priorities for introduction of recovery and recyclina 
equipment in the three countries are as follows based on 
the CFC ~onsumption pattern and assessment of recoverable 
quantities for each sub-sector. 

Country 
Egypt 

Kenya 

Niaeria 

Sub-Sector 
Domestic refriaeration & deep freezers 
nobile airconditionina 
Domestic refriaerators & deep freezers 
Commercial & Industrial refriaeration 
nobile airconditionina 
Domestic refriaerators & deep freezers 

7.4.4 Considerations for Adoption of Recovery & 
Equipment 

Recyclina 

Local manufacture/assembly of the recovery and recyclina 
equipment in the project countries is t9chnically feasible 
but not commercially viable due to low requirements. To 
make local manufacture/assembly in an African country 
viable, it would be necessary to club local requirements 
with the neiahbourina countries• requirements. Therefore 
three or fo~r projects can be considered for Africa as a 
whole. 

Hovever. the necessary technical skills and competence 
exists to operate and maintain the equipment. with 
necessary trainina inputs beina provided initially. 

7.4.5 Attainable Reduction in CFC Co~sumption 

Recovery and recyclina proarammes in each country will 
help reduce the CFC consumption substantially. The total 
cvnsumption of CFCs in each country includes substantial 
quantity used for flushina/cleanina and leak detection 
durina servicina and repair of the refriaeration and 
airconditionina equipment. This quantity is considered as 
technically possible to recover & recycle. 
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Further, in the cases of compreesor failure or leakaaes in 
the refriaerdtion system, soae quantity of the refriaerant 
remains in the system which can be recovered at the time 
of se~vicina/repair. 

The maximum reductions attainable, based on 1991 field 
survey data, are aiven in Table 7.5 below : 

TABLE~ 7.5 

nAXInun ATTAINABLE REDUCTION IN CFC CONSUMPTION 
BY RECOVERY ~ RECYCLING (1991 DATA) 

Eaypt 
Kenya 
Niaeria 

as % of recharain& 
demand 

58 
56 
36 

as % of total 
demand 

28 
26 
27 

Recovery of CFCs from related materials (Insulation Foam) 

The recovery of CFCs from insulation foam is loaistically 
and economically not feasible in the project countries, 
due to the wide dispersal of scrapped refriaeration 
equipment, and the hiahly capital intensive nature of 
requisite facilities. 

Safe Disposal of CFCs 

Disposal of CFCs is not a practical proposition for any of 
the project countries as the facilities for thermal 
incineration require very hieh capital investment (over 
US$ 40 million) and can be justified only if the quantity 
of CFCs to be destroyed is of the order of 15,000 MT per 
annum. Even then the cost of destruction is about US$ 
3000-3500 per nT of CFC makin& it economically unviable. 

7.5 ECONOMIC ANALYSIS 

7.5.1 The three types of practical ventures for recovery 
and/or recyclina of refriaerant aases in the 
Airconditionina and refriaeration sector for each country 
are 

a) Collection usina 
plastic baas 
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b) Recovery usina all sub-sectors 
portable equipment 

c) Recyclina usina - all sub-sectors 
portable equipment 
(vith additional 
recovery equipment) 

These ventures will be operated as an extension 
existina activities of industrial enterprises 
field. and hence must provide sufficient 
motivation to the promoters. 

of the 
in the 

economic 

7.5.2 The venture for collection usina plastic baas does not 
involve any capital investment, while the ventures of type 
(b) & (c) would require initial capital investment for 
suitable equipment. which is estimated at about US $ 1000 
and US $ 2400 respectively. This is based on the 
indicative prices of the specific models which are 
considered appropriate for adoption in the project 
countries. 

7.5.3 The viability analysis for each type of venture is done 
takina the followina aspects into account : 

a) Estimation of cost of the project, in local currency, 
and means of financina on the basis of current norms 
in each country. 

b) Computation of operatin~ revenues for each 
venture based on quantity of CFC processed 
price to be realised for the same. 

type of 
and the 

c) Asses9ment of operatina costs includina cost of raw 
materials, consumable & spares, power, labour, 
transportation. depreciation. intere~t aud other 
overheads. 

d) Projection of the level of activity/scale of 
operation for each type of venture in each country, 
upto the year 2010 (terminal year for CFC phaseout). 

e) Estimation of the total number of ventures in each 
country, or the basis of 

concentration and dispersion of sectors/sub
sectors to be addressed by each type of venturo. 

level of activity of a typical venture. 
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realistic proportion of the taraet population to 
be addressed. 

manpower availability. 

recoanition of the fact that the recoverable 
quantity would proaressively reduce due to 
phasina out o! CFC based equipment. 

7.5.4 The important findinas reaardina the viability of ventures 
are summarised at Table 7.6 below : 

TABLE - 7.6 ---
SUnnARY OF VENTURE VIABILITY ANALYSIS 

VENTr'RE TYPE 

- No. of ventu
res 

- Cost per ka 
Reco- of CFC reco-
very vered(US $) 
only 

I 

- Break-even 
volume 

IRR 

- on equity 

- on total 
capital 

Payback Period 

- on equity 

- on total 
capital 

1- No. of ventu-1 
I res I 

Recy- I I 
cl.in& 1- Cost per ka I 

I of CFC recy- I 
I cl ad (US $) I 

67 

EGYPT 

100 

0.92 

209 Ka 

67.a~. 

1 Year & 
Six months 

4 Years 

12 

4.10 

KENYA 

40 

1. 04 

145 Ka 

93.9% 

27.9~. 

1 Year 

4 Years 

5 

5.80 

NIGERIA 

150 

0.92 

205 Ka 

215.1% 

47.2% 

6 nonths 

2 Yea.rs 

10 

4. 4 7 



Table~ 7.6 (Contd.) 
----------------------------------------------------------
VENTURE TYPE EGYPT KENYA NIGERIA 
----------------------------------------------------------

- Break-even 
volume 

IRR 

- on equity 

- on total 
capital 

Payback period 

- on equity 

- on total 
capital 

1439 ICa 

197.2% 

78.9% 

1 YeaL· & 

2 nonths 

2 Years 

1013 Ka 1306 Ka 

179.9% 325.1% 

75.6% 97.7% 

8 nonthsl 6 nonths 
I 
I 

2 Years I 1 Year & 

I 6 rf.onths 
----------------------------------------------------------

7.5.5 Based on the venture level viability analysis, the net 
national economic benefit for each country, for adoptina a 
recovery and recyclina proaramme, has been worked out by 
takina into account the followina : 

Benefits: 

savinas in imports of refriaerants 
increase in employment 
increase in consumption and investment 
increase in aovernment revenues 

Costs: 

cost of equipment and consumables 
trainina and publicity costs 
increase in costs of overheads and maintenance of 
ventures 
duties and taxes foreaone by the aovernment 

The above costs and benefits have been assess~d till the 
year 2010 and net present value obtained by discountina at 
the rate of 2% for arrivina at the net national economic 
benefit for each country. 

68 



The Net National Economic Benefits to the project 
countries, based on the above analysis, works out to (-) 
US$ 5.95 million, (-) US$ 0.48 million and (-) US$ 0.97 
million respectively for Eaypt, Kenya and Niaeria. 

7.6 conPLIANCE UITH noNTREAL PROTOCOL 

In the context of compliance with the requirements of the 
nontreal Protocol, it is seen that in Eeypt and Niaeria 
the total demand exceeds the limit in the year 2007. 

However, 
i.e. in 
recovery 
protocol 

in the case of Kenya, this takes place earlier, 
the year 2005. Uith the implementation of 
and recyclina proarammes, the compliance with 

requirements can be achieved as follows : 

Eaypt 
Kenya 
Niaeria 

upto 2007 
upto 2007 
upto 2010 

In Eaypt 6 Kenya, the further reduction in CFC consumption 
required after 2007 to meet the protocol limits is of such 
an order that it can be met throuah CFC banks, or use of 
drop-in substitutes, which are expected to be available at 
that time. 

7.7 FRAnEUORK FOR InPLEnENTATION 

7.7.1 Presently, none of the three project countries have any 
leaislative reaulations reaardina collection/recovery and 
recycling of CFCs. Even reaardina usage, only Egypt has 
introduced in 1989, a Ministerial decree banning the use 
of CFCs for aerosols. 

7.7.2 In the context of the findinas of the study, it is felt 
desirable and necessary to introduce regulatory 
legislative measures reaarding various aspects of CFC 
consumption, viz sale, purchase and conservation, through 
recovery & recyclina. These leaislative and regulatory 
measures would be aimed at ach:evina the followina: 

a) identification of users of CFCs 

b) imposin~ an obliaation on sellers and users to report 
consumption or utilisation of CFCs 

c) establishina codes of practice for repair/servicina 
agencies 

d) accr~ditation of service mec~anics and aaoncies 
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e) ensurine proper disposal of equipment containine CFCs 

f) ensurine adoption of recovery and/or 
equipment 

recyclina 

7.7.3 Further. the analysis shows that recovery and recyclina in 
the project countries will be economically viable at the 
venture level. provided that the followina financial 
incentives are aiven. 

exemption of import duty on recovery and recyclina 
equipment 

subsidy on equipment cost (i 20% to 
upc~ individual country•s level of 
implement the proaramme) 

increase in import duty on CFCs 

50% dependina 
motivation to 

free supply of plastic baas to service aaencies for 
collection from domestic refriaerators and deep 
freezers 

fundina the cost of trainina pro~rammes on operation 
and m~intenance of recovery and recycling equipment 

fundina the public awareness c~mpaian. etc. 

7.7.4 In order to initiate and implement the above scheme, it is 
necessary to strengthen the institutional framework in 
each country. This vould involve creating a specific 
organisation (which could be under the aegis of the 
present environmental aaencies in each country) for 
overall coordination and monitoring, as well as creating 
proper awareness about the harmful effects of ozone layer 
depletion. The cost of the recovery and r~cycling 
programme, based on Net National Economic Benefit Analysis 
for each country, could be met from multilateral fund. 

7.8 COMPARISON OF COUNTRY CASE STUDIES & FORMULATION OF 
REGIONAL GUIDELINES 

The comparison of the country case studies brines out the 
following 

a) The present industrial infrastructure is poor and 
manufacture of CFC based equipment is dependent on 
import of components as well as CFCs. Hence the 
substitution with non-CFC based equipment in OEM 
would take place in line with the developed 
countries. 
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b) However, economic pressures would motivate extended 
use of existina CFC based equipment, resultina in 
continued requirement of CFCs for recharain£. 

c) In all cases, technical options identified 
similar. These are 

are 

Use of plastic baas for collection of CFCs from 
domestic refriaerators 

Recovery equipment for recoverina CFCs from car 
airconditioners and commercial refriaeration 
sys teas 

d) In all cases, recyclina would be ideally undertaken 
by the CFC suppliers as they have the necessary 
infrastructure for collecti=n, storaae and 
distribution. 

e) All countries would have to import the recovery and 
recyclina equipment, hence the project cost fo~ 

ventures is similar. 

f) Ue have found that recovery and recyclina ventures 
can be made viable by aivina adequate financial 
support and institutina an appropriate pricina 
mechanism for collected/recovered and recycled CFCs. 

&) In all countries, the pr~sent oraanisation under 
respective environmental aaencies requires to be 
strenathened for implementina and monitorina of the 
CFC recovery and recyclina proarammes. 

h) Exietina le£islative framowork in each of the 
countries is inadequate with respect to CFC 
~tilisation. This calls for necessary leaislation to 
be enacted to cover the followina 

Sales & purchase of CFCs 

Formulation and implementation of codas of 
practice in manufaciurin~ as well as servicina 

Collection/recovery of CFCs by service aaencies 
and purchase of the same for recyclina and sale 
by the sellina aaencies 

i) Need for emphasis on increasina public awareness to 
make the collection/recovery and recycli~a proarammes 
successful. 
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7.9 REGIONAL POLICY GUIDELINES FOR AFRICA AS~ UHOLE 

7.9.1 

The reaional auidel{nes for Africa as a whole have been 
formulated based on the above assessment. 

As African countries do not manufacture CFCs, the only 
technical option to reduce CFC consumption/emissions is 
throuah implementation of viable CFC collection/recovery 
and recyclina proarammes. 

The number of recovery and recyclina ventures and 
formulation of an overall National System will require a 
detailed audit of CFC consumption and a st~dy of 
manufacturina and servicina practices in each country. 

The audit data would need 
prioritisation of sub-sectors 
recovery and recycling programme. 

to be analysed for 
for implementina the 
This would be based on 

of CFC handled and 
well as servicing 

the assessment of the quantities 
aeoaraphical dispersion of users as 
aaencies. 

Some of the significant guidelines are 

Institutional 

Each country would require to have an organisation 
identified or created to implement the collection/ 
recovery and recycling programmes. This can be achieved 
by Institutional strengthening of any existing agency 
involved in environmental issues. 

7.9.2 Lesislative 

Enactment of suitable laws in respect of supply and usage 
of CFCs 

7.9.3 Market Measures 

Intervention to raise prices of virgin CFCs, curbina of 
imports throuah limited quota allocation, settina up 
central recyclina facilities, creation of public awareness 
etc. 

7.9.4 Financial Support 

Subsidies on capital investment for recovery and recycling 
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FIGURE :.. L!. 

REGIONAL POLICY ftAKING FRAttEUORK 

I CFC Nonu .u:i:vry I 
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- PROMOTION/ 
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I· - PROJECT 
APPRAISAL 

- EQUIPMENT 
SELECTION 

.....__ TECHNICAL 
ADVICE 

I I 

NATIONAL PROGRAftME 
FOR CFC RECOVERY & 

RECYCLING 

73 



projects, fundine of costs on trainina, waivine of import 
duty on equipment, subsidisina the cost of plastic baas 
etc. 

National Governments would, in turn, need support for 
fundina this proaramme from external sources, i.e. 
multilateral fund created by the international community. 

7.9.5 The proposed reaional policy makina framework is shown in 
Fiaure 7.1. 

7.10 REGIONAL DATA BANK 

7.10.1 A national data base would need to be created for 
country which would comprise of data on enterprises, 
sectors and sectors of industry usina CFCs. The data 
for each country can be intearated into a Reaional 
Bank, for which a detailed outline has been presented 
this report. 

each 
sub
bas e 
Data 

in 

7.10.2 The reaional data bank would be oraanised in four levels, 
as follows: 

Level 1 Enterprise level 

Level 2 Sub-sector level 

Level 3 Sector level 

Level 4 Country level 

This data bank will form the heart of a system at country 
level to formulate policies for phase out proarammes with 
projects for recovery and recycling. The pictorial 
presentation of such a system is aiven at Figure 7.2. 

7.10.3 The country level data would provide the inputs at the 
reaional level to facilitate comparative analysis of the 
CFC consumption and conservation under different policy 
reaimes. Fiaure 7.3 shows the scheme of such a reaional 
inf~rmation system. 
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FIWlE: 7.2 

SYSTElt FIW(i(IK AT CID4TR'r LB'El.. 
~ REGiaw.. PB..ICY ANALYSIS 

INMS 0 
I~TI!l4 114 ACTIVITY LBn., CFC Eh'TERPIUSES IN 
COOJIPTI!J4 tml!i, PRESOO COO. DIFFERENT SIJB-SECTORS 
PTI!l4, F\ITlRE REGUIReENTS ETC. 

~o-ACTlmS ttOU't. AGENCY I 

0 
EctNJtIC AND ~CTCWL DATA, POPU-
LATI!l4, GDP, CFC If!PIJlTS ETC. IN 

0 
FUNDING PROPOSftl...S Fell PROJECTS ENYIRtNENTAI.. ~o !mlERS ftINISTRY 

PROCESSING 0 
ClllATI~ BY CFC TYPE ------- ------

CF DATA ! BY PROW:T TYPE 
~W.YSIS BY SUB-SECTCll '-0 SEllYICING >- A<DCIES 

0 ESTIMTES If Atf«JAl.. Cf1611PTI!l4 

TREND IN llEl1AND 
0 Cll'IPUTER ISED I 
0 

RECHARGING REliUIRE1£HTS DATA BAN< GOVERtlENT 
ft!NISTRIES 

0 
RECOVERAilE QUANTITI£S If CFC's u LEGISLATIVE 

0 POTENTIAi.. MllBER If RECOVERY 
A."4D RECYCLING I.NITS t.EEDED 

:xJTPUTS/ D LIKELY~ OOT ------- ------ uFI~ 
C€CISIONS & SCENARIOS 

D 
REVIEW OF PRO~S FOR NEW PROJECTS ~TILATERAL AC£NCIES 
FOR RECOVERY & RECYCLING 'JENTURES 

q] 
D 

GWTAS F!E IMPORTS 

0 TAXES & SIJBSIDIES ;=[] 
0 

PRICING If CFC 

0 
INPUTS FOR LEGISlATIOO <=[] INDUSTRY 

0 
ASSESSPEHT If INMS F!E TRAINING -> ASSOC IATit145 
& TEClffICAI.. ASSISTANCE 

REVIEW/ 0 
REVIEW PROGRAM PERF!El'IANCE 

COORll. ACiAINST OBJECTIVES 

0 
UPDATE INMS 
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Flam:: 7.3 

SYSIDI lllTlDE AT REGUM. LOO. 

INPUTS 

EaJOtlC PMAIETERS, Fm.l.ATI[lf, , 
aufTRY lE\Q. a .. 

GDP, QllJITH RATE DATA BAN<S . 

a POPllATII* AND PR<llOCTI[lf IF f-.<·-Q EGUIPIENT USING CFC'S, GROITH ------>--- 1 

0 
CFC COOJIPTICW Fm El 
EGUIPIENT, RlR RECHARGING 

PIJ. IF RECMRY & RECHARGING ------- ------ , [] 0 INSTM.lATI[lfS, ACTIVITY LEVEL I I ' 

EXISTING PaICY f0:1IES, I I REGl(JR. 
0 QOOTAS, DUTIES, SUBSIDY CW 

EGUIPPOT, Ir.tREASED TAXES I I Oll[JlING ---<·-o 0 EXTERNAL RN>ING . I I COORE -:-- 3 

ANPJ..YSIS 
I I 

PU.TILATERAL ~IES 

REDUCTil!f IN CFC CDNSU'IPTICW 
I I , D 0 BY SUB-SECTCllS-TREND BY CIXMT~Y I I ' 

0 CFC QUANTITY RECOVERED & I I REGICJW. 
RECYCLED IN EACH CruITTY 

I I DATA BANC 
- AS l If COOSU'fPTICN - - - - - .... - ------ -{-[] 
- AS I If INVESTtEIT -:-- z 

OOTPIJT/DECISIOO 

0 ADVICE TO CIXMTRIES CW 
PCX..ICY PEmES 

a RECOMNDATIONS Fm 
RN>ING PRIIJUTIES 

a REVIEW IF REGICN'll. CFC 
COOAIPIOT OBJECTI't{S 
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7.11 SUftl'IARY 

The
1 

findinas of the study indicate that aiven adequate 
financial support from multilateral aaencies and with 
appropriate leaislation and institutional strenathenina 
for implementation, viable proaramaes for recovery and 
recyclina of refriaerant aases can be set up in Africa. 
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(UNEP - 1990) 

5. The coats to developina countries of enterina the 
nontreal ~rotocol. 
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16. Alternative to CFC infested polyurethane (PUF). 
(Glass Fiber nanufacturers Association, India. 1991). 

17. Refriaeration and Air-conditionina study and 
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26. 

(South Coast Air Quality ftanaaement Distt Board. 
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Refriaerants and their Substitutes Industry 
(Department of Scientific 6 lndusutrial Research, 
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LIST OF ORGANISATIONS/PERSONS CONTACTED 
DURING FIELD SURVEY 

!!. 
EGYPT 

SL. COftPANY 
NO. 

PERSONS 

I. CFC SUPPLY (InPORTERS) 

01. Freon ftisr 
12 De~la St 
nohandess, Cairo. 
(Aaent - Du Pont) 

02. nisr Enaineerina 
Centre for 
Consultation and 
Aaencies 
62 El Tahrir 
St. Dokki 
(Aaent : ATCHOEft) 

II. POLYOL SUPPLIERS 

03. DOU Export S.A. 
3 Abul feda St. 
Zamalek 

nr ftaadi A Attallah 
nanaaer 

Mr Sherif Uishahy 
Director 

nr Hussein Turman 

III. AEROSOLS MANUFACTURERS 

04. United Tradina 6 Dr nohamed Azouz 
Aaency Corporation Vice President for 
CA Member 0£ Technical Af £airs 
Beleidy Group 0£ 
Companies) Dr Said Mostafa 
45, Champalion Factories Manaaer 
Street, Cairo 
Factory : 10th of Ramadan City 

IV. FOAft nANUFACTURERS 

05. Taki-VITA £.A.E. 

06. 

Tenth of Ramadan 
Factories 
Industrial Area A. 

Eayptian Spone Co. 
cnisr foam) 
32 (K) nourad 
St. Guza Tackery 
6 October C.1ty. 

Enaa. Aly El. Boroloaay 
Director - Board nember 

Enaa. Ossama Sayed 
Sleid 
General Factories ftanaaer 



07. Advanced Chemical 
System (ADVECHEftS) 
6, Geziret 
El Arab St. 
nohandesene 
Factory : El Sad.at 
City. 
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Dr Sherif ft.El Gaboly 
ftanaaina Director 
Enaa. Saair Aref 
Plannina nanaaer 
Enaa. Abu Bakr El Sanady 
Production ftanaaer 

08. Refcat,24 Zayed St. Hr Adel Guindi 
Cairo General ftanaaer 

09. ICEBERG Enaa. Yassin Kamel 
General ftanaaer 

V. DOHESTIC REFRIGERATION (MANUFACTURER) 

10. 

11. 

12 . 

13. 

Delta Ind Co. 
(IDEAL) 
NasarCity 
Factory: Cairo 

Alaska (Off ice 
Set"vice Centre) 
Cairo Ismailia 
Desert Road 
P.0.8. 2468. HoE"E"ia 
Helipolis 
Factory : 10th 
6 Ramadan City. 

Industrial Co. fot" 
Industrialisation 
(Siltal) 
10th of .lamadan 
City (Al) 

Kit"iazi 
10th of Ramadan 
City 
82, P.O. Box 90 

Enaa. Badip El Din Affia 
Technical Director 
Enaa. Abdel Halim Al Hadidi 
Production nanaaer 

Haber Saad 
Hanaaina Dit"ectot" 

Enaa. Sadr. E. El. Bahaie 
General Hanaaer 

Raymond Stepho Kit"iazi 
nanaaina Dit"eCtOE" 
Kamal Uadie Da Uoud 
Production nanaaer 

VI. COMMERCIAL REFRIGERATION 

~ Stores/Ualk-in-Coolers 

14. The Eayptian Co. 
fot" Cold Storaae 
Industries S.Q.F.. 
32H nourad Str 
(10th JI) Giza 

DE" Alaeldin Gamel 
Arun 
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15. ftohamed Aly Bishara 
P.O. Box 2928,11361 
Heliopolis, Cairo. 

16. United Cold Stores nr ft ft ttovaty 
& Air Conditionina 
21 Goumboria St 
Cairo. 

VII. REFRIGERATED TRUCKS 

17. The Eayptian Co. Dr A Laddin Gammal 
for Cold Storaae A run 
Industries 
(ftisr Panal) 
32 H l'lourad Str. 
cnanufacturer of Trucks and Importer 
Units) 

18. Ref cat nr Adel Guindi 
24, Zayed St. General nanaaer 
Cairo. 

of Carrier 

19. lfisr Enaineerina 
and Tool.Co.(fticar) 
2, Champollion St. 
CAi.ro. 

Enaa. Mohey El Din Mohamed 
nanaaer 

20. Misr ttilk & Food 
Co. 
(User of 
Refriaerated Trucks) 
Elsawh Amenia 
Cairo. 

Enaa. Atel Hamouda 

VIII.UATER COOLERS 

21. Koldair Enaa. Aly Fahmy El-savh 
P.O.B. 431 Chairman 
Cairo Enaa. Sal ah Eldin 

Soli11an 
Head of A/c Sector 
Enaa. Sadek l'!. Bus hr a 
R&D General nan :.aer 

IX. UINDOU A SPLIT A/C PRODUCER~ 

22. Koldair Enaa. Aly Fahmy El. Saw ah 
P.O.B. 431 Chairman 
Cairo. 



23. Abac Carrier Ltd 
10th of Ramadan 
City 
Industrial Zone A2 
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ttr Ebrahim El Ziftawi 
Facotry nanaaer 

24. Power EAYPt (SAS) Dr tta~di ttokhfar Youssef 
112 El ttirahani St. 
Heliopolis 

25. ttisr Air Enee. Samy Shalaby 
Conditionina 
ttfa. Co. 
ten 28 Cairo 
Alexandria 
Desert Road. 

26. ttIRACO Service 
174 Sudan St. 
nohandessin 

Enaa. n.Labib Attiah 
General tta.naaer 
Service & Installation 
Enaa. Ahmed ttostafa 
Elhabal. 

X. CENTRAL A/C (IMPORTER) 

York. (Miraco) 
48. El Batal Ahmed 
Abdel Aziz St. 
Mohandaesin Giza 

Enea. Alaa Aly 
Head of Section 
Central Air 
Conditionina Deptt. 

28. Trane Mr Alan. U. Uolf 
1095 Comich El Nil 
Apt-1. Garden City 
Cairo. 

29. Carrier Air 
Conditionina 
Ean>t Ltd 
11. Dr Mohamed 
nandour St. 
Masr City. Cairo 

Mr Amin MonaY ~oh~mad 
Sales nanaaer 

Mr Na~y Beniameen 
Service Labor ttanaaer 
?'Jr Raouf Rizk 
Commercial Refriaeration 
nanaaer. 

XI. l'IOBILE !1! CONDITIONERS (SERVICE CENTRES) 

30. Peuaeof Center of 
Development and 
Commerce 
114 El-Khalia El 
Masry Street 
Ghamra. 

Mr ttohamed Salek 



31. Sobhi A Farid Co. 
29 Khaliq El Khor 
Str., Emad El Din 
Cairo. 

32. B n U 
Helioplis Service 
Centre 
Al Fotauh 
Automotive Co. 
Al Horia-Helioplis. 
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nr Sobhi A.Farid 

nohamed Emam 

33. nercedeze Benz Enaa. nohmed Embenur 
Service Centre 
Al Hcria -
Heliopolis 

34. nercedez~ Aaency Enaa. Said Kamal 
Khalig El Hasry St. 
Ghamra. 

XII. &OMESTIC REFRIGERATOR SERVICE CENTRES 

35. Kiriazi Service 
Centre 
Heliopotis, Cairo 

36. Ena~. Hoesen El Said 
Down Town, Cairo. 

Enaa. Naaii Naaib 
General 11anaaer 

37. Mr Sahaha, Down Town, Cairo. 

38. Ideal Service Centre 
El Din. Down Town, Cairo. 

39. nr Sammiat, 
Talat Harb Street, Cairo. 

40. Mr Padak, Down town, Cairo. 

XIII.GOVERNMENT DEPTTS. 

41. Mr Saler Hafa~ 
Chairman 
Eayptian Environmental A!!airs Aaency 

42. Dr Eid 
Under Secretary 
Eayptian Environmental A!!airs Aaency 

43. Mr Fauad M Meaahed 
Eayptian Environmental A!!airs Aaency 



XIV. UNDP.~ OTHERS 

44. Ms Nadia Makaram Ebeid 
Proaramme Officer 
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United Nations Development Proaramme 
Cairo. 

45. nr Tharvat Sabry,.UNDP, Cairo. 

46. Dr n Shiva nurti, UNDP, Cairo. 

47. Dr Sharma, UNDP, Cairo. 

48. Frank J Pinto 
Principol Techni~al Advisor 
(Environment and National 
RAsources nanaaement Group) 
UNDP, 1 United Nations Plaza 
Ne'"' York. 

49. nr Akbar H Usmani 
nanaaement Auditor 
UNDP, 1 United Nations Plaza 
Ne'"' York. 

50. nr Frederick Gazzoli 
nanaaement Auditor 
UNDP, 1 United Nations Plaza 
Ne"' York. 

51 Mr Husamuddin Ahmadzai 
Head of Section 
Naturvardsverket 
The National Environmental Protection Board 
S\Jeden. 

52. Enaa. Hatem H Ka.ram 
Chairman 
Karamco·Tradina Co. 
34, Talaat Harb St. 
APT. 13, Cairo. 

53. Enaa. Nalin K Bamzai 
Director 
Karamco Tradina Co. 
34, Talaat Harb St. 
APT. 13, Cairo. 



54. Dr Alaa Ezz 
TIPS 
34, Talaat Harb St. 
Suite 10 
Cairo, £aypt. 

55. ftr Soliman Hamdy Soliman 
General ftanaaer 
Eayptian German Air 
Treatment Co. - Eaat 
62, Lebanon Street 
Dokky, Cairo. 

56. nr s p nann 
First Secretary 
Embassy of India 
37, Talaat Harb St., Cairo. 
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EGYPT APPDIHI 2.2 

A. C!IFUTATilll All llEJllll) IF CFCs IN tel EaiIMNT PlllJOCTIOI - tel llEJllll) (fl91J 

:IMi. OOT llAST& lACTIR. lllIT : 19111) :COGJFT.lllf IF: 
Sl&-SECTilt TYPE IF : 11111 IF FACTII I MR& :CF tel EIUJP : CFC All I 

CFC :CIJl!ilJPTD :alQllPTUlf : ID 111111 
<IGJ m (fGJ (llJSJ nm 

:msnc llEFRICDArnw CFC - 12 0.20 fO 0.22 300000 66 
:• llIP FREEZOS CFC - 11 o.ao 10 o.aa 300000 2lr4 

:all&CUt.. 
I JllUTl.IJl. IEFIJCDATUJC 

-au STllES CFC - 12 It zo -9.6 t50 t.4 
CFC - 1t 149 20 t1a.a 150 26.1 

-llEFRlfDATED TIM:ICS CFC - 12 4.5 20 5.4 310 1.7 
CFC - 11 60 zo 72 310 22.3 

-01SR.AY CABIJETS CFC - 12 0.5 zo o.6 700 0.4 
CFC - 11 1.1 zo f.3 700 0.9 

-ilATER aD..ERS CFC - 12 0.6 15 0.7 aooo 5.5 
CFC - f1 

SUB TOTli. CFC - 12 9 
CFC - 11 50 

CMERClJl. AIRaJI> ITllJUNG CFC - 12 H, - - - -
: <COORIAKIL CHJU.ERSJ CFC - 11 500 fO 550 20 1f 

:all£ AIRC(Jl)lTJOOMi CFC - 12 1.0 20 1.2 10000 12 
lfCMSJ CFC - ff 

I 11£ A'8ta um CINiUIPTI~ fOlft IS TMEN AS 6 Kg Fiil 1-50 TR CAPICITY Afl) 26 Kg Fiil 50TR 'AIM CAPICITY 
11 TlERE WAS fCJ lt!POIT CF CFC-12 BASED CEHTRIAKIL CHIIlERS JN 1991 

(p .. , f ot 21 



8. CllAITATllJC Fii IEON6Dli IEWID II 1991 

!PllVJt
Tlllf 

: l'llJSI 

ClltilE!iSJl F4Il.LllE : l.EM& I 

CFC :ti) IF : 1 CF !8TY PE1:10r11..:11J CF I IF :aTY PER! TDTl1.. 
USED !CASES :""1.-: LIIT : UY !CASES !IQl\l-: LllT : llTY 

: (llJSJ !ATllJC : Its : um :CIOSI !ATilll : l9s : (llTJ 

MPOllll 2.2 COOi ••• 
(EfiYl'TJ 

1 CC' :llJ IF!llTY IU!TDTl1..!TDTl1.. : 
!PIF\1.-!CASES! llUT : ITY ! 
!ATllJC ! (llJSJ ! Its ! UITI ! OITI 

----------:--- --:--:---·---:--:--:--:- -:---:--:--·---·--:-: 
llllESTIC llEFJIICBATilll 

:MID llEP FREEZERS 
: 6686000.CFC-12!240000! 3.5 

:CFC-U: 
0.41 !91.4 :401000: 6 : G.41 :156.39 '! 0 0 0 0 !254.79' 

:ClllDC111.. .., 
: D8JSTl111.. llEfR lrDATilll 

-(fl_ 'I SilJIES 

-IEFRICDATED 11lUCXS 

-CISflAY CABU£TS 

-lllJER COlERS 

5000 !CFC-1Z: 200 
:ac-u: 

3000 :ac-12: 60 
:ac-m 

4000 :crc-12: 200 
!CfC-U: 

100000 :ac-12: 500 
!CfC-11! 

:anocUL A11CNIT11JCDli: IEG. :crc-12: 
:<COORIRKill. CHIUERSI 200 !CFC-U: 

!DILE AIRCat>ITlllUMi 
!lCMSI 

150200 !CFC-12! 1500 
!CFC-ff! 

4 13.Z :2.64 : 250 

z 9.9 :0.59 150 

f.2 !0.24 : 600 

0.5 1.2 0.6 : 2000 : 2 

2.2 3.3 ~30000 20 

13.2 3.3 90 :4500 0.6 Z.1 1.64 

9.9 1.41 100 !DIO 0.45 .1.35 3.42 

1.Z G.i'Z 0 0 0 0 0.96 

1.2 Z.4 0 0 0 0 3 

100 200 : 100 : 2fJ 20 

2.2 66 co 60000: o. tl : 1.a n. 1 

=============================zira:: 
I - il•ntity ol rtfri9rr•nt ptr unit for rtcllir9int including tht rrquirfefnt for flushin9 & lril detection (trhtrt '''' •"ilicibltl 
~ In 101 ol cues nilrogr11 is btin9 used lor flushing & ltil dtltclion purpous. 

C. SUllARY 

SUB-SECTIJI TYPE CF :e IEW4D : REOW!Glr«i TOTAL oewt> : 
CFC IEllND 

(lfT) um um 
-:------------------·------·-----:-----:--------: 

!lllJ£STIC REFRlr.ERAT.UW CFC - 12 66 255 321 
!AND l&P FJIEEZERS CFC - ff 264 U4 ·-----: 
!ClllDCIAL AND CFC - 12 9 16 Z5 
!IIOISTll Ill l£FR IOOIATIIJC CFC - ft 50 50 

!CfllOClll AlRCOIDITIIJClffi CFC - 12 
: !COOR lf\KA. OflWRS I CFC - 11 11 20 31 

.----: 
:QILE AIRaNllTllJCING CFC - 12 12 n 89 
:CCMSJ CFC - ff 

sssaa I lm:alSS:I - =:s:=:s a:= 



APP.ENDIX - 2. 3 

PROFILES OF ftAJOR INDIVIDUAL ENTERPRISES ENGAGED IN 
lftPORTING/ASSEftBLING/PRODUCING AIRCONDITIONING 

AND REFRIGERATION EQUIPaENT IN EGYPT 

1. NAnE & ADDRESS : 
.!\LASKA, P.O.B. 2468 RORRIA, HELIOPOLIS 
Factory : Cairo Ie•ailia Desert Road 

TYPE OF ENTERPRISE : 
Do•eatic Refriaeratora & Deep Freezer• ftanufacturer 

CONTACT PERSON 
ftr ftaher Saad, ftanaaina Director 

ACTIVITY : 
Domestic Refriaeratora and Deep Freezers : Company ~roduces a 
ranae· of domestic ~efriaerators (106, 203, 233 & 252 ltrs) 
and deep freezers (140, 180, 200, 340, 470 and 600 ltrs). 
Installed cap•city is 80,000 units per year and production 
was about 47,000 units in 1991. It is mainly producina deep 
freezers (about soi cf its production). Has technical tie-up 
with Lieber, Germany. 

CFC UTILISATION: 
Sub-sector 

- Domestic Refri
aeE"ators and 
Deep Freezers 

GENERAL : 

Unit Consumption 

CFC-11 CFC-12 
(Insulation) 

Ava.800 
Gma/Unit 

Ava.200 
Gms/Unit 
for deep 
freezer 

Utilisation QIT.l 
1991 

CFC-11 CFC-12 

Ne"' ~1.0 
Recharaina 

11. 0 
3.0 

The company was set up in 1978. Since then its production 
baa been increaaina steadily reachina a peak in 1987 which 
fell thereafter due to various economic reasons. At present 
company has about 13% market share with a turnover of about 
LE 25 ftn. It has only one service centre located at CairoA 

2. NAllE & ADDRESS : 
CARRIER AIR CONDITIONING EGYPT LTD, 11 DR ftOHAftED ftANDOUR ST. 
NASAR CITY, CAIRO 

TYPE OF ENTERPRISE 
Import and 
Syatem. 

Inatallation of Commercial Airconditionina 
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CONTACT PERSONS : 
ftr Aain ftonay ftohamed. Sales ftanaaer 
ftr Raouf Rizk. Commercial Refriaeration ftanaaer 

ACTIVITY 
Coamercial Airconditionin& Carrier Eaypt imports 
centrifuaal airc~nditionina systea. reciprocatina 
aircondition systea from its principal~ Carrier Corporation 
Syracause. Nev York and also·undertakes the installation and 
servicina contracts. Central airconditionina ayst•• are 
priaarily CFC-11 based vhereas reciprocatina system are HCFC-
22 based. Carrier accounts for 35-40l •arket share of 
central airconditionin& syatea.- Part of the syatea i•ported 
by Carrier are installed by one public sector company 
IColdair. 

CFC UTILISATION: 
Sub-sector 

Commecial air
·condi tionina 
(Centrifuaal) 

GENERAL : 

Unit Consumption 
Norm CICas) 

CFC-11 CFC-12 

Ava.500 
per unit 

Ava.500 
per unit 

Utilisation .Q!!l 
1991 

Nev 
Recharaina 

CFC-11 CFC-12 

2.5 
5.0 

Carrier has planned to import and supply the commercial 
refriaeration system required for cold stores from 1992 end. 
CFC-11 phased out proaramme of the company depends on its 
principals. 

3. NAnE & ADDRESS 
THE DELTA INDUSTRIAL COL (IDEAL). 18 EnAD EL DIN ST, CAIRO. 
Factory : Nasr City - Cairo. 

TYPE OF ENTERPRISE : 
Domestic Refriaerators 6 Deep Freezers nanufacturer 

CONTACT PERSONS : 
Enar Badr El din Altia, Technical Director 
Enar Abdel Halim Al Radidi, Production ftanaaer 

ACTIVITY : 
Domestic Refriaeratora and Deep Freezers : Ideal is one of 
the lara••t and oldest public sector company of Eaypt 
producina domeatic refriaerators in varioua size• with an 
inatalled capacity of 7,50,000 unita/annum. Due to entry of 
varioua nev companier producir.a refriaerator•, it• market 
share baa came do~n aubstantially but still haa maximum 
market share of about 45%, as its products are the cheapest 
in the market. Has a service centre at the plant and in 
varioua cities, but most of its product• are serviced in 
unoraaniaed sector. 



CFC UTILISATION: 
Sub-sector 

- Doaestic Refri
aeration Ir Deep 
Freezers 

GENERAL 

~ Consumption 
Nora 

CFC-11 CFC-12 
(Insulation) 
Ava.soa Ava.200 
Gas/Unit Gas/Unit 
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Utilisation .QIT.l 
1991 
CFC-11 CFC-12 

New 119 30 
Recbaraina N.A 

Ideal is already assessina the use of substitutes for CFCs 
and are also keen to install CFC recovery and recyclina 
equipment at their pla~at. 

It has also volunteered to undertake trial of new 
requirina 50~ less CFC, which has been developed 
Chemicals. 

polyol 
by Dow 

4. NAnE 6 ADDRESS 
ELECTRO-STAR FOR REFRIGERATION (ZANUSHI), 6 El SABAH STREET, 
GIZA 
FACTORY : 6 OCTOBER CITY 

TYPE OF ENTERPRISE : 
Domestic Refriaerators & Deep Freezers 

CONTACT PFRSON : 
Ena. Farouk Hosni, General nanaaer 

ACTIVITY : 
Domestic Refrlaerators and Deep Freezers : The company was 
established in 1986 for the production of domestic 
refriaerators and deep freezers, under licence from Zanussi, 
Italy with an installed capacity of 40,000 units/annum. It 
produces various sizes of refriaerators & the maximum 
production is of 9.5 cuft and 12 cuft size domestic 
refriaerators. 

CFC UTILISATION: 
Sub-sector 

- Domestic Refri
aerators • i>eep 
Freezers 

GENERAL 

Unit Consumption 

CFC-11 CFC-12 
(Insulation) 

Ava.800 Ava.200 
Gms/Unit Gms/Unit 

Utilisation .Q!ll 
1991 

CFC-11 CFC-12 

New 22 S.S 
RAr.hAreina 1-0 

The •ales of ita productA are throuah di•tributors/ 
authorised dealers. However after sales services is provided 
by the company throuah Its service centres. In the beainnina 
of '92,Zanussi,(Italy) ha• withdrawn ita licence. 
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5. NAii£ 6 ADDRESS : 
THE EGYPTIAN CO. FOR COL~ STORAGE INDUSTRIES S.A.E. (ftISR 
PANAL). 32 H. ftOURAD STR. (lOTH FT). GIZA. 

TYPE OF ENTERPRISE : 
Co .. ereial Refriaeration manufacturina 

CONTACT PERSON : 
Dr Alaeldin Ga•al Aurn 

ACTIVlTY : 
Comme~cial Refriaeration (ftobile Refriaerated Trucks The 
biaaest company. imports fabricate and install the mobile 
refriaeration systems (ftRS). Panels for insulation is 
produced by the company. ftRS are imported from Carrier 
France. Three size of trucks 1 TR. 8-10 TR. 30 TR are 
supplied by the company. The total production of R-12 based 
refriaerated trucks in 1991 waa 180 noa (1 TR). 60 Nos (8-10 
TR) and 25 Nos (30 TR) and cater to about 85-90% market 
demand. 

Company also fabricat~ cold stores usina the insulated panels 
prodeluced by the company whereas the refriaeration ays~em 

are imported. It fabricate about 25 cold stores per annum. 

CFC UTILISATION: 
Sub-sector Unit Consumption 

Norm 
CFC-11 

(Insulation) 

Utilisation (Kss) 
1991 

CFC-12 CFC-11 CFC-12 

- Commercial refri- Ava.640 am 
aeration (ftobile per sq.mtr 
Refriaeration) 
and Cold Stores 

G~NERAL : 

lTR 
8-10 
TR 
JOTR 
Cold 
St o
res 

3 New 
6-7 Rechat"aina 

10 
6 Kil./ 
unit 

14.0 2.0 
3.0 

Company has well trained and experienced personnel who are 
actively workina on substitutina CFC-12 with HCFC-22. 
However they are more dependent on their principals 
·carrier•. It is expected that by "92 end they would start 
supplyina the HCFC-22 baaed units. 

6. NAftE & ADDRESS : 
INTERNATIONAL conPANY FOR REFRIGERATION AND 
(!BERNA), 20A GAUAD ROSNI ST., CAIRO 
Factory : Kn 28 CAIRO/ALEX DESERT ROAD 

TYPE Of ENTERPRISE : 
Domestic Refriaerator & Deep Freezer nanulacturer 

APPLIANCES 
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CONTACT PERSON : 
nr ftahfouz Nabih Youdsff, Chairaan 

ACTIVITY : 
Doaestic Refriaerators and Deep Freezers :One of the leading 
aan-ufacturers of doaestic refriaerators and deep freezers. 
Has set up the plant with the installed capacity of 45000 
Refriaerators and 15,000 Deep freezers. Has technical tie-up 
with IBERNA, Italy. . 

CFC UTILISATION: 
Sub-sector Unit Consumption 

Norm 
Utilisation i!IT.l 

1991 
CFC-11 CFC-12 CFC-11 CFC-12 

- Domestic refri
aerators a. deep 
freezers 

GENERAL 

(Insulation) 

Ava.800 
Gms/Unit 

Ava.200 
Gas/Unit 

New 14 
Recharaina 

3.5 
1.0 

Company has no compressor manufacturing and repairing 
facility and so it has to depend on imports to meet its new 
and replacment demand. 

7. NAnE & ADDRESS 
ISLAnIC CO FOR INDUSTRIALISATION (SILTAL), 
20 A nANSHIET EL BAKRY ST., P.O. BOX 5983 HELIOPOLIS, 
FACTORY : lOTH RAnADAN CITY (A-1) 

TYPE OF ENTERISE : 
Domestic Refroaerators a. Deep Freezers nanufacturer 

CONTACT PERSON 
Enar Badr E El Bahaie, General nanaaer 

ACTIVITY : 
Domestic Refriaerators and Deep Freezers : One of the Faisal 
Islamic Eayptian Bank Co., it was established in 1984 for the 
production of domestic refriaerators and ·chest freezers. 
Produces six models of refriaerators varyina from 130 ltres 
to 430 iitres capacity and two models of chest-freezers of 
130 a. 180 litres capacity. The production of chest-freezer 
was started in 1990-91. The installed capacity of the plant 
is 32,000 nos/annum and the production in 1991 was about 
24,000 refriaerators and 4,000 chest freezers. 



CFC UTILISATION: 
Sub-sector 

- Doaestic Refri
aera.tors • Deep 
Freezers 

Unit Consumption 
Norm 

CFC-11 CFC-12 
(Insulation) 

Ava.800 Ava.200 
Gas/Unit Gas/Unit 

APPENDIX :.. 2.3 (Contd) 

Utilisation .Q!!.2 
1991 

CFC-11 CFC-12 

Ne"' 2 4 
Recharaina 

6.0 
2.0 

GENERAL 
The coapa~y has appointed aany distributers in different 
cities. The after-sales-service back-up is provided by its 
three service centres located at Cairo, Alexandria, and upper 
Eaypt (Asyut) which are equipped with required servicina 
equipments supported by small aovina service trucks. 

The company plnns to double its production capacity in near 
future dependina upon market need. The company also propose 
to switch over tc CFC-134a base compressors once it is ~asily 
available from compressor suppliers. 

8. NAnE & ADDRESS 
KIRIAZI REFRIGERATORS MANUFACTURING CO., lOTH Of RAnADAN 
CITY, AREA 82, P.O. BOX 90, EGYPT 

TYPE OF ENTERPRISE : 
Domestic Refriaerators & Deep freezers nanuf acturer 

CONTACT PERSONS : 
Mr Raymond Stepho Kiriazi, Manaaina Director 
Mr Kamal Uadie Da"'oud, Production Manaaer 

ACTIVITY 
Domestic Refriaerators and Deep freezers : Kiriazi Company 
"'as started in 1985 with the techni:al assistance from 
Zerowatt, Italy. Uithin short span of time (6th year of 
operation) it has established its name in the market and at 
present, is considered one of the leadina manufacturers of 
household refriaerators and deep freezers in Eaypt. The 
company producers 3 models each of domestic refriaerators and 
chest freezers in the sizes of 220, 330 • 440 litres and 140, 
180 & 220 litres respectively. Out of its total production 
75% is of domestic refriaerators and 25% of deep freezers. 

CFC UTILISATION: 
Sub-sector ~ Consumption 

- Domestic 
aerators 
freezers 

CFC-11 
(Insulation) 

Refri- Ava.BOO 
& Deep Gas/Unit 

CFC-12 

Ava.210 
Gms/Unit 

Utilisa~ion (nT)• 
ill.1 

N.,w 
R•·~ha1·aina 

CFC-11 CFC-12 

44 

• includina vastaae 
••u•ina Nitroaen for flushina and cleanina purpo••• 
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GENERAL : 
The company has appointed one d:stributor !or coordinating 
the total sales. However after-sales-service ls provided by 
Kiriazi service centre located at Cairo which takes care 0£ 
the servicing need nf whnlA nf ~eypt with the hAlp of 15 well 
equipped mobile trucks. 

It plans to installed a compressor repairina centre and CFC-
12 recovery & recyclina system. This system is proposed to 
be installed with the assistance of the Eayptian Government 
for demonstration purposes. It also plans to start usina CFC-
134a based compressors instead of CFC-12 dependina on its 
availability. 

9. NAnE & ADDRESS 
KOLDAIR, P.O. BOX 431, CAI~O 

TYPE OF ENTERPRISE : 
Commercial Refriaeration Equipment nanufacturer & contractor 
for commercial refriaeration and airconditionina equipment. 

CONTACT PERSONS : 
Ena. Aly Fahmy EL-Sawah, Chairman 
Ena. Salah Eldin Soliman, Head of A/c Sector 

ACTIVITY : 
Commercial refrigeration and airconditionins : Koldair is one 
of the biaaest public sector company producina varied range 
of Commercial refrigeration and domestic/industrial air 
conditionina equipments. The CFC-12 based equipments 
produced by the company mainly includes Uater Cooler (17 GPH 
Capacity, Annual Production, 6000 Nos a~d 9 GPH Capacity, 
annual production 2000 nos) and display Cabinet (11 cu.ft, 
annual production 200 nos and 22 cu.ft. annual production 100 
nos). These products are manufactured completely based on 
desian and know-how developed by the company. 

In addition to above manu!acturina activity, 'Koldair' 
Undertakes re!riaeration/airconditionina contracting work. 
Services offered included des Ian, installation and 
maintenance of commercial airconditioners/refriaeration 
systems. The commercial aircondltionina system (centrifuaal) 
is mainly procured from Carrier, USA. 
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CFC UTILISATION: 
Sub-sector Unit Consumption Utilisation QIT.l. 

1991 
CFC-11 CFC-12 CFC-11 CF.C-12 

- Commercial and 
Industrial 
Refriaeration 
and aircondi
tionina 

GENERAL : 

Ava.500 
Ka/unit 

Display Ava.SOD 
Cabinet ams 
Uater. 

Nev 2. 5 
Recharaina2.5 

Coolers 
-17GPH 
- 9GPH 

610 ams/unit 
450 ama,.lnit 

s.snT 
O.SllT 

Koldair is assessina the Technical, Commercial and Economic 
feasibility of new substitute as HCFC-22 or CFC-134a for 
products usisna CFC-12 with necessary testing procedures, 
plus maintenance problems for both units usina CFC-12 or CFC-
11 to use recyclina processes for such products in service 
nov. It will be producina 17 GPH Uater Cooler usina RCFC-2Z 
by 1993. 

10. NAnE & ADDRESS 
nISR AIR CONDITIONING nFG co .. S.A.E.(nIRACO) 
48 EL BATAL AHnED ABDEL AZIZ ST. noHANDESSIN, GIZA. 

TYPE OF ENTERPRISE : 
Import,nanufacture and Contractor of Domestic and Commercial 
airconditioning equipment. 

CONTACT PERSONS 
Ena. Samy Shalaby, General nanaaer-Production 
Ena n Labib Attiah, General ttanaaer Se~vice & Installation 
Ena. Alaa Aly, Head of Section Central Air-conditionina Dept. 

ACTIVITY : 
Commercial Airconditionins niraco's activity presently 
includes, manufacturina, sales, maintenace and service of all 
types of airconditionina equipments. It is one of the laraest 
domestic airconditjoner manufacturer and supplier of central 
airconditionina plant. niraco has about 30% market share of 
window airconditioners, 70% of split airconditioners and 
about 40% of central airconditionina. It has technical tie
up with York, USA from whom ttiraco imports Centrifuaal 
Chillers, Reciprocatina Chillers and speciali•ed 
airconditionina and refrig9r~tion equipments. Except 
Centrifuaal Chillers company's products are HCFC-22 based. 



CFC UTILISATION: 
Sub-sector 

Commercial air
condi tionina 
(Central air
condi tionina) 

GENERAL 

Unit Consumption 
Norm (Kss) 

CFC-11 CFC-12 

Ava.500 
per unit 

AP.PENDIX =. 2. 3 • (Contd) 

Utilisation QITl. 
1991 

CFC-11 CFC-12 

New 4.5 
Recharaina 11.0 

niraco employs about 735 personnel out of which 115 are 
enaaaed in contractina and 263 in Sales & Service. nicaro has 
set up one well equipped sales & service centre at Giza which 
cater to total servicina need of its equipment all over 
country. In ·case of central airconditionina compan¥ 
undertakes servicina contract of the equipment of other make, 
also. 

11. NAnE & ADDRESS : 
nISR ENGINEERING CENTRE FOR CONSULTATION AND AGENCIES 
62 £1 TAHRIR ST~ DOKKI, GIZA 

TYPE OF ENTERPRISE : 
Importer of Mobile Aircondition1n~ Systems and Refri~erant 

Gases. 

CONTACT PERSON : 
nr Sherif Uishahy 

ACTIVITY : 
Commercial Airconditionina It imports, assembles and 
service Mobile air-conditioners. About 3000 nobile 
conditioners are imported by the company in 1991 which 
accounts for about 1/3 of total mobile airconditonina demand 
of the country. The nobile airconditioners are imported 
from various European Conpanies. 

In addition to the imports of Mobile airconditioners, it is 
on~ of the major importer of refriaerant aaaes representina 
ATOCHEn in Eaypt. 

CE'C UTILISATION: 
Sub-sector 

11obile air
conditioners 

Y.n.!.!. Consumption Utilisation !1!ll 
1991) 

CFC-11 
~ 

CFC-11 CFC-12 CFC-12 

Ava. l Ka/ New Nil 2.0 
3.0 Car Recharaina 
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GENF.RAL : 
The head of the company is avare of CFCs negative impact but 
for phasina out more dependent on market forces. As no 
phased out proaramme been made by the company. 

12. NAnE & ADDRESS : 
ttISR ENGINEERING AND TOOLS (ttICAR), 2 CHAttPOLLION ST., CAIRO 

TYPE OF ENTERPRISE : 
Commercial Refriaerators 
assemblina. 

CONTACT PERSON 

(?fobile 

Ena. ?fohey El Din nohamed, ?fanaaer 

ACTIVITY :. 

Refriaerated Trucks) 

Commercial Refriaeratlon (?fobile Refrigerated Trucks) A 
public sector company enaaaed in production of a vide ranae 
of products, mainly producina trailer, semi trailers chassis, 
Oil & Uater trucks etc. ?fobile refriaerated trucks are beine 
assembled by procurina insulated panels from Refcat, Cairo 
and refriaeration systems from Carrier and Thermoking. 
Company produces about 75 mobile refriaerated trucks per 
annum of 7 & 20 TR. 

CFC UTILISATION: 
Sub-sector Unit Consumption 

Norm 
Utilisation il1Il. 

1991 
CFC-11 CFC-12 CFC-11 CFC-12 

- Commercial and 
Industrial 
Refriaeration 

7TR - 5Ka Nev Nil 0.5 

-
per unit Recharaina 
20TR-10.6 
Ka/unit 

GENERAL : 
MRT not beina the main stream product, company is more 
depenaed on supplier of refriaeration system as far as phase 
out of CFC-12 is concerned. Company is also planning to 
start producina airconditioned mini buses. 

13. NAnE & ADDRESS : 
REFCAT 24 ZAYED ST., ABBASSIA, ~AiKU 

TYPE OF ENTERPRISE : 
Manufacturer of Cnmmercial and Industrial Refriaeration 

Equipment 



APPENDIX - 2. 3 (Contd) 

CONTACT PERSON : 
ftr Adel, Guindi, General, nanaaer 

ACTIVITY 
Commercial Refrlaeration : It mainly produces the panels for 
Display Cabinet, Cold Rooms and refriaerated trucks. 
Refrigeration systev are imported and assembled by the 
company. The displ~y cabinet are produced from 21 cu.ft to 
60 cu.ft size (about 250 nos/annum), cold rooms (3 cu.mt to 
20,000 cu.mt) (150 nos/annum of 3 cu.mt size) and 
refriaerated trucks 1 tonne to 4 tonne size (20 nos/annum). 

CFC UTILISATION: 
Sub-sect·">r Unit Consumption 

Norm CKas) 
Utilisation CKas) 

1991 
CFC-11 CFC-12 CFC-11 CFC-12 

- Commercial 
Refr-iaer-ation 

GENERAL 

(Insulation) 
Ava.640 Display 
ams per Cabinet 
sq.mtr. Cold 

Ava.500 New 16.0 
ams/unit Recha- -
Ava.6 ka/ r-a.ina 

Stor-es unit 
Refr-ia- Ava.3 ka/ 
er-ated unit 
trucks 

1. 2 
1.0 

Company provides after-sales service throuah trainee service 
per-sonnel. 

14 . NArtE & ADDRESS 
TRANE, 1095, CORNICH El NIL APT.1, GARDEN CITY, CAIRO 

TYPE OF ENTERPRISE : 
Import and Installation of Commercial Airconditionina System. 

CONTACT PERSON : 
Alan U. Uolf, Service Supervisor 

ACTIVITY : 
·commercial Airr.nndi~innine Trane is one of the major 
importer- of commercial a.irconditionina systems (central 
airconditionina) in Eaypt. The system supplied by Trane are 
CFC-11 and CFC-12 based but primarily it is CFC-11 based 
system. The CFC-12 system are .imported on specific demand of 
the user. In the past it has also impor-ted CFC-113 based 
chillers vhich are not beina imported now. Trane accounts 
for about 15% market share and supplies 3-4 system per year. 



c~c UTILISATION: 
Sub-sector 

Cooaaercial air
condi tioners 
(Centrifuaal) 

GENERAL : 

Unit Consumption 
Norm CKas) 

CFC-11 CFC-12 

Ava.SOOa• Ava.SOOa• 
p~r unit per unit 

APPENDIX - 2. 3 (Contd) 

Utilisation CK&s) 
!!!!. 

cFc-11 crc-12 

Nev 
Recharain& 
(Toppin& up) 

1.5 
2.5 0.4 

Trane Eaypt beina a subsidiary of Trane International. phase 
out proaramme of the company vill be as per the direction of 
parent company vhich is in the process of developina CFC-11 
substitute baaed chillers. All servicin& and installation 
activity of the company are coordinated from Cairo only. 
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ftETHODOLOGY FOR PROJECTING D£nAND OF A!R 
CONDITIONING ~ REFRIGERATION EOUIPnEiif"" 

I. For the purpose of projectina deaand, the airconditionina 
and refriaeration equipment h~ve been classified into two 
broad cateaoriea, defined as follows : 

Conauaer Products : Those controlled by consuaer 
driven markets. In.case of products under the study, 
these would be include a doaeatic refriaerators & 
deep freezers and car-airconditioners. 

Industrial Products : Those controlled by 4rowth in 
end use industries/sectors; these would include 

* Commercial & industri~l refriaeration (cold 
rooms, refriaerated trucks, induatrlai chillers 
etc) 

* Commercial airconditionina (chillers) 

CONSUft£R PRODUCTS 

The type of consumer products beina considered by us can 
be classified more specifically as "consumer durables" 
since these products have a lona life (equal to or areater 
than 10 years). Since the bulk of the demand is for 
domestic household use, the household can be identified as 
the idependent entity vhich influences demand. The demand 
for household aoods of a durable nature can often be 
predicted by adoptina a a-shape penetration curve, as 
shovn belov 

% of house- 100 -
holdP penetra-
ted (population 90 -
of products 
under conai- 80 -
deration/no.of 
households 70 -
in taraet 
~arket aeaaent) 60 -

50 -

40 -

30 -

20 -

10 -

0 -

< 

~ ) 

Period 
Period of 
of in- Grovth 
tr~duc-

ti on 

< 
> Peri~d 

of Sa-
tura-
ti on 

> 

<-> 
Period 
of na
turi ty 

Tl•• (nuaber of year•) 
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The likely penetration in the future has been modelled by 
us usin& the S-shaped curve on the basis of two forecasts 
of arowth - hi&h and low. The methods considered by us to 
forecast arowth were · 

ttultiple rearession analysis; this consists of the 
followina steps : 

* 

* 

* 

identification of factors likely to influence 
demand such as real per capita income of 
different consumer classes, real private final 
consumption expenditure of different consumer 
classes, price trend of products under 
consideration etc. 

establishin& statistical co-relation of above 
factor~ (independent variables) with past trend 
in demand of products under consideration 
(dependent variable) 

projection of future values for independent 
variable(s) and, cons~quently for, dependent 
variable viz demand of products under 
consideration. 

Th~ desired data on independent variables (such as 
class wise real per capita income) was not availabl~ 
separately for each country. Also, the past trend in 
demand of dependent variable (viz product under 
consideration) was availabl~ only for a limited 
number of years. Therefore, no meanin~ful 
statistical rearession analysis coulJ be obtaineJ for 
any country. 

Judaements based on estimates aiven by manufacturers, 
industry experts and industry associations in 
respective countries. These estimates aiven by 
manufacturers, industry experts and associations were 
based on the experience/judaement of these aaencies/ 
individuals reaardina : 

* 

* 

factors incluencina demand and 
aovernina arowth 

supply constraints operatina in 
such as hiah cost of imported 
infrastructure constraints. 

expectations 

the industry 
components and 

In the absence of statistical analysis of past 
theae eetimates were used for estimatina 
demand for each country. 

data, 
future 
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Forecast of demand arrived at from judaement of 
manufacturers and industry experts was then used to 
compute population of the products under 
consideration based on their life expectancy. The 
product population estimates were used to aenerate 
alternative penetration curves. The curve which had a 
reasonable continuity with past trends, as well as 
was in line with aeneral expectation of experts, was 
selected to make the final forecast on projected 
demand. The representative curve for Eaypt is 
enclosed as Appendix 2.4 (A). This curve shows 
deviations !rom the ·s• curve model due to the fact 
that normative estimates of arowth have been taken. 
This curve is used only as a counter-check. 

INDUSTRIAL PRODUCTS 

The arowth of these products can normally be linked to the 
arowth of end use industries/sectors in which these 
products are beina used after takina into account the 
followina factors : 

Relative penetration/share of usaae of· product in 
different end-use industries/sectors. 

Presence/absence of any "substitution effects" viz 
impact on demand due to substitution by/of 
alternative products. 

The level of data available on end-use distribution was 
not sufficient in any of the project countries to do a 
detailed end-use wise analysis of future demand. 
Therefore, estimation of future d~mand, has been based 
laraely on discussions with manufacturers and industry 
experts, also by takina into account qualitatively the 
likely impact of above mentioned factor~. 

II. Basis used for demand projections for equipment as well as 
refriaerants, are as follows : 

1. Demand for equipment has been taken as equivalent to 
production • imports, and computed for each year on 
the basis of an annual arowth rate. 

2. Two arowth rates have been taken for projectionof 
"Hiah' & "Low' demands. These arowth rates are based 
on the estimates aiven by the industry/aasociations 
and/or Government bodies. Hiaher rates are mainly 
indicated by industry. Keepina in view that industry 
estimates are normally hi&her than practically and 
economically achievable, the lower arowth rates have 
been taken as half of hiaher rates. 
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The Phase out (of CFC based equipment) has 
indicated as a proportion (% a&e) of deaand which 
expected to be replaced by equipment based on 
substitutes· for the respective years. 

been 
is 

CFC 

4. The population of the equipment has been estimated 
for 

a) Total population coaprisina of equipment based 
on both CFCs as well as substitutes. 

b) Population of only CFC based equipment 

5. The population estimate& have been carried at on the 
basis of aae of the industry and life of expectancy 
of the equipment. and after adjustina for number of 
equipment expected to be scrapped. 

6. The demand for CFCs has been cate&orised as follows : 

a) 

b) 

Refrieerant 

Foam in& 
A&ency 

i) Nev Demand for oriainal 
equipment manufactured/ 
assembled/imported. 

ii) Rechar&in& demand for the 
arisin& from servicin& of the 
existin& population 

Nev Demand for ori&inal equipment 
manufa~tured/imported 

7. The ratio of new CFC demand to equipment d~mand (CFC 
based) in 1991 has been used for computa,ion of n~w 
CFC demand for future years. 

8. 

9. 

Similarly. the ratio 
equipment population 
used for computation 
future years. 

of recharain~ CFC 
(CFC based) in 1991 
of recharain& CFC 

demand to 
has been 

demand in 

1.he computation of recoverable 
refriaerant CFCs comprises of -

quantities of 

a) Recovery durin& servicin& of existin& population 
which is based on the ratio of recoverable 
quantity in 1991 to recharaina demand in 1991. 
The norms for recoverable quantities for each 
sub-sector in 1991 are &iven in Chapter - V. 

b) Recovery from CFC based equipment which is 
scrapped each year. 
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Cll&IPTUll NTTE81 RI CFCs JI AIIClll>JTlllWli APPF.NOIX - 2.5. 
& IEFllfDATDll SEt11I 11 EfiYPT 

t991 1993 1995 19116 1W1 1999 am 2007 2010 

A. IDEST!C IDllfDAnllS 
• EPFllE4JtS 

1. Tit.I 4MIM 11 rll. f'OOCU t Hifll 300 363 439 413 531 643 1139 1371 1135 
u. :IJO 331 365 311 4C2 443 594 655 151 

2. ,.,.1.ti .. l1r '''· ('000) I Hifll 6686 7295 8032 8401 aaao 96"1 1343Z 15191 11739 
u. 6686 7241 7151 1127 1717 1932 10374 19780 11477 

3. l\nt-11t II CFC12 ust4 0 0 20 60 100 100 100 100 100 
,.ai,..tfl) 

4. llMtr 11 CfC1Z rtl. ('000) Hifll :IJO 363 ~1 19'J 0 0 0 0 0 
u. :IJO 331 Z9'l 153 0 0 0 0 0 

5. Pt,.l•ti .. If CFC1Z rel. f'OOO) Hifll 6686 7295 79M E 7191 756t 5&11 4964 3494 
u. 6616 7241 1115 7124 711#2 7362 56.19 4765 3295 

6. l!Mtr If .,,t ref. ('000) Hitfl 90 t10 135 t50 tlO Z60 539 610 246 
u. 90 110 135 t50 tlO Z60 539 610 246 

7. •· 11 ref. reint.118 f '000) Hifll 54 66 It 90 108 156 3ZJ 366 141 
a 60% If .. rll. u. - 54 66 11 90 108 156 3ZJ 366 141 

I. •· 11 scr.,,,. nl. ( '000) Hip 36 44 54 U4 t32 176 317 4n 422 

a 40Z it ..n '''· u. 36 44 54 114 t32 176 317 41.J 422 
9. ~ '" CFCt2 nm 

-IEDteiM Hip 66.0 79.9 n.3 42.5 o.o o.o o.o 0.0 o.o 
Lii 66.0 72.1 64.2 ll.7 o.o 0.0 o.o 0.0 o.o 

- ltdu9i19 De.- Hi9ll 255.0 271.2 303.0 306.0 301.0 2'11.4 222.6 119.3 133.3 
Lii 255.0 276.4 296.9 291.4 293.4 280.a 215.0 11t.7 125.7 

- Tit.I Dtua4 Hi9ll 321.0 353.1 380.3 341.5 301.0 za&.4 222.6 119.3 133.3 
u. 321.0 349.2 361.1 332.1 293.4 280.a 215.0 111.7 125.7 

10. Deuld for CFC11 Uer iawl•tiu> UIT) 
- IE Dnind Hi9ll 264.0 319.4 309.2 170.1 o.o 0.0 0.0 0.0 0.0 

I.aw 264.0 291.1 256.7 134.a o.o 0.0 o.o 0.0 o.o 
- Rtc~r9i119 Dte.aad High o.o 0.0 o.o o.o o.o 0.0 0.0 0.0 o.o 

ln o.o 0.0 o.o 0.0 o.o 0.0 o.o 0.0 0.0 
- Tolil DtlNnd High Z64.0 319.4 309.2 1i0.1 o.o o.o o.o 0.0 ~-0 

u. Z64.0 291.1 256.7 134.1 o.o 0.0 o.o 0.0 o.o 
u. Tot•I ere 1>nanc1 om Higll 585.0 6n.5 619.5 511.6 301.0 ZM.4 222.6 119.3 133.3 

law 585.0 &40.2 611.a 466.9 293.4 zao.a 215.0 111.7 125.7 
12. ltc1vtriblt CFC-12 (lfT) High 166.2 112.2 191.5 201.7 191.1 191.5 152.1 132.9 95.3 

l .. 166.2 111.0 194.6 196.a 193.1 1'6.5 147.9 1Z1.9 90.3 
12. CfC-12 rtcovtriblt fr .. f Hip 0.7 0.9 1. 1 2.3 2.6 3.5 7.7 9.5 1.4 

scr•ppt4 ur ACs om I.aw 0.7 0.9 1.1 2.3 2.6 3.5 7.7 9.5 1.4 
13. Tit.I CFC-12 rtcovtriblt f"1) High 166.9 113.1 '99.6 204.0 201.4 195.0 160.6 142.3 103.7 

I.aw 166.9 111.9 "5.7 199.0 196.5 190.0 155.6 137.4 91.a 

MllH: 

I ,, .. ,,. ,.,, lor rtfrittr•hrs dtUld t.kH •S 10% per - .. •ip HliUlt .. 5% ptr ..... ID 1 .. Hhult Ns8 
oa industry estiutts .-d ptnttr•tio~ ltvtls 

I Initi•I lift of rtfrittr•tors liken •s 20 yt•rs ind lift 1f reinst.118 refrittr•t1rs &.kt• •1 5 yt•rs 
f Rtcovtry lrl8 scr.,llfd •iP91nt i 10% Of tit.I iniliil ~r9t. 

!'ta :1 IJ 5 
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1991 199'J 1995 1996 1W7 1999 zoos 2007 2010 

B. COIEICill. IEFRIGERATI.llt 

I. au STlllES 

1. Ttlil .__. ti 11its 150 165 112 196 211 243 334 354 317 
- 6rwU rill ti .... (%) I 5.0 5.0 7.5 7.5 7.5 5.0 3.0 3.0 

2. PtflliliH ftr •ils 5000 5Ce3 5077 5120 5177 5335 6103 6G 6964 
3. Pllist-t1t 1f CR12 .. ,,. •ir 0 40 60 75 90 100 100 100 100 
.. tm 

4 • ._.,,el CR12 nits 150 99 73 49 21 0 0 0 0 
5. Ptfll•ti11 tf CR12 nits 5000 4957 4821 4725 4604 4332 3609 :rm DI 
6 • ...,, 11 scr.,,,. CR12 nils I t46 150 147 t45 t42 t34 112 105 96 
7. DaiM fer CR12 <lln -CE.._. t.4 0.9 0.6 0.4 0.2 0.0 0.0 0.0 o.o -··~·i.. Dam 

a.6 1.6 1.3 a.2 a.o 7.5 6.2 5.9 5.4 
- Tit.I llMiM 10.0 9.4 9.0 1.6 1.1 7.5 6.2 5.9 5.4 

a. ltc1ffrul1 CR <llTJ 4.6 4.6 4.4 4.3 4.Z 4.0 3.3 3.f 2.9 
9. her. CFC fr• scr.,,,. nits oms 0.1 O.t 0.1 O.t 0.1 o. 1 0.1 0. t 0.1 

10. Ttlil ffCIYtrUlt CR (llT) 4.7 4.7 4.5 4.4 4.3 4.1 3.4 3.2 2.9 

II. llERJrDATED 1lftDS 

1. Ttlil •'9illd 11 11its 310 329 349 359 370 393 447 465 493 
- 6rw\h rill If .... (%) I 3 3 3 3 3 2 2 2 

2. P1pul•tiott fer 11its 3000 3461 3934 4176 4420 49'lZ 6471 6995 7792. 
3. PUst-t11l of CR12 NSN •ipt. m 0 60 90 100 100 100 100 100 100 
4 • ....,, 11 CFC12 11ils 310 132 35 0 0 0 0 0 0 
5. Po,.l•ticn ol CFC12 ••its 3000 3264 3172 "¥Jn 2984 2808 23'J9 2201 2008 
6 • ..._.,, of scr•"'4 CFC12 1ails I 9i 97 95 92 17 72 63 62. 
7. DtMM for CFC12 UITI 

- IE DteiM 1.7 0.7 o.z 0.0 0.0 0.0 0.0 0.0 0.0 
- Rtchirti" 0.-... 3.4 3.7 3.6 3.5 3.4 3.2 2.7 2.5 2.3 
-T1ul ~ 5.2 4.4 3.1 3.5 3.4 3.2 2.7 2.5 2.3 

a. ltclffrUlt CFC um 1.a 2.0 1.9 1.9 1.a 1.7 1.4 1.4 1.2 
9. Rte,. CFC Ir• scr•ppt4 11ils ("1')f 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 

to. T1l•l rtc1,1r•bl1 CFC (tfT) t.a 2.0 2.0 1.9 t.9 t.I t.5 1.4 t.3 

JU. DJSfl.AY CMJJES 

1. Ttlil •teilld 1f 1nils 700 772 85t 915 913 1136 1559 16S4 1807 
- Grw&• '''' ti •...a m 1 5.0 5.0 7.5 7., 7.5 5.0 3.0 3.0 

2. Po,.l•lioa l1r 11ils 4000 5241 6575 7292 IJl'J7 9742 15151 11133 21661 
3. PUst-t11t of CFC12 bise4 t"ip- 0 40 60 75 90 too 100 100 100 

.,., m 
4. NlllMr 11 CFC12 lftils 700 46.1 340 229 91 0 0 0 0 
5. PtP1l•li11 ti CFC1Z 11its 4000 4940 5381 5441 5383 5065 42t9 3970 362'J 
6 • ...,, of scrip,ed CFC12 units I 131 156 161 16.1 157 130 123 112 
7. Dam ltr CFC12 (tfT) 

- IE 0..- 0.4 0.3 o.z 0.2 O.t 0.0 o.o o.o 0.0 
- RtcWti .. 0..... 1.0 1.2 1.3 1.3 1.3 1.2 f.O 1.0 0.9 
- let.I Dtund 1.4 1.5 1.5 1.5 1.4 1.2 1.0 1.0 0.9 

I. Rtcevtr•blt CFC (tfTJ 0.6 0.7 o.a o.a 0.1 o.a 0.6 O.o 0.5 
9. Rtcv. CFC fr• 1cr•ppt4 ••its ("1)f o.c o.o o.o o.o 0.0 o.o o.o o.o o.o 

10. Ttlil r1c1v1rul1 CFC f"1) 0.6 0.7 o.a o.a o.a o.a 0.6 0.6 0.5 

!WE sz fF 5 
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"91 t993 t995 t996 t997 1999 2005 2007 2010 

IY. lllTER CID.EIS 

t. Ttt.l d,.... tf 1aits 8000 8437 9004 9274 9552 f0t34 tt525 11990 12724 
- WGWU. r•tt tf d,.... (%J I 3 3 3 3 3 2 2 2 

2. Papul•li• fer uih 100000 tt0570 121519 127tU 132186 144710. ta1747 "4391 213754 
3 ..... s~t ., CR12 USN et1ir 0 60 90 too 100 100 100 100 100 .. ,m 
4 • ._.,, tf CFC1Z ails 8000 3395 900 0 0 0 0 0 0 
5. Papul•lit1 ti CR12 1nils 100000 105478 102264 99196 96220 90534 75412 70955 64759 
6. -...er tf scr.,,e4 CRtZ ••its I 'IJ60 3157 3135 3068 ZV76 2800 Z33Z 2194 2003 
1. DaiM fer CR12 nrn 

- (E DtuM 5.5 2.3 0.6 o.o o.o o.o 0.0 o.o 0.0 
- ltO.rti.. Deeilld 3.0 3.2 3.1 3.0 2.9 2.~ 2.3 2. 1 1.9 
- Ttt.1 Dan4 a.5 5.5 3.7 3.0 2.9 2.7 2.3 2.1 1.9 

a. ltCIYtr•••e CR (lfT) 1.6 1.7 t.6 1.6 t.5 1.4 1.2 t. t 1.0 
9. ltcw. CFC fr• scr•ppe4 1aih (lfTJS 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 

10. T•l•l rtctwtr .. lt CFC lflTJ 1.a 1.9 1.a 1.a t.7 1.6 1.3 1.3 1.2 

TOTll. Fm ClllDC1'l. REFRICiERATIIW 

- IE IJailld CFC12 (flTJ 9.0 4.Z t.7 0.6 0.3 o.o o.o o.o o.o 
- Reci..rgillt llaM4 CFC12 um 16.0 16.6 16.3 t6.0 15.5 14.6 12.Z 11.5 10.5 
- Tttil DeMlld CFC1Z lllTJ 25.1 20.9 1a.o 16.5 15.a t4.6 12.Z tt.5 10.5 
-Recettr••lt CFC1Z lflTJ a.9 9.0 a.a a.6 a.4 7.9 6.6 6.2 5.7 

- (E Dte.ad CFCtt (for insul•lion 50.0 Z'J.7 9.4 3.3 t.4 o.o o.o o.o 0.0 
- Rec ... rgia, Deund CFC11 UfTJ 0.0 o.o 0.0 0.0 o.o o.o 0.0 0.0 0.0 
- Tol•I DeMad CFCH um 50.0 Z'J.7 9.4 3.3 1.4 0.0 0.0 0.0 o.o 

Notes : 

f High ind low estiaitts of growth r•te ... ve not been considered since the CFC quilllilies •re very low 
I Mltllfr ol units scr•pped •t the r•tt of 3% of popul•lion e•ch yt•r on the bisis of life of 25 ye•rs for cold stores ind 

20 yt•rs lor relriger•ltd trucks, .. ter coolers & displ•y c•binel 
S tot OI CFC (initi•l cbirgel is recovtr••le lroe scr•pptd units 

C. aJIEICIM. AIRaMlTIIJUfli 

t. Tot•l dteilld of units 20 22 24 Zb 27 30 36 3a 42 
- Growth r•le of dfailld m 5 5 5 5 5 3 3 3 

2. Popul•lion for units 200 Z'Jt Zb4 Zit 300 339 469 515 5aa 
3. l'Mst-out of CFC bised 1,.ipunt m 0 10 40 60 100 100 100 100 100 
4. ftaabtr of CFC11 units t 20 20 15 10 0 0 0 0 0 
5. Popul•tion of CFC1t units 200 228 247 250 243 228 190 179 103 
6. lta8btr of scr•pptd CFCtt units I 6 7 7 a 7 6 6 5 
6. D1e1nd for CFCtt um 

- (E Dteind 1t.O 10.9 a.o 5.6 o.o o.o 0.0 o.o 0.0 
- R1dlir9in9 IJteind 20.0 22.a 24.7 25.0 24.3 22.a 19.0 17.9 16.3 
- Tot•I llteind 31.0 33.a 32.a 30.1. 24.3 22.a t9.0 17.9 16.3 

7. R1cov1r••l1 CFC11 (flTI s o.o 2.6 2.9 3.0 l.O 2.a 2.4 2.Z 2.0 

Notes : 

t '*'8btr of 112 units in c1111trci•l •irco:adititning sector in Egypt is 119li9i•l1 
I Mllllltr of units scr•pptd •l the r•lt 11 3% of ,.pul•lion t•ch 'Jflf tn the .. sis of lift 1x,.c~cy ti 35 'Jf•rs 
S Only 1xl1rn.I recov1ry fi911r1s ''' shown en the .. sis of r1fri91rilllt r1cov1r••l• ,,,. scr•p,ed units a 80% •I tot•l 

cbir91 cenl•intd in lbt sysl• ,. :3 rF' 



APPENDIX - 2.5 (Contd,,) 

1991 1993 1995 1996 1997 1999 zoos 2007 Z010 

D. llBILE AIRCOl>ITllJDS 

1. let.I 4teilli 1f c•rs 
2. Daani for AC urs • Hi fl 10000 11449 1310I f4026 15007 17182 25785 29522 36f65 

Low 10000 1f025 i2f5'5 1276.1 1340f 14775 19799 21129 25270 
3. Pt111l•tioa for AC urs I Hitil 150200 169849 139457 191733 207640 225630 285540 317552 376127 

Low 150200 169'l25 187206 195219 2025ZO 216116 250036 267654 298214 
4. ,,..se-aut 1f CFC12 llisN 0 10 50 100 100 100 100 100 100 

tqllipMnt m 
5 • ...,, of CFC12 AC CVS Hifll 10000 10304 6554 0 0 0 0 0 0 

Low 10000 9923 llJ78 0 0 0 0 0 0 
6. P1111l•ti1a of CFC12 AC c•rs Hitb 150200 f68704 179'JOI f74551 168451 153208 11608 56503 23679 

Low 150ZOO 168123 fm11 17296f f66861 151611 80011 55011 i!ZMf 
.1. ...,, of· Agt4 c•rs Hifl' 1000 3000 6500 l500 10200 12000 11500 10700 6554 

Low 1000 3000 6500 8500 10200 12000 11500 10500 llJ7a 
I . ..._.,, of c•rs reinsl•lle4 Higb 500 f500 3250 4250 5100 II.JOO '5750 5350 'r07 

(a50%) Low 500 1500 3250 ~ 5100 II.JOO 5750 5250 3039 
9 • ....,,,, of Agt4 urs scr•ppN High 500 f500 3250 4750 6100 l500 12500 f2a50 9f1ll 

(a50%) La. 500 1500 3250 4750 6100 8500 12500 12750 1719 
10. DtMld for CFC12 (Kf) 

- (£ lltMn4 Higb 12.0 12.4 7.9 0.0 0.0 0.0 o.o 0.0 0.0 
Low 12.0 11.9 7.3 0.0 0.0 0.0 o.o 0.0 0.0 

- Rechirging Dteilld High n.1 16.6 92.0 19.6 16.5 71.6 41.9 29.0 12.2 
La. n.f 16.l 91.Z aa.1 85.7 n.1 41.1 28.2 11.7 

- Tol•l DtMnd High 19.1 99.0 99.9 19.6 16.5 71.6 41.9 29.0 12.2 
Low 19.f 98.2 98.5 aa.1 85.7 n.'! 41.1 28.:? 11.7 

ff. Recoveriblt CfC (ffll High 40.8 45.8 41.7 47.4 45.1 4• 6 22.2 15.J 6.4 
La. 40.8 45.7 41.l 47.0 45.J 4 l.2 21.7 14.9 6.2 

12. CFC-12 rtcovtriblt froe S High O.f 0.2 O.l 0.5 0.6 ).9 1.3 1.3 0.9 
scr•pptd c•r ACs (Kfl La. O.f 0.2 0.3 0.5 0.6 0.9 1.3 1.3 0.9 

fl. Tol•J CFC-12 rtcovtr•blt (Kf) High 40.9 46.0 49.0 47.9 46.4 42.5 23.4 16.6 ., .l 
Low 40.9 45.1 41.6 47.5 45.9 42.0 23.0 16.2 7. f 

Notts : 
f Growth r•lt for dnind of AC c•rs liktn •s Tl. per MDU• on high ntiult ind 5% ptr iftl'Va on low tsliult bistd on 

industry esliatles 
I lnili•I li It of Cirs AC units bis bttn liken •s 15 ytirs ind lift of reinsl•lltd AC c•rs is l.ttn •s 5 yt•rs 

• Recovery froa scr•pped tquiparnt a 10% of tol•I inili•I ci..rge conl•intd in scr•pptd equipatnl 
PAI& :4 rF 5 



APPE.NOIX -
'· 5 

~Contd1 zl 

1991 1993 1995 1996 1?17 1999 2005 1.007 2010 

TOTll. IE&~ RR CFC1Z om 

1. IE !Ewe High 17.0 96.5 86.9 43. 1 0.3 0.0 0.0 0.0 0.0 
l• 17.0 M.9 73.2 J4.3 0.3 o.o 0.0 0.0 o.o 

2. RECIWl6Dli IEIAfll High 34&. 1 311.5 411.3 411.5 403.0 381.6 276.7 m.1 155.9 
llW 34&.1 379.4 404.4 403.1 394.6 373.2 268.3 ZZ1.4 147.9 

3. TOTll. CfC12 IEIAfll Higll 435.Z 4n.9 498.2 454.7 403.2 381.6 276.7 ZZ9.I 155.9 
llW 435.Z 41.8.3 4n.6 437.4 394.1 373.2 268.3 ZZ1.4 147.9 

4. RECOYERAllf CFC12 Hitfl 216.6 231.1 257.5 260.5 256.Z 245.4 190.6 165.2 116.7 
llW 216.6 236.7 253.1 255.1 250.1 240.0 115.2 159.1 111.5 

TOTll. IEWI> RR CFC11 nm 

t. IE !Ewe High 325.0 354.0 326.6 179.0 1.4 0.0 (•.O o.o o.o 
l• 325.0 325.7 274.1 143.7 t.4 o.o o.o 0.0 o.o 

2. RECWtRGDli IEIAfll Hitfl 20.0 22.1 24.7 25.0 24.3 22.1 19.0 17.9 16.3 
llW zo.o 22.1 24.7 25.0 24.3 22.1 19.0 17.9 16.3 

3. TOTll. CFC11 IEIAfll High 345.0 376.9 351.4 204.0 25.7 22.1 19.0 17.9 16.3 
llW 345.0 341.5 291.9 VJl.7 25.7 22.a 19.0 17.9 16.J 

4. RECOYERAllf CFC11 Hi9b. o.o 2.6 Z.9 3.0 3.0 2.1 2.4 2.Z z.o 
llW 0.0 2.6 2.9 3.0 3.0 2.1 2.4 2.2 z.o 

PAI& :5 (F 5 



SCHEnATIC FOR RE~RIGERANT 
RECOVERY EQUIPnENT 

AIR CONDITIONING/ 
REFRIGERATION 
SY ST En 

I SOLENOID VALVE 

RECYCLING 
EQUIPnENT 

HOOK-UP 

RECLA In 
CYLINDER 

LIQUID/OIL 
SEPARATOR 6 
PRinARY DRIER 

CONDENSER 

APPENDIX ::. 3. 1 

conPRESSOR 



APPENDIX =. L:l_ 

SCHEftATIC FOR REFRIGERANT 
RECOVERY ~ RECYCLING EQUIPftEHT 

A. SINGLE PASS 

AIR CONDITIONING 
REFRIGERATION 
SY ST En 

SOLENOID VALVE 

RECYCLING 
EQUIPttENT 

HOOK-UP 

ttOISTURE 1--J r- -----~-I_N_D_I_c_A_T_O_R _ __. 

REFRIGERANT 
CIRCUITRY 
IF APPLICABLE 

STORAGE 
TANK 

B. ttULTI-PASS 

AIR CONDITIONING/ 
REFRIGERATION 
SYSTEM 

ftASTER 
DRIER 

RECOVERY 
SOLENOID VALVE 

RECYCLING 
EQUIPMENT 

HOOK-UP 

I 

MOISTURE 
INDICATOR 

LIQUID/OIL 
SEPARATOR 

STORAGE 
TANK 

REC CLE 
SOLENOID VALVE 

LIQUID/OIL 
SEPARATOR 6 
PRinARY DRIER 

COftPRESSOR 

AUTOnATIC 
AIR PUROE 

I 
I 
I 
I 
I 
I 

CONDENSER 

FILTER 
DRIER 

AIR PURGE 

OIL 
SEPARATOR 

COMPRESSOR 

OIL 
SEPARATOR 

HI H 
PRESSURE 

SU ITCH 



APPENDIX-3.3 

BROCHURES/TECHNICAL DETAILS OF RECOVERY AND 
RECYCLING EOUIPnENT 

1. Refriaerant Recovery System Inc .• USA 

Recovery syst.ea 
ftodel RC - 1 

Rejuvenator (Recyclina) 
ftodel ST - 1000 
ftodel ST - 100 

2. SPX Corpora~ion. USA 

l'lodel OEn 1380 
l'lodel OEn 1396 
l'lodel OEn 1397 

3. United Technoloaies Carrier 

l'lodel 19 0 4 

4. Environmental Products Amal5amated Pty Ltd. Australia 

Skyeaite (recovery unit) 
Skyeaate (recyclina unit) 
Hiah Capacity recovery & recyclin5 

nodcl EP3HC 
ModP.l EPJHCM 
SKYE 134a 
EP4 
EP4HC 
EPS 

5. Javac Reco. Australia 

nodel Reco - 1 (Recovery Unit) 
Modei Reco - 12S (Recovery & Recyclina Unit) 
Model Reco - 134S (Recyclina Unit) 

6. Technical Chemical Company. USA 

Sercon 9000 
Sercon 8000 
Sercon 5000 
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The 

RC-1 
Recovery System 

~ .. --· ; ........ 

Specially Designed 
For Portability 

REFRIGERANT RECOVERY SYSTEMS, INC. 

P.O. Box 360298 • Tampa, FL 33673 



Never Release Refrigerant 
In Shop Or Air Again 

The Rejuvenators •Easy• Safe• Cost Effective 

rWlll' RECOJ"ER REFRJ<;t:R.\.VT.'i -cFCr: .'irr•rrt:/ rrs ago .\Ir. Ta_vlar, a parts manufacturrr and Olllfttt" of auto ai~ 
conditioning rrparr fanlit1r1 m thr .'itntr u/ fl11ricia. rrco~i:rd thr nrrd lo rrco11rr thr largr amount of rr/rigrrant (R-l 1J bring 
usrd at his /acilitirs. s;,,, r that t1111r. it /,,,. br1·umr irrcrrasi11!-:~'I rt•idrnt that thrrr is anothrr nerd for rrcycling rrfrigrrants 
and that is thr co11Ci1111111~ d.-,1r1..-t1m1 '1 ""r rt1rth's o:orrr la_rrr. 
Thr O:onr la·yrr. ojtr11 <0/lrJ a u·rrr11 11r ,Jri1-ld. raugh~'r JO - JO m1lrs abour thr rarth's surfacr has brrn crrditrd with 
prolrcti11( us. thr rarth. Jrt•ln tlrr dam11.i:111g (,"[tra l'iolrt Ra.rs u/ thr Sun. 
JVr mu~t at·f quiclrl_r 111 ''"P tlu· 1/1·•tr111·tw11 •1 1111r u:unr sltirltl. ur ra11up_,. b_v rrro1•rri11g as ma111 CFC'S as possiblr. 

Join with Rrfrit:rrant Rnur·rry .\\·•trrrr). /tu· .• f/rr Cumparr'! with tltr trcirnology and rrprrirncr to malrr a d~'frrrncr, in hrlping 
.._to rlimintllr this thrral 111 thr r1l11rr 11•11rl1/. ~ 

INTRODUCTION 
Refrigerant Recovery Systems. Inc .. realizing the 
very special needs of the residential/commercial 
contractor is proud to present the RC-1. 

Designed with the res1dent1al/commercial contrac
tor in mind. the RC-1 will recover the refrigerants thru 
the day and allow you to process it at your facility 
later. 

Weight, portability, and cost have been a factor long 
overlooked by the machine manufacturers. Here is 
rhe system tor those ioos that are too small tor the 
costly high tech recovery & recycle systems. 

• Prewired and prep1ped at the manufacturers 
facility. 

• Easy access to filters for changing 

• Cabinet: Aluminum c,:,ns:ruct1on with gauges, 
valves. and control~ easily accessable tor view
ing and operation. 

• Tank: 0.0.T. 48A-260 Tank Rated 47.6 W.C. 
20.3 TW (SO lb.) for saie operation. 

SAVE VALUABLE TIME AND LABOR 
COSTS WHEN RECOVERING REF
RIGERANT FROM SMALLER UNITS 

SPECIFICATIONS: 
Dimensions: 16" H:gri x 12" .:eec A le" Wee 

Weight: .!Q lbs 

For lniurm.Jti11n On Ho•'lf fo Ordn, C.111 tuur Luc·.11 OrJ/rr '" C.Jll 
111/1-Fr<'t' .'\umbn~: F/orid.1 WJI> · I ·HllU· jJJ-!H.J) 

Out•id1· F/11ri1/J · l·HIJtl·.1!7-?1-1! • l111.1/-1HI J1 .!J.-·l!bb 

.; • ..:-=.:.,•Jf'( i~=RC·T HASA: ·iE_~M :u~ .. ~~ANf'f 
C:- ·~.:: your c s:ribulor ror ~ull ·1.a--anr·1 .ntor~ar1cn 



The Rejuvenator 
Re11zoves Ai1d Cleans Contaminated Refrigerant 

REFRIGERANT RECOVERY SYSTEMS. INC. 

P.O. Box 360298 • Tampa, Fl 33673 



J.. ~ C: \'CJ. ..1.'\..C;J.C~C ..l.'\..C.l.l·J.~ CJ. 4.J.J..l. 

In Shop Or Air Again 
The Rejuvenators • Easy• Safe • Cost Effective 

WHY RECOVER REFRJCER.4.NTS "CFC"S": Srvrral 1rars ago Mr. Ta7lor, a para •anafactarrr anti •-n- of auto air 
conditioning rrpair facilitirs in thr Stair of Flanda, rrcagni:rd tl1r nrrd to rrco11n· thr larrr amount of refrigrront (R-12} bring 
u:srd at his /acilitirs. Siner that timr. it lras brcomr incrrasing/7 n-idl!Jlt that thrrr is anothrr nrrd for rrcycling rrfrign-ants 
and that is thr continuing drstructian of oar rarth 's o:onr la1rr. 
Thr O:onr la-,rr. oftrn coiled a scrrrn or shirld, roughly I 0 - JO mil rs ab our thr rarth 's surf a er has bttst crrditrd u.-ith 
protrcting 11.1. thr rarth. from thr dama(ing Ultra Viol rt Rays of thr Sun. 
U'r must act quiclrly t11 Jtop thr drstructiun of our o:onr shirltl, or canopy b1 rrco11rring as r • .J.n7 CFC'S as possiblr. 

Join with Rrfrigrrant Rrco1•rry S_rstrms, Inc .• thr Company with the trchnoloD and rxprrirncr to malrr a dilfrrrncr, ;:. hrlping 
lo rliminatr this thrrat It> thr rntirr :.·,,rid. 

INTRODUCTION: 
Refrigerant Recovery Systems. Inc. Tampa. Florida. known 
to many as "The Company ahead ot 11s rune· with the 
Rejuwlnator. a remarkably efficient refrigerant recovery 
machine. Now. "The Company ahead of everyone else" with 
both technology and quality, introduces the 'Rejuvenatd. 
• UL Certified to meer SAE Standards. 
• U. 'latented distillation process. the Rejuvenator will 
recov.. ·igerants at a rate of 3-6 lbs. per minute for the 
ST-1000 .~. :d 2-3 lbs. per minute forthe ST-100. depending 
on the amount of liquid available and the ambient 
temperature. 

• Pre-wired and pre-piped at the manufacturers facility. 
•Corrosions resistant copper tubes and fittings; Copper 
tube and aluminum fin condenser. 
•High Pressure Relief Valve. 
•Automatic Operation. 

•Easy Access ro filters fer changing. 
•Cabinet: Aluminum construction with guages. valves. and 
controls easily accessable for vaewrng and operation. 

SAVE VALUABLE TIME AND LABOR 
COST WHEN RECOVERING REFRIG
ERANT FROM LARGER UNITS: 

SAVE ON REFRIGERANT COSTS IN 
YOUR SERVICE CALLS: 

ST-JOO draining thr con
laminatrd rrfrigrrant from 

a disablrd rrsidmtial air 
conditioning unit. 

SPECIFICATIONS: 
Rl'trigrr.mt~: R-1 :?; R-22; R-511(1: R-'iO:? 

Dimensions: ST- I 000 - H" High ll I 8" Wide 11 I ..J" Deep: 

ST· I 00 - 29" H1i;h ll I Ir' Wide x I ..J" Deep. 

Wright: ST-1000 - I JO lb). JpprollimJ~e; 

ST-100 - 76 lh). Jppro,.1m.ire. 

Sim.1st• TJnl.: S l - I rn:u ·- 70 lb. ri.:r;!f.1blL". 

ST - 1000 ST- I 00 - 70 lb. rei1ll.ible. 
D,-aining thr 

contaminat~d 

rrfrig~ranl 

from a com

mrrcia/ air 

crmd i Ii"'' i ng 
u,,;,. 

For tnlorrmtion On How To Onlrr, C•ll Your LocM Dr•lrr or C1ll 
Toll·Frtt Numbrrs: Florid.J IN•ts • 1·BOO·S11·184S 

Outsidr Florid•· 1·800·111-9141 • Loc•I • (811J 111-1166 

WARRANTY All R(lUV(NAfORS HAV( A. TWO Ill Y(AR 

WARRANTY Con11C1 vour d1\lribu1or for lull '"''"•nr, 1nlorm111on 

--------------------------·-- ·----------



The Solution: OTC 
The majority of these CFC"s come from the 

'efrigerant usec in mobile ·air conditioning units. 
They are released int:> the atmosphere from 
leaky A,·c·s anc from recharg:r.g and service 
operations. 

The U nit e d S : ates . a! on g ._.:it h 4 8 ct her 
countries. has :aken s~eps to ltmit production 

INTRODUCING . .. 

2nd use of CFC"s. including the R-12 type used 
in vehic!e air conditioning units. The plan is to 
eventually eliminate them completely. 

ltke you. we are concerned about the depletion 
of the ozone fayer. But we know you can't afford 
to qwt seNicing air conditioners. either. We think 
we c.::r. :ielp soive both problems. 

the OTC Refrigerant Recovery and Recycling System! 

We"ve got fWO ne·:: UnltS :c !le!p }"Qll !'l your quest for 
faster. safer. clea-:er Freon recovery and recycling. 
Introducing the c=~:t 1380 and OEM: 396. ~ach with 
features des;gnec !o make refngera:.t recovery less 
of a chore' 

They can be usec en cars. trucks. trac:ors. and RV"s 
(usrng R-12 retr:;eran[). so your service potential 
rsn·t limited. T~e speec of recove·y ct bet!": ...;n:!s 
means less cha ice of !ying up 1our shop with 
ve~:cles 1us: wai:::-:g to be serviced. 

PLUS. these other features: 

OEM 1380: 

• U L. a:::;::rove::. 

Bm;1 tl":e OEM138C and Ot:M1396 are U.L approved -
~ctuaily exceecin; ~er U.L. specifications of air. oil. and 
mo;sture coment of recycled refrigerant! Each aiso has: 
a pater.::c heat exc:iange oil separator with eaten bottle 
<oil secaration oc:::urs during recovery sequence); 
moisture ieve! moni:cnng control: compressor cooling 
fan: cor:-:;Jressor o:i separator; portable cart design for 
easy transport: 2r.d continuous loop recycling. The 
budt-m safe!y tearures - refrigerant tank O'lerflow 
protec:1cn. automatic high pressure cut-off switch -
make ref~igerant recovery a much safer operation. 

• Idea! fer :-t•g:-- :o:ume Si1ops. Re:::·1ers ·=it:. per rn:n.: 
recycles 2·:; :::s. per r.:n. Red:.;ces air conc:i:onrr.g 
sys;em to a •:acuum 

• Compa!:b:e ·:. ;i1 a:1 c:-::~gmg s:a: :ns: No acc1:1c~a· 
equipment re:ced 

• Frl:e i::::•ess:... ·: ":":Or.:::· and r.:c;-: ::Jressure lrgr.: 

• Automa::c a ~ ::;..,;rge 
• Easy-:o-:Jse ::n:ro!s ::•th mcis:ve indicator. ~tu~: oie 

hqu:a rec;c::-;: ~e! ... i:c assures comple!e ~unty. 

• Sh1poec co~-:: e:e - c~;y asse:-·::.y requrrec is rnser· 
t1on at a 11!te· Uses =?.sy·iO·C~a-ge cartridge illre• 

• Twc 3C :n i: : ; a:::·oiec ~e· ;::>1e rar.1<s ·r.c~uc~·::: 

• T:1r;;:~ C:.;·c· -S;:a. · ::-..,ec::r.';; -::ses. 72" :o.-:g CrH~ 
be :.;sec :o :.;:::a:e 1:-· c:.me,... e-.:u1pmenr. 

• Fuil 'ious:~g e'"'c~oses ail wor1<:r~ corr.poner:s 

• Ope•ar1ng •1:ceo anc """'.anual ·r.c::.;ded. 

e 115 110lfS A C 
.:=~ ... , -- < ..,., .. ·•• ...... ~ < ..,~·· ce~ .... 

- . •·:: .. "' ...... _ .... ..J ..... :". 

Wergh:· 1Jn bs 
OEM 1381) 



OEM 1396 

OEM 1396: 

• U .L approved. 
• Lower-cost mocel for shops doing fewer AIC 

service jcbs. 
• Recovers ·1z lb. per min.: recyc:as .8 lb. per min. 

Redu~es air conditioning system to a vacuum. 
• Compatible with all charging stations: no additional 

equipment needed. 

• Manuaf air purge. with gauge. 
• Easy-to-use controls with moisture indicator. 

Sing!e multiple vapor re<..')'cling method. 
• Shipped complete. Uses easy-to-change canister 

type filter. 
• Two 30 lb. 0.0.T. approved refillable tanks included. 
• Three -oU!ck-Sear connecting hoses. 12· long. 

Can be used to update your current equipment. 
• Opera,ing viceo and manual included. 

• 115 volts A.G. 
• Oimer.sions: 45- high x 21 ·wide x 24· deep. 

Weight: 115 lbs. 

So why recycle? Because of the current agreement to cut CFC production, limited 
supply of refrigerants means limited availability. And that's practi-:ally a guarantee the 
price will go up. Plus. a new Federal tax of S 1 .37 per pound of Freon has been imposed. 
app!ying to all existing stock and new purcr,ases. Air condit1oriers will continue to need 
recharging. and unt:! an aiternative for Freon rs deve:coed. recycling is the only practical. 
economical answer. 

And what about Return on Investment? Tt1e following i:; a sample comparison 
between two different service shops: 

I Shop A Shop B 

1. Systems ser11ced pe• ·::ee;.: d:;::~r, '. 2 wee;.:· A C si:;i:-.or. 5 10 

2. Average amc~r.t o! F·-=-:., •R-::: :>·:" ~ys:~m 4 lbs. 41bs 
. -------·- -- - - ---- -

3 Arnount reco·1ered fr::;- s·1s:e•11s ce·r.g serv1cec 
(m;rny sys:ems are le:; ::;r reir:r;•;'?.:<i: 10 lhs. 201bs -- -·---- ------- -

! 
4. Amount of Freon (A-i2 recove·ec ~~om presst.:re check charge. 10 lbs. 20 lbs. 

------ ---- ·- --- - -- - -··· -

5 fo:al refrigerant recove·ec o~r ·.·:eek ( ::3 + #.! = J. 20 lbs. 40 :os. 

Cost per lb.: $5.00 $5.00 

Savings per week: SS x 20 lbs.= SS x 40 lbs. = 

$100.0~ $200.00 
---·-------· --·-- ·--- - - -- -----

6. Payback of cost ot reqcling ec;u1prr:en1: 2 years 1 year 



oEM-1397 

Portable Recovery 
Station 
r~ p.~rr~ ccmc.1n:cn ro vr.t;r re(:overv ;:ir.c r1:c;c!:r.c 
~~em Th::; porta~I·~ FrPO~ r~.1erv st:H1on saves YOU !he 
~ of 1nv~s::ng in ;:r.c:t-:er rr.-ccven/ ano recfc!1ng ~mt. Ir's 
~~~ fer UY.? in th~ t.ar.v shc;;i or on fie1d s;.;!"'.nce truc~:s. 
1r.~ ar ~l!•~!!t:t: ~f:!"'JICC f.1C:!;r1·:~ 

• Re-covers ''z lb. p~r minute. 
• Built-in 011 separ:itor. 
• One 72~ hose with -auick-Seal" fitting. 
• One. 30 pound reusable 0.0.T. approved refrigerant 

storage tank with float switch. 
• Fully enclosed working co:nponcnts. Cabinet rests on 

four rubber pads. 
• 115 volts A.C. 

OEM-1365 

Charging Station 

To ma~.e your ::;hep even more p:c:::::~!•?. you·I! wa;-;t to ace 
this charg:ng s:at1on. Today"s ven:c:..:s requ:re a "prec:se· 
charae. With rts computen:ed ccrmcls ana soienc1cs to 
momior th<? -?vacua!IOn and charg·r.g processes. you wen·: 
wa~:e a drop of remgerant. You c.:m even adc rerngeran: 1r. 
.2 IQ. increments fer pa111at charg:;'.r;. 1.-:::L: chix~.ing er ":c:::
r:,.,,~ 0t~ An ..-:,_. .. ,--:~rcn:(: ~~~.:in r:.:1.;,.:·• $:'"".:'..:~ en~:;"(~S ~~·~ 

we~IJ:-,: accur::-.:y ant~ e,1sily h::nc:.:s 30 lb. bu: •. :ar. •. ::. 

• Manifold gauge ser and two. 96'" color-coded hoses 
with -Quick-Seal"' fittings are included. 

• Adapter fittings package. 
• Heater blanket for faster. more complete chc.rging. 
• Refrigerant capacity: 30 lb. bulk tank. 

THE TIME IS-NOW 
LEGISLATION ENVIRONMENT PR< FITS 
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a.1 •f••C. • C'>O,•-c. 

Cooyrlt):"ll 1990 c~,,,., Corl'Of.ar1on 

Product 
Data 

19QA 
Refrigerant 

_______________ .-J<M_anagement 
---- -- - System 

50160 Hz 

Cc.rrier's t 90A nefri~e~anr Manage
ment Sys:em C.::nserves Exis:ing 
Suc;::lies of CFC"s and Minimizes 
The!r Lea~age Ouring Cenrriiu-
gal Chiller Ser,,:ce ana Maintenanca 

• Mir.1m1zes C:=C emissions 
• Ger.serves reingerant and recucas 

cos:s 
• Ae~oves oil. wa:er and acids :rem 

retr:~erant 
• 0>::1rr.1zes c!':i:ler etticiency with 

recyc!ec retngerant 
• Oes;gnea fer :.:sa on any manufac

turers R-1 1 cen:ntugal chil!er 
• Sate!y holes :efr1gerant durrng 

ex:ens1ve cr.i:lar se:vicing. 

Features/Benefits 
Carrier's 19QA Refrigerant 
Management System (RMS) 
provides a timely solution to 
the problem of refrigerant 
loss during chiller servicing 
Efficient refri!]er;int 
management 
The R:V!S is a c'.:::sec ~ccp transfer 
pumping s~s:e;.: .?.nd s:orage rank :ha~ 
isoiares R- i 1 cu:-:r.g :cucne chi!!e: 
se:-.~c:ng ·=>r .?me~-;.?r.cy repairs. 3y 
concainrr.g :he :2'.:-:g.?:anc during :-na::i· 
:enance ope:a::cns. the R.'·15 pre· 
1.-e:".:s e•.:apora:::::-: :i! ::-:e :e!r.ge:anr 
rr.ro :he J::":"losp.-:.?:e. !n dCcii:ion 
:o he!p:r.g pre>.?:";e :he er.vironmen:. 
use of :he sys:e~ can help con-
s.i:-ve refr:gerar:r ar.d ~ecuce c0s:..s. 
(o;uamina:e::! re::-:g.?:~nc can be rec-;· 
c!ed on site. anc! excess oil. warer or 
ac:cs re~ovec. ?.ec~a:smg the chr!le: 
1,,vr~h ;et.:·.:c:e~ :-t:1:7.c.?~.1~: 'A.t:t o::~-
mi.:e c:-:ri!e: pe:-:'cCT.ar.c.? and ex:end 
:he :ife oi the :-r:Jc~.ine. T:-te RMS car. 
also be used •.v1tn ?.-113 rein!;era· 
::on ~ys:ems. 

Form 190A·IPO 



o~v~loped for application 
fluibility 
The l 9QA RMS is avai!acie in 2 si..~s 
Rigging holes are providec :or crane 
lifting. as well as slots for •.JS.? ""ith 
a forklif!:_ Connecjons to a chiile!" are 
r.iJde easy with the c!ial"',,~:ig hoS.?s 
amJ val;.;es pro...-:dec! l1.<i::i :::;? un:t 

In ;he case oi a singie c:::::er appli· 
c.J:ion. the 19QA can be pe:ma
nemly installed and harci-;:;:ped to the 
chiller. if desired. Or. on si:es with 
multiple chiller ins:ailations. a single 
RMS can be used :o sen:ice sev· 
eral machines by :emporary connec
tion to each chille!" using :he hoses 
and valves provided. Optional field
insralled casters for use ""~:.Ii :he smaller 
tank (19QA size 020> aic :n me port· 
ability of the RMS. 

Component description 
The storage tank is des:sr.ed for 15 
psig working pressure and comes 
equipped with a one-in. ruprure disc. 
A rerlex type sight glass incicates when 
the tank is 90% fuil. Tne <ix.ace liquid 
le• ·an be cetermined by use of 
th1:. .• vel gage provided. T.~e smaller 
rank has a storage capac::y oi 16C-O 
lbs (725 kgm) oi R-11: the Larger tank 
has a capacity of 3300 lbs (1500 
kgml oi R-11. 
Tube-In-tube condenser allows 
reirigeram vapor :o be cor.c2nsed 
wllen evacuating a chille!" or when dis
olling refngerant chat contains excess 
oiL Garden hose connec:!cns (¥-i-in.) 
are pro"ided for condense!" w.?ter. 

The 500-Watt electric heater is 
artac~ed to the oc:::om oi :.':e ;;orage 
tank. The heater :.S concroi~eO:: by a 
toggle ;Witch and :.S requi~ec ·.when otl 
is being separaceci !ram :l":e ~emger· 
ant by dis;:illation. It is insi;2red and 
protected by a cover. 

Four 1/2-in. charging hoses with 
w · ·(connections allow euy- inrercon· 
"'°· ... m of components. Two :f.z.in. 
ball valves with couplers a!"e provided 

-· 

/ 

l•;r 1.;)~ wtlh rt:~ ch.!r~,n~ n~ :o pr~· 
1.-ent tb? !os; of the refngeran: :n the 
hoses at th..? end of a rransfe!" ;::rocess. 
The hoses are design£d to 1A.i;::s2nd 
high vacuum without coll.?psir.s. 

The 112-hp diaphragm-fJ.-pe vacuum 
pump is equipped 1.1.ith a pe~.?~ent 
spii: ce:pacrtor motor conrroi!~:i =::: 
a toggl.::: ~ .... ;:.:!':. Motor vol•ase :S ! 15-
1-50160 Hz. 

Table of contents 

Manual reset high-pressure s""itch~s 
are provided to protec: against OV\."f'· 

pressurization. One S\A.-:tc!-a limits the 
tank pressure by shur.:ng off :he rank 
heater. The second S\A.ite!-a limits th~ 
v.?cuum pump discha~~e pressu!"C! 
by shutting off the vac::um P\!~P 
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Physical data 

190A 

ORY WEIGHT 
TANK SIZE 
TANK STORAGE CAPACITY 

R-11 Liquid 
DESIGN PRESSURE 
MAX. OPERATING PRESSURE 

CONNECTION SIZES 
HIGH PRESSURE SWITCHES 

Tank Hearer and Vac:uum Pump 
Cutout 
Manual Reset 

VACUUM PUMP 
PSC Motor Hp 
Mu. Olsc:harge Pressure 
Mu. Vac:uum 

One Pump 
2 Pumps In Serles 

Flow Rate 
50 HZ 
50 Hz 

PSC - Pennanen1 Splil ~pac:itor 

I 
I 

I 
I 

ENGLISH 040 I SJ 
Size 020 040 Size ! 020 

lb~ 

;u ft 
kg 2;5 3 • ., 

I IV 

5; 1.13 
oos _ _..._: _e2_0-..P.I --='------'--==--......,,.
'°' ..at c:u meters . 

I kg 
' 

16CO : 33CO lbs 

pslg 15 kPa :CJ 
psig I 10 kP1 S:J 
in. I . ,, In • I ·:2 

I I psig 10 kPa 69 
pslg <.J kPa <:28 

I I I .,., .,., 
:islg i 10 kP1 ! 59 

In. Hg I kPa 

I 25.5 86 
29 98 

c:1m I 
m~ts 

I 3.6 .0017 
3.0 .0014 

\ 
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f·:iaChine C0 11lOOnents 
' I 

NO. ITEM 

t s·:~ac:•? ~Jnic 
2 .:..::-=!s.-;.:r; CJsa 

C.-,.;t1;1rc; Hose. 3 ~ 
C!"'..J~:;::-:fj Mose. 5 '! 12? 
·:~Jrr;:rig !""05-?. 12 ": 
'Ja1·~e :1ir:i C.Jl.::Jie< {2} 
C~1111?r '/;.:or Var1e 
Lc::.:•O ~"c: W1!1'1 C.Ju::iler 
ri::~r-Cril!r ·~··n. F~are 
l,.· ... ,n .• ~.~Pr x '/:·tri .. '-ia:e F!ar'? 

J 7..;~~·:n- -:'";..:t't>? Can.c:en~er 
.S '/::ic;.;um ?·"m::i 
S i-•:,1tnr ?--"'1;~ ?rc~L:re Swr:c:i 

NO. ITEM 
6 Vac:.;um ?•Jm:J Hien Pressure Swstc:i. !-'iC:.;'en 
7 Vac:.;;.;r. ?:im::i 5.,;,rc:i 
8 Hea:er 5N•tc:i 
9 Pressue Ga.;;e 

10 Va:-cr Va.Ne 
11 Le•,et Ga.;;e Vaive 
12 C::::·cn.11 Cas:l!rs - Available ror Smail 

(20 c:.i II) TanK Only 
1 3 Li<:u•O Valve 
1.s wa:er Seoaration Glass 
15 Ruc:ure Jssc 
16 Max:mu.";I Level Grass 
17 Hea:er 

1\CCESSORY CASE (. l')NTE. IS 



The 190A RMS provides complete refrigerant management 
Ro?frigerant Vapor Transfer - A :y-picai 400-con chiller 
con:ains aeout 95 ;b (43 kg) oi refr~gerant vapor once the 
lk;u1d remge~ant has been removed. With :he l 9QA Remg-

Evacuation - To ~:mmi:e ~e~;or?rant vapor loss. reingerant· 
containing vesse!s s..:::~ as c:::i!e:-s and s:orage tanks must 
be .:omplt!tely e'l."ac:.:ated be!ore charging. The l 9QA vac· 
uum pump can bor? ;.ised :o e-:acuate these vessels in the 
times shown bi!low. 

,, G 
zo l-1 

' l 
l 

' z:; - "'·-

20 40 60 80 100 IZO 140 160 180 200 

TIME (MINUTES I 

L:·3i:NO 
Tank Size - 20 cu tt (.57 cu meters) 

Typical .£CO Ton C:t1Uer 

EVACUATlO:'J OF CHlLLER AND STORAGE TANK 

Pressurization - The •Jac:.ium pump c3n be easily used 
to pressunze a c::.U!er or s:crase ~ank to lO psig (69 kPal for 
:he purpos.e oi :e~ tesnns. T !:.:pical pressunzation times are 
srown below. 

TO 

60 

0 
CL .. -... 40 
z; 
:I 

"' "' :so ... 
z; 
CL 

20 

10 

4 

10 I 
I 

'[: 
§ :H 
"' I e: 6 r. 

~ ·~ i 4 I 
CL ] I 

l :r 
I I r 
0 

' IO 
,, 20 
l'IME (YNUTtSI 

L:GENO 
Typical .&00 Ton Chiller 

2, ]0 

Tami Size - 20 cu It (.:7 cu meters) 

PRESSU~lZATION OF CHILL£R 
AND STORAGE TA.~K 

35 

or?rant Mana5ement System. it :s possible co reclaim almost II. 
ail of :h:s ~e::"?ge!anc oy evacua::ng :he chiiler and condens- • 
ing :he 1,:a;>or 

• IL 
~ 

2 
:I 
:I .... 
c 
> 

r 0 

! 
101 

zor 'I 
~~ <; 10 
40 :: .. ~..[ 

:I I 

eo 
Z5 

:r .. 
0 15 30 45 60 7! 90 

WEIGHT !LBSI OF R-11 
' r ' 

10 zo lO 40 
WEIGHT !K' I OF R-11 

REFRIGERANT VAPOR RE."IAJNING IN CHILLER 
AFTER RE."IOVAL OF LIQUID REFRIGERA.-..T 

(400 Ton Unit) 

I 
--:-tfrc::NO. 

w..rE:i~Jij 
CCNN£(;TICNS "t:...... 

J ~ COMIL~ER 
v~~h G 

! ;...._ _____ _ 
I ~ 

b---~~t ' 
STORAGE UNI< 

REFRIGERANT VAPOR TRANSFER/EVACUATION 

.. ····----· --- ··-- ----
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l.lquld Refrigerant Transfer - Liquid refrigerant can be 
transferred from the storage tan:< to a chiller (approximately 
40 lbs [18 kg) pe:- minute) or from a chiller to the storage 
tank (approximately 30 lbs D4 kg) per minute) by pressur· 
izing one vessel \.vhile evacua:ing the other. 

CHILLER 

T 

STORAGE TAN IC _J 
LIQUID REFRIGERANT TRANSFER 

(from Storage Tank to Chiller) '-------
Water Separation - Water is only slightly soluble in re· 
frig.-· '1t (approximate!~· l 10 ppm) at typical temperature lev· 
els. ,st of the ·.~;acer present will float on top of the re(ng· 
erar.~. This free water can be easily removed by stopping 
the transfer proc~ when the water/refrigerant interface is 
observed in the sight glass near the bottom of the tank. 

FILTER ORIER 

WATER SEPARATION 

CHILLE~ 

Oil Separation - The RMS can be used to separate o1i 
from ref:-:gerant through the process C'f disollacion. The re· 
frigerant is first transferred from the chiller to the tank and 
then dis~Iled back into the chiller or another tank_ 

V.lC. PUMP 

STORAGE TANK 

CHIL.L.~R I ~ 
M 
HE.l.iER 

Oll SEPARATION 

11 . 
.. -- ----------------



Application data 
Vacuum pump - The die!pbragm-!ype vacuum pump de
sign reduces the probabili;y of refrigerant leaks. The flow 
rate for this pump (free air} is 3.6 cfm (.0017 m3/s) for lJ 
Hi: and 3.0 cfrr: (.0014 rr.3/sl for 50 Hz. The approximate 
l'Tl.!x!mum vacuum is 25.5 in. Hg (86 kPa) for a single pump 
and 29 in. Hg (95 ~Pal fa: "-VO pumps in se:ies. The pump 
is capable oi dis.::targing ~o a pressure of IO psig (69 kPal. 

Dimensions 

UHIT SIZE A B 

Wi::!l heavy use. it may be necessary to replace the vacuum 
pump diaphragm. Repair kits are available. The vacuum 
pump also has internal filters which can be replaced. 
Condenser - Condensing wat.-:r temperarure should be 
as low as possible to minimize the time r:?quired to complete 
an oi:;~~:=on. A water flow rate of one gpm (.00006 m3/s) at 
70 F ;2! Cl is normally adequate. 

I EMPTY CHARGE 
I WEIGHT I MAX. REFRIG 

I lbs I kg I lbs kg 
4·.9- 5 . .,.- I I I 1600 725 190A020 (1447.801 r15r115J 605 275 

190A040 

REFRIQfRANT 
WANAQEllENT 
SYllTEll !91 

g·_g-
[2971.801 

10·-11.~- I I I (3095.751 820 370 

I 
----~~~·~---------------

~---:---! --=========;:=:===~~ 
I L~,-

A 

B 

J • 

3300 

, ... JI•" 
Clllli.'51 

1500 

• • 

I 

• • 

--i 
;• .. 



. 
Electrical data 

VOL TS-PH-HZ · I 11s-1-60 115-1-50 

MCA 12 12 

MOCP (Amps) 15 15 

HEATER 
Amps 4 4 

VACUUM PUMP MOTOR 
Hp '4 'h 

Amps 49 5.5 

MCA - Minimum Circuit Amos 
MOCP - r.taxur.um Oven::irrent Proteetion (Amps) 

NOTE; Use lim4M:elay luse. 

Control wiring schematic 

""1------ ll~V-50160HZ-------·I 
IBLKI (WHTI 

~~!RNl-r IBWl--l\.-(BLUJ-0-!WHTl7' 
PUMP CPEN iO ?SI PUMP 

10t-JCI (WHTI 

~o-- (CRN>---o;r--:-<REDI ~!REDl-e-(WHTI_J 
HEJ.TER OPEN 10 PSI HEATER 

I Guide specifications 
Refrigerant Management System 

HVAC Guide Specifications 
C::riit:i Model Number: l 9QA 

Part 1 - General 
1.01 SYSTEM DESCR!PTION 

A. Tne c!':iller manufacturer shall provide and install Re· 
frigerant Management System (RMS! when using a 
CFC u.ith an Ozone Depietion Potential of greater than 
0.05. .. 

8. Refrigerant Management System is designed for use 
with any low-prassure cenbifugal chiller. The R."1S shall 
provide conservation of low-pressure CFC's and pre
vent the releas<? of CFC's into the atmosphere during 
routine se!'Vicing. In addition to safely holding the re
frigerant during se:'widng, the RMS will recharge cen
bifugal chillers u.ith rec .. ;cled refrigerant By means of 
a disti1la:ion/SO!paration system, excess oil and water 
will be removed from the refrigerant to pro~de opti· 
mum chiller effic:ency. 

1.02 QUALITY ASSURANCE 
Equipment and installation shall be in compliance witn 

, 
the Safe:y Code for Mechanical Refrigeration, ANSV 
ASHRAE 15-1989. 

1.03 DELIVERY, STORAGE AND HANDLING 
Unit shall be stored and handled in accordance with 
manuf21c:urer's recommendations. 

... -----·--- .... ·- ... _ -- .... _______ ·~. -~-

Part 2 - Products 
2.01 EQUlP~tE:'IT 

A General: 
1. The RMS shall consist of a condenser. vacuum 

pump. storage tank and heater unit ACCi:ional com· 
ponents shall include a filter cir.er. safe:y devici!.5 
and all required instrumentation and interconnec:
ing hoses. 

2. All connections shall be by 1h-in. charging hcses 
ur.!ess othe!">-ise sp~c:fied. 

B. Storage Tank: 
l. The storage tank shall be of sufficient capacity to 

contain the entire refrigerant charge of one chiller 
when 90% full at 90 F {32 Cl in accordance with 
ANSVASHRAE 15-1989. 

2. The storage tank shall be rated for a design pres· 
sure oi 15 psig (103 kPal and equipped with a rup
ture disc. 

3. Means shall be provided for rigging and for use 
with a forkli~ 

C. Condenser: 
The condenser shall be a copper tube-in-tube ~pe 
rated ior a minimum 450 psig (3103 kPa) refrigerant 
side and 300 psig (2069 l<Pal water side design 
pressure. 

' 

' .. ' 1i 



Guide specifications (cont) 
D Heater: 

The heater shall be a pe:manent srrap-on type with a 
minimum 500-Wacr racng·at 115 v. one phase. 50/60 
Hz. and sha!I oe oper~:.<?d by means of a toggle switch. 

E Vacuum Pur.:p: 

L The pump shall be a diaphragm type wi1h 1h·hp. 
115-v. or.e-phase. 50 or 60 Hz motor and shall be 
capable or pulling a vacuum of 25.5 in. Hg (86 
kPaJ (ref. 30 in. ba!'Ometric pressure!. The pump 
shall be capable of maintaining a pressure differ
ential of 9 to 10 psig (62 to 69 kPa) between the 
storage tank and the interconnec~ed chiller. 

2. The pump shall be ~uipped with a permanent split 
capacitor motor whic!i shall be controlled by a tog
gie switch. 

F. Safety Devices: 

i. Pressure re!ief valve sized in accordance with ANSV 
ASHRAE 15-1989. 

2. Two high-pressure SU.itches to protect the storage 
tank against over-pressurization. One switch shall 
limit the tank pressure to 10 psig (69 kPaJ by shut
ting oif the 2nk hea:er. The second switch shall 
!imit the '-"2Cuum pump discharge pressure to 10 
psig (69 k?ai by shutting off the vacuum pumr. 

C.imer Corpora110n • .;)yraC\.lse, New York 13221 5·90 

G. Contaminant Removal: 

The system shall be capable of removing contami
nan:s from the refngeran! charge in accordance with ~ 
the follo1.A.ing requirements: ~ 

1. Oil separanon shall occu: :hrough a distllacion p:o· 
cess and shall provide rec)'-cled refrigerant wi:!i less 
than 1000 ppm oil. 

2. '.Vater separation and removal shall pro11ide ::"ecy
c:eci rei:igerant with less :han 50 ppm water. 

H. Ac:::!itional chillers: 

rne RMS !>hail be able to accommodate multiple chill
ers when the proper crossover connections are sup
piied. and the storage tank :S to be capable of con
taining t!ie an:ire refrigerant c~arge of :he la~e: oi the 
2 units. when 90% full at 90 F (32 CJ. 

l. Specal Fearures: 

Cas.ers: 

A~ry package for use u.ith 20-c..i ft (.57 <u mer2rs) 
storage tank shail include four 6-in. diameter s-.vivel 
C2S:C?rs with wheel locks. rr.ouncng brackets and 
hardware. 

• 

• e UNITED 
TECHNOLOG~ES 
CAAAJER 

Menul•C1urw 1'8MtV" o.e 119"' to 0111c:11t1llnue. tH c:"•noe •l •ny lime, •pec:lflc:ellon• tH dee'9n• wllllOul node. •114 WllllcMll lncunt"I 011119allone. 

eoo.12 2 P99e a C•i.IOCJ No. 521·91SI Pnnted in U.S.A. PC 211 rotm 190A·1PO 
T•o 1S•15cl lil80!Kn: ~,._ 

--- -· - - . ·-·----- ·-----·- ·- ---------~ ..... ·--·---·-. ,~ 
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EP3HC /~\. 

.-.1 - '-'~,..,~'-II I y 
RECOVERY 

MACHINES 

@ 

-
EP3HCM 

@ MUL Tl-REFRIGEAANT 
ONE ?ASS SYSTEM 

FCR HEAVY DU1Y MOBILE & COMMERCIAL AIR CONDmONING AND REFRIGERATION APPLICATIONS 
BUSES. TRUCKS. TRAINS. AIRCRAFI'. REFRIGERATED TRANSPORT 



[j:::iiffil?! OUR HEAVY DUTY RECOVERY/RECYCLING MACHINE FOR FAST RECOVERY FROM LARGER 
-· _ __._ SYSTEMS RECOVERS BOTH LIQUID ANO VAPOUR 

FEATURE .. .. .. BEN EAT 

0 Cy6ncler Weighing Plalfonn 'Pr.wents dangt1101JS overfilling of cyinders. 

larg'? '11 hp heavy WI'/ Oanloss compressOI" (!) For last flN»very and re<:"/ding {Rt 2 up to tk~min). 

Ser and fcrger operaoon No sup11rvision nlqlJired during fflCO~ty. 

Compressor oil change @ ar.c:I oil re!Um sysrem 0 R•tuming compnssor oil lb tt.. aanlccas• and making pro,,;sion for chan9ng lh• 
<:onrplftSO' oil .,,sun1s ,.an of trouble free sllfllia. 

Fan forced 6n and lllbe condeMOr @ Liquifying lh• f&frigervtt hfore it is stored in th• cyindltr pt11!lflnts dangerous 
~amg of fire fflCO~ty cy(lflder. 

Hounnell!f"© Allows you to monitor oil change and 5/ter change interr.lls. 

High pressure 0 t:i;h te~alllre © c:ur out swi!Ch Proteas rhe machine and ~e ope.ator. 

Scavenge effect Ot.r machine will res ran•"''>' nwo minlNfls afulr comp/fton of recovery llO ·scavenge· 
any ntltigerant that may havfl boiled out of rhe campnsStJr oil or rhe accumW.tor and 
thlt(s). 

·nc valve(!) (not !i::-.ed 10 E?JHCM) Controls refrigerant flow QJting recyciing. 
"Note punry exceeds SAE Slandard Jt:19 t. 

Stylish steel @ powder coaled cabinet Tough. d.Jr.1ble and •asy to c:ean. 

· · ltage Availabltl in 220 volt 50Hz a11d r tCV 60 HZ {Expon). 

c.lec:rical@ Apot0ved by all Aus~ian E.'ec::rica/ Aurhoriries. We use qualiry Siemens elec:rica/ 
CDmponents. 

A choice of refrigerants I Available for Rt 2. R22. Rsca. RS02 and c.an be easily convened. 

A MULTI REFRIGERANT ONE PASS VERSION OF THE UNIT ABOVE WITH THE FOLLOWING 
ADDITIONAL FEATURES. . 

FEATURE I BENEFIT 

P.\ilti Refrigerant ' Designed wtrere there is a need :o s-Nitch qutekly and simply to eir/ler Rt 2. R22. RSOO. 

I RS02. 

Minimum emissions dur111g charge over :o I A loop era.JI( allows rhis mac!'line to reoover rile r&frigerant in 98% of its high side 
another relrigeranr circ111t Otlly tOOmm of 6mm tubing @ needs to be ventfld a.iring changeover. 

One pass punfica:on I Addng dial filrraoon ® t" rile n~n side (airer rhe con<JensorJ means rha: by sJtT:;;iy 
recollflring the refrigerant it is immlld~rely rNdy to IHI reused.•• 

Crankcase pressura regularor (9 I Provides added proteaion for thtl compressor from high net pressures. 

Accumularor flow oontrol ® I A level sflflsitillfl conrrol system monnors level ,., ensUtV proper low sids vaporization 
and 5/rration. 

Large l/a • inler @ I For fasr vapour and liquid recovfHY. 

Parents I Our parenr applica:ions prorea you from poor qualiry aJpies which w1fl not operate 
effectively. 

COMPLETE READY TO USE 
The following accessories are included: 

•Two 25i<g rec:Jvery c1finders and hoses with anri-blow back fittings •One Manifold gauge and 72• hose ser 
··Highly r:onatrW11/9d 11frio• .,,, may tlftd recyairg 

DISTRIBUTED BY: 

• 

MACE IN AUSTRALIA BY: 
ENV!f<ONMENTAL PRODUCTS Ar ,fALGAMATED 
P.O. Box 190. Shepporton. Victc'ic. Australia. 36.30 

~ Phone; (C5d) 3 J 29 I 2 - Fax: (058; 2 J 0172 
lntemotioncl: 61 5831 2912 - Fox: ~ 1 5821 0172 

I 



A SIMPLE SYSTEM FOR 
MAKING GOOD 

MONEY OUT OF USED 
REFRIGERANT. 

The S.KYEMITE recovery u~l 

A.'lnouncing a new conte?: in recycling 
ref:-:ge::m:. Tne SKYE Split Syst·!r.l. Two units working 
toge-_:..:.e:- or apart. 

Tne SKYEMJTE is a simpie and compact rtCOTJml 

uni:. !.ie SKYEMATE rrcydts R12 by removing • 
conta:=tinants. Both units are about the size of an 
ave:ag-e vacuum cleaner and are jus: as easy to use. 

The Sk'YE Split System. 
:\otiUng couici be simpler. You keep your 

SKYE\fATE recycling unit in a cen=al location, where it 
quici;.°'· and efficientlv removes the contaminants from 
R12, :;:-~ucing a purlfied refrigerant which is ready to 
useasain! 

The SKYEMATE recycler. 

)ou have a choice- invest in a SKYEMITE now and 
buy a SKYEMATE later. 

Of course. you can run a number of Sf...'YetilTES 
with onlv one Sk'YEMATE which reduces ca;,ital outiav 
anc in~ses your flexibility. . • 

And a bonus, your SKYEMATE Recycling unit 
can be r . .m with other brands of '!"eeovery only' 
machines. 

It will soon be compulsory to at least :ecover 
refrigerants, under laws designed to preserve the 
atmosphere.•• However, the SKYE Split System can 
improve your profits right now! Why wait? 

)ou Laep the SKYE.\.flTE recovery unit in your 
ute or \"an ready to go out to factories, fanns and • S :K: "YE 
works~ops, to recover refrigerants.Then it's back to ~ Good for the world. Great for business. 
your ::Oto.."YE.\.fATE to complete the recycling. \~.~I -CHECK WlllHOCALAIJ'l'HOAITY 

MANUFACJURED IY: 

Environmental Produ:ts Amalgamated Pty Lfd 
5/2J·2i Callister Street, Shcpparton, Victoria, 3630, Australia 

Phone Int.: 6158312912-Fax Int.: 61SB2101n 
For details of your nearest distributor, telephone ("ithin Australia) toll free 008 039092 

."./ 



T he ja\·ac range of 
RECO refrigerant 
recovery and recycling 

units is, we belie\·e, the most 
comprehensive and ad\"anced 
on the market toda\·. 

The investment required in 
a quality recovery/recycling 
unL !s quite substantial. so it 
is important that you get the 
features, sef\ice backup and 
accessories you need. It is also 
impcrtant to se!e-:t thr 
particular model with the 
features and cap.?bilitics to 
best suit your requirements. 

Ja,·ac has produced three 
models with quite specific 
applications in mind, arid 
\\ith features which in many 
cases an: a\·ailabie only on 
the RECO range 

\\"hen·you choose a javac 
RECO, you are also choosing 
the sup~"'r-t 0f Australia's largest 
manufacturer of high vacuum 
pumps, respected for its 
innovation and quality in 
the refrigeration and vacuum 
industries for over 20 years. 

Th!'~ models: 

RECG-1 
A true, multi-purpose 

workhorse, compact, fast, 
efficient. designed to rapidly 
remo,·e large \"Olumes of types 
Rl2. R22 and R502 refrigerants. 

The on)\· commercial unit 
a\·ailJble \\ith built-in ~ub
cooling to actually chill the 
dumped refrigerant, for 
impro\·ed efficiency and safety. 
The REC0-1 features a belt 
drh·e compressor with oil 
recirculation, and multiple 
refrigerant reco,·ery capability. 
Access is easy, sef\icing simple. 

REC0-125 and RECG-1345 
Specifically for the recovery 

of Rl2 and RI34a, these units 
arc also compact, but utilise 
hiJ:h<apacity twin filtration 
systems \\"ith replaceable filter 
drier cores. Both units use 
commercial size hermetically 
~t·ah:d compressors, mrn.Jifi•:d 
for simple oil checking and 
re-filling. 

:\o-fuss reco,·ery ensures 
minimum dO\m-time and fast 
repair of domestic, and 
automoth·e installations. 

The REC0-125 Jnd 13~5 Jre 
both capJble of \·apour 
recycling, and can be 
connected as shown on the 
back page. This means that 
refrigerant can be cleaned and 
dried, thus pro\iding real 
cost-sa\ing benefits by 
enabling the re-use of costly 
refrigerants. 

A11tomoril'r applic'1riofl 
usi11s a REC0-125 

Service and support 
In every detail, the RECO 

range exemplifies ja\·ac's 
reputation for quality, 
no-nonsense engineering. 
reliability, and sel'\ice. \\"e 
prO\ide, through our e.xtensi\·e 
distribution network. product 
support which is th::: em~· of 
our competitors- ourwhoie 
sef\iceand partsop:ration 
reflects a thorough. iong-term 
commitment to exct:!lence. 

Engineering 
All RECO units use pro,·en and 

tested refrigeration components 
and feature interchangeJbility 
and user seniceabilicY. 

All units have full\· \·ariable 
high pressure safety cutouts, 
and adjustaolc low-pressure 
switching pro\•ides the choice 
of pressure or vacuum cutout. 

All RECO units arc fullr 
automatic in operation and can 
be 'set and forger: If required. 
full mJnual on:rridl' J~H.I 
adjustment ensure tht: RECO 
units are adaptable to an~· task 

Air-cooled condemcrs, oil 
separators. sequence indication 
lamps and quick-connect no
loss fittings feature hea\·ily. 
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Typical recovery 
Connect the RECO unit to 

the \apour side of the system. 
t:se a ja\-aC . .\l"TOFF beneath 
the reco\-e1y cylinder to pre\·ent 
O\-erfilling. 

A \CICUum pump installed via 
a systems anal~~ can be used to 
e\acuate lines to pre\·ent air 
entering the reco\·erv C\"linder. 
~fore than 95% can be ~overed 
in this mode. 

Final evacuation/ 
recovery (optional) 
A feature unique to Javacl~ 

U desirJble, we a }a\·ac 
,\'ombJt vacuum pump as 
hown to remO\·e the final 
races of refrigerant. Prior to 
ech.lrgtng. e.Uiaust the Wombat 
ito the inlet of the RECO unit; 
djc.st range swttch f cr max;
lUm run time and dwell. 

Always use an em pry cylinder 
r J JJ\·ac :\LTOFr durm~ t!m 
r:mr.ji fmJI recon•ry. 

rJ>ical recycle 
Vsing only a REC0-125 or 
~4S as shovm. connect the inlet 
the REC0-12Si13-tS to the 
pour side of the recovery 
tinder. and the discharge of 
~ RECO-l2S.'!3~S to tJ1c liquid 
le of the recovery cylinder. 
If using two cylinders, use 
;>our side on both. Monitor 
tiJ the liquid and moisture 
licator shows dry. 

,.,, ... • . . .. 

---_.. ..,,,... 

In lirr aidr its polrrof CDnrir.wl 
product inrprulormmt ftnTIC Pry lJJl 
testr\'ES dr ris#rt ID alJer 
sptri{iazriars Milhout no0a 

Distributed in Australia by 
Actrol Parts. . --
A division of . ~-- -
GSA Industries (Aust) 
Ptyltd 
A.C.:\. 004 i84 301 
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Autolf • - ---:~:--:::: -
A mn~one autmmt:ic att-df ~ 

designed to switch olf the m:uvay unit wbm a 
spmfic cytindtt weght roches IK196 ~ry. 

Suitable for P (28kg), Q (-19kg), R (791-.g) 
size cylinders. switchable. The Autoff an be 
used with any JaViC RECO unir,. or 2-W volt 
recovey unit. 
Cat. No. R30057 

Cyllodtt troll'f 
(lnaxponting AUTOFF) 
A sturdy, folding tmll'f designed to 
transport P (281cg). Q { -19kg) md R (i9kg] 
cylinders. The trolley folds for c.uy stor:ige 
and incorporates the AL'TOFF Jutormtic 
cutoff fJcility. 

In practice, both the jJ\"JC RECO md 
cylinder trolley an be e.l.Sily whtt!ed imo 
position and connected up. The folding rrol
ley is idell for st!'\ ice personnel. JS it tika 
minimum sp;ia in the service \'Jll. 

C.it. No. RJ0087 (widro11t ALWFF) 

Hcnncticafly~akd 

High V.lcuum pump 
The J.tvJc \'fomb.it scril"S o( high \"JC.!· 

um pumps Jte designed ro be used in con
functfon wt th ja\"3C RECO umts Jt rhe IJSr 
s~gc of reCD\~ry. By using .1ppropri.Jtely. 
f\'aruatlon .and ftn.ll recovery of up ro I 00'°1 
an be .lchi~ In the one oper:irion.The 
Wo~t Is ava1uble In single or doubles~ . 
Cat. No. ODS<UOH (sinJlt sta.'itl 
C.it .• ~a. ODD<J.#Jlf (Jo11ble sc.i_\rl 

Analyser 
The jJ\"JC m;imfofd/JnJfyser c.ln be 

optioned on o:1 j.n-ac high vacuum pump. er 
as an option for we \lrllh o:1ny reinger.ition 
S}'ltem. The anJl~-ser incorpomes Hr and U' 
gauging. vah·es. plus J vacuum pump \"JJ\-e. 

Custom manufacture 
Ja~·ac o:1lso oiier cw:om dc:~1~:;l-J lnd r::anu
factured recm·ery. recycling and ch.irgmg 
facilities. lnformaoon on reqcest. 

~----..... 
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REFRIGERANT 
RECOVERY&_ 
RECYCLING 
SYSTEMS 
FROM TECHNICAL CHEMICAL COMPANY 

Technical Chemical Company is the industry leader in 
Refrigerant Recovery and Recycling Systems. Sercon 
products are manufactured using only top-quality compo
nents; a complete inventory of parts and accessories is 
maintained. Sercon Refrigerant Recovery and Recycling 
Systems include a •hassle-free• one-year limited warranty. 

SPECIFICATIONS: 

Rugged :&gauge 
steel construction 

Handles 30; or sow 
tanks on board-
7011. 14511. 1.000# 
tanks remotely 

l..alge wheels com· 
btned witn casters fer 
easy moving and 
maneuvenng 

Size: 20" x 20" x 45.5" Control Lamps: Green-Recovery 
Weight: 175 lbs. Red-Tank Full 
Connections: 1/4" nare Amber-Flush. Recycle 
Power. 115/120 VAC, 60 Hz Current: 9 amps 

Safely Equipment: Low/high pressure controls, cylinder lull shut-off. 
pres.surv '1l11el valve. safely valves. check valves. 
crank case pressure regulalor 

St:RCON 9000 
The Sercon 9000" is the industry standard in fast, safe, 

dependable Refrigerant Recovery & Recycling Systems 
for high-volume operations. It is UL listed and can be 
used with R-12. R-22. R-500 and R-502 refrigerants. 

it boasts a powerful 1 /4 horsepower Copeland 
compressor with a liquid pump that speeds recycling time 
and prolongs compressor life. The ·continuous-loop 
filtration• system can recycle 40 pounds of refrigerant in 
just 15 minutes; dual filter blocks increase recycling 
efficiency. 

Built-in high and low pressure gauges allow 
continuous monitoring of system pressures during 
recovery - once the system is completely evacuated, the 
Sercon 9000 shuts itself off. It has a Cylinder F1111 Light 
and Cylinder Level Indicator to show how much refrigerant 
has been recovered at any time. Meets S.A.E. J-1991 
(1989) R-12 purity standards. 

An oil sight glass makes the amount of oil recovered 
easily visible. An external drain on the front of the Sercon 
9000 makes it easy to drain. 

• Basic Flush kit (Part 1512445) for 9000/9220 systems. Optional 
adapters are available for use with many auto makes and models. 

The Sercon i;ooo boasts a unique flush cycle that with 
the "Basic Flush Kit uses recovered refrigerant to flush the 
system. It's easy for one person to operate, saves time 
and material, and is environmentally responsible. 

Some commercial equipment contains a large quantity 
of refrigerant. The transfer capabilities provide the 
mechanic a method of moving refrigerant in a liquid state 
at a high rate of up to 25 lbs. per minute. This means 
substanti:il time :;avings iOitie mectiani~---
S.!!.fCQ.!J_J} 134 

The Sercon 9134" is a dedicated machine for R-134A. 
It has the same specifications as the 9000, with a 
synthel;c oil in the compressor. 

\ 
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SERCON9220 
Designed with the world market in mind, the Sercon 

9220° offers "'h~ same quality, features and perlonnance 
as the Model 9000, but operates on 220/240 VDC, 50 Hz. 
And like the Sercon 9000, it is UL listed, easy to operate, 
efficient and environmentally responsible. 

SPECIFICATIONS: 

Size: 20" x 20" x 45.5" Control Lamps: Green-Recovery 
Weight 175 lbs Red-Tank Full 
~nnections: 1/4" flare Amber-Flush, Recycle 
Power: 220/240 VDC, 50 Hz Current 5 amps 

Safety Equipment: Low/high pressure controls, cylinder full shut-off, 
pressure relief valve, safety valves, check valves. 
crank case pressure regulator. 

SERCONBOOO 

The Sercon 8000 Single Pass Recovery and Recycling 
System i::. U.L. Listed and can be used with R-12, R-22, A· 
500 and R-502. This system meets SAE. J-1991 (1989) 
R-12 purity standa;ds. The Sercon 8000 is the same 
quality you have comP. to expect with all our other 
equipment. 

SPECIFICATIONS: 

Size: 20· x 20· x 45.5" 
Weight 160 lbs. 
Connections: 1/4" flare 

Control Lamps: Green-Recovery 
Red-Tank Full 

Power: 1151120 VAC, 60 Hz Current: 9 amps 

Safety Equipment: Low/high pressure controls/cylinder full shut-off. 
pressure relief valve, safety valves, check valves. 
crank case pressure regulator. 

• Patent Pending 

- - • -~ ""-- _c_.;-o...;·-~·-· .• ··• ··- ·····- - -
·- ;,. _____ : ----- ··--- ·- ·-----------------



SERCON5000 

--· ---· ···---·-- -· 
SPECIFICATIONS: 

Size: g• x 19• x 24' Control Lamps: Green-Recovery 
Weight: 70 lbs. Red-Tank Full 
Connections: 1/4" flare 
Power: 115/120 VAC. 60 Hz Current: 9 amps 

Safety Equipment: Low/high pressure controls. cylinder full shut-ott. 
pressure relief valve. safety valves. check valves. 
crank case pressure regulator. 

The Sercon 5000" Refrigerant Recovery System allows 
smaller shops, auto dismantlers, and the HVAC/R Industry 
to have a portable, well balanced, and easily op<?rated 
recovery system. A single 9000 and several 5000 systems 
:-:re .'.ln c-:onomic:11 ortion for largi?r service orerations. A 
5000 allows the HVAC/R industry access to roof top 
installations and remote jobs. The 5000 contains a full 
condensing section with dimensions that make it easily 
carried. 

The UL listed 5000 provides the same efficient 
recovery capability as the Sercon 9000 without the 
additional expense of the recycling system. Recovered 
r~frigerant is stored in 30 to 1,000 lb. capacity cylinders. :t 
may then be recycled through a Sercon 9000, or sold to 
an off-site recovery center. 

Sercon Acid Test Kit 
Features: 

• Simple - just two bottles tr -- -'; with 

• Complete - each kit has .,. 1 th1ng you need to do the 
job. After the test just disc.;:~ •he kit. 

SERCON 4000 
ACID PURIFICATION SYSTEM 

The Sercon 4000 is specially designed with the 
HVAC/R industry in mind, for filtering refrigerant from 
systems with a high acid or moisture content. It is used in 
conjunction with the Sercon Refrigerant Recovery 
Systems. 

The 4000 is UL recognized and features a special oil 
separator/accumulator and filter/drier blocks to remove 
the acid and moisture from the refrigerant before it enters 
the recovery system. 

SPECIFICATIONS: 

Size: g• x 19" x 24" Weight: 55 lbs. Current: 1 amp 
P0-.·1N: 115/120 VAC. 60 Hz Connections: 1/4" flare 

• Sure - no need to !JUess anymore. Color changes are 
easy to detect for p·:isitive indication of acid level. 

• Convenient - handv small size package allows easy 
storage in your tool box. 



SERCON2000 

The UL listed Sercon 2000 Flush/Transfer• unit 
contains a high volume liquid pump that provides the 
service technician a way to flush an air conditioning 
system or transfer/off load a large quantity of liquid 
refrigerant without venting CFC's into the atmosphere. 
This system weighs only 25 pounds and is contained in a 
8" x 9-1/8" x 18" tool box for portability. The Sercon 2000 
can be used with all refrigerants. 

SPECIFICATIONS: 

Size: a· x 9-1/a· x 1a· Control Lamps: Gn!en-On 
Weight: 25 lbs. Red-Tank Full 
Connections: 3/8• nare 
Power. 1151120 V~C. 60 Hz Current: 1 amp 

Safety Equipment: Pressure relief valve, check valve 

SERCONl 000 

The UL listed Se;con 1000 Vapor Recovery System 
offers the small shop and the appliance industry an • 
affordable, efficient way to recover R-12. The system 
recovers approximately 1 /2 pound per minute utilizing a 
1/6 horsepower compress_or. The unit weighs only 35 
pounds. ' 

SPECIRCATIONS: 

Size: a· x 9-118· x 1a· Control Lamps: Green-Recovery 
Weight 35 lbs. Ped-Tank Full 
Connections: 114" ftare 
Power. 1151120 VAC. 60 Hz Current: 3 amps 

Safety Equipment: Low/high pressure controls. pressure relie! valve. 
check valves 

In addition to Refrigerant Recovery and Recycling 
equipment, Technical Chemical also offers a complete line 
of air conditioning supplies and accessories. 

- -- .... ____ _ 
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!I..: 
fCI. :E8UlMNT APIUCATlllf AREA 

caFMATIVE FrATUIES IF R£PSES'OOATll,{ EGUIMHTS 
FIJI CWICTIIW AND RECYCUl«i IF REFlUriEIWIT GASES 

SIZE 

APPElGU 3.4 

:iEIGfT : RECIMRY : RECYCUMi FrA1111ES -:----- --------- ------:---:---- ----- -------- ----------
f. :REFRIGEMNT 

:llECIMIY SYS-: 
:mt HE. ,USA : 

<•WlllEL. RC-t IRESIIEfilll/COIOCW. : t6"1t2"111" 140 lh :0.5 lb/aia: R-t2,R-ZZ,R-500,R-502 ,- REW.UY llUT IN..Y :COORACTIJIS 

<•1:llEJ'1.{JllT111'S:C111111Cw. AIR CllCllT- :Z9"1lZ"114" :1os l•s:2-Jlbs/ain: 
:ST-100 Al 1 :IllUMi :R-12,R-ZZ,R-500,R-502 :- llITS & ElllEEIS SllE 

: STINIMDS 

2. :SPI CllPOIAT-: 
: lllf,USA <OTA: 
!Diwisionl 

: AUTl1'2Bll.Ei 

lbl:ID 1396 : AUTlll!D!l.Ei 

<cl!ID 1397 : AUTIJll81L£5 

J.lLICITED TEOlf-! 
: 11.DGY CARRIER: 
!U.S.A 

<•I: 19M RlfS 

:WIZl"xZ5" : 150 lbs!0.5 lb/ain:Z.5 lbs/ain!R-12 

:45"zZt"zZ4" !115 lbs!0.5 lb/ain: .a lb/ain !R-12 

:15"1Z0"1t4" !53 lbs :0.5 lb/01n: :R-fZ 

:- llSlGED Fii llllll.E 

I AJC IWlllET 
:- REW.UY llUT IN..Y 

:- REaMJIY & ll£CYCLDli 
! LICIT 
I- RECIMJIY & IECYCUJli 
: LICIT 
'- RECIMRY llUT IN..Y 

I 
I I 

' I 
I :- ZO !CHIUERS :4

1

-9"13'-a J/4!Z75 kg : LIOUID 11 kg/hr :R-lt,R-ttl,R-IZJ 
!zZ'-5' t4 kg/hr 

>- llO..tllS RECIWl61Mi IF : ' 

4, !ENYIRINOT 
!l'IHIJU:TS AM-: 
:1.GAflATED PTY : 
!L Jl), AUSTRALIA: 

"SKYE" 
I 

<•I: EP-3 :1118IL.E & COIEICIAL AIR:4001500r 
:cat>lTIIJflN.i & REFRiriE-: 1000 <•I 
:RATllJf APPUCATIINi I 

I 

- ' m: EP-4 -llG- :40015001 
11000 ,_, 

1<1: EP-4HC -Dir l350rZZOr 
:440 ,_, 

(dll tf'-5 -Dir :40013501 

: > RECYQ.ED llEF'RlfDMT 
:>- RECIMIY & RECYQJJli llUTI 
l l 

56 kg Z5 kg/hr : Z5 kg/hr !R-12,R-ZZ,1-500,R-502 :J-POITAIU ml. IFIUEI & 
IJ DISTIWTIIJfl,IECIMIY & 
:J llECYQJJli llllT 

Z0 kg Z5 kg/hr 

20 kg ~ lg/hr 

24 kg : 

:R-12,R-22,R-500,1-502 :- 11111> CARRY,RECCMIY llUT 
I 
I 

:l-12,R-22,1-500,1-502 :- 1W1 CARRY,llECIMIY llUT 

I 
: ZZ kg/llr !R-12,R-22,MOO,li-502 l- IWI) CAlllY,llECIMIY & 

,, ... 1 ,, ZJ 



APPENDIX 3.4 (Contd..) 

9...: 
llEflICDMl'S flJ. lEBUIPtDT APPUCATlllf M£A SIZE :IEIQIT : R£CIMJIJ RECYCUNi llNl.D FOTUIS -: ---: 

5. :JW« IECO, 
lMSlllLIA 

<•J:IECO - 1 CillDCII(. All CINJ1Th390i440I 43 t9 : 60 t9/hr ,R-2,R-22,1-502 :>-fEETS 11&1IfDMT sr ... 1 :llDS :600 ,., • E-1'77 'SI( J199t/19/10 : • 
:J ll£CIMRY llUT 
• .. <•llllECIH2S llll£STIC/Mllmll.E :390i440z l5 t9 : llkt/br .t lit/1i• :1-12 :>-YAPOI Riil l&llfDINT 

l600 <•I 
: ) llECIMIJ ' llEmLE 

(dlREC0-1345 1111£STIC/temllllll.E :390i440a 35 t9 : 't lil/1i1 :1-m. - IECltlDli I.MT llll.J I 1600 (•I 
6. lTEClfflCll. 

lCIEUCll. CO. , : 
: U.S.A 

t•I: SEICOC 9000 :HIQf Wl.llE AIR CIHIIT-:20"r20•x45S .175 Us:25 lbs/1ia 2.7 lh/1i1:1-tz,R-22,l-500,l-502 ,- IECIMJIJ & IEC1tUJli llfIT 
: IllflMi/llERIIDATillf 
lEllIPtDTS 

m: SERCllf 8000 : :20•r20•x45S : 160 lbs:25 lbs/1in:2.7 lbs/1i1:1-i2,R-22,l-500,l-502 :- llECIMJJ & R££YCUJli llUT 

<cl: SERCaf ~ :911U !HIPS/MD DISM-19•xt9•124· 
:NTL.ERStAIR C(ll)ITllHRS: 
:& llEfRICEIATlllf E8UIP- : 
:IOTS 

:l-12,R-22,MOO,l-502 :- 11£.:tMIJ llCIT llU 

<P~e 2 tf 2J 



!tax. collection ol CFC 12 using vla:tic bags {; 90!! 

Practica! ~ty. recoverable through ~1astic bags 
- Percentage 
- auc111 tit y arr: 

~•ber ol plastic bags re~uirfd 

Ce i.Z Kg per bag and 25! 1r<1sta9e! 
Sale price of reccyered C~C usir.g t:.tgs 

- Per Kg 
- Total sales 

Operating costs tor recuijeri~g CFC ( Labour cost! 
- Per Kg 
- Total cost 

Cont1bution < per Kgl 

•()CC .. ·- ·~ ... ':' 
in t! ! 

2010 
·----------·--------------

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



FOiU!Ai Fffi VIABILITY ~':ALYSIS ffi1 REC~'Si' ::"Sn:G rn1T:.Ci.E ::~·::~ 
''-'E!ffil1E n'!-'E s: 

·---------------------·----------------------
·~ ••• .,l 1~:: 1W7 ·~ ·~ .. ---------------------------------------------------------------------

Guantity or CFC 1Z re'o~ered C~g per annual 

A. ftaterial Caiti 

t. Raw ?laterial <Recovered Cf'Cl ; 0 L£ per lg 
z. Spar~i and Consuaab!es ; 0.3! ~'SS per Kg 

Tatar tiat€r1al 'ost <A! 

B. Paver ca O.C? Lf ~r KliH & C.OS ~,.; per Kg! 

C. Labour 
Wages 

l'.ant.ouri/K9 
liage Rate Cper 11anhaur: 
Total liages 

!idptrvision salaries 
r!anhours/lig 
Rate !per aanhourl 
Til~aI salaries 

fotai iabaur iCl 

~. O•tr~ie.>Js 

Repairs & JalJtenan(e ( ; sz or i!·~uipo1ent (OStl 
~Unl;t:at~.c & ;e!liilg exi;en>e> 
Cantingenc1es at ~i. 

F. EXPECml Sit..£: ra e LE !~gl 

G. CiROSS FRIJ'IT BEF'GRE INTEF.£Si l OEP. tF-El 

H. TOTAL FrNANCrti.. EXPENS£5 •• 

I. D£PRECIATIOO & :.OT!SATI~I <a 10! St. line! 

J. OPEliAT!NG Pi!OFii CG-H-Il 

K. TAX C40Z! 

i... NET DFER~TWG :qoFii U-f'.: 

Add: Dtprec1at1on 
"inus: Loan repa1itnt 

Pf:T CASH ~CRLW.S 

----------- ·---------------------------------------------------------------------------------··--------------------------------

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



APPEJl)ll 5.3 
EaJOIIC VIABD.ITY IF VENTUIES RR CfUECTilll/REaMIY .. AECYCLDli IN EGYPT 

t. ESTIMlID a!>T IF PROJECT & SOEE IF F.DW«:E (for Heh lypt ol nnt1mJ 
ha l£) 

Ila et cest 1 

W Z.,.rled 

- FIB Vdut (~) 
- Iawr•ce m Freipt (~) 

a 51 ot FIB V•lue 
- CIF Vilut (~J 
- Clf V•lue U1ul aarrncyJH 
- 1.,.rt lkaty 

i• % 
i• loc•l currency 

- Port Handlin9 ind Inlind 5"i,.ent 
a 10% ot cil v•lue (loc•l currency> 

Lindt4 Cost of Equipll!Al 

(ii) Indigenous 

(i1iJ ILachintry stores & spi1rts 
a 5% ol cil v•lue 

2. Expenses on lr•inin9 ol 
loc•I ltchnici.as.*+f 

11.lgt Rile <per Mnd•yJ 
No. et und•ys 
Tot.I Tr•inin9 Cost 

3. Provision tor contingencies 
fa mx ot iboVtJ 

Tot•l Cost 

FINKED BY 

1. Equity 
2. Stcurlit lldiue-ler• lous 
3. Other sources <Subsidy on tquipitnl 

a 20% of liftdtd m\1 

Tot.I 

RECOIOY 
111..Y 

1000 
50 

1050 
3476 

0 
0 

343 

38Z3 

0 

174 

12 
6 

72 

407 

4476 

1026 
2615 
765 

4476 

RECYCLDli 

2400 ffff 
120 

2520 
1341 

0 
0 

834 

9175 

0 

417 

12 
9 

103 

970 

10670 

2433 
6402 
1~ 

10670 

1 Vtnlurt type A .i.t colltclion using pl•slic bigs his not bttn shat111 iiovt, •t it dots net invol~• ifty inv1s'8tnt 
H EICIW& RATE : 1 ISi • 3.3t LE 
Ht EJCpensts on lor11go t1chn1cii11s lilctn •l a.lion.I 11v1I 
fffffor r1cyclio9 v11tur1, c11l ot 1qui,..nl i1cl1M1111 111 1 .. i,..•l ftr r1cyclio9 illd 111 ltr r1cev1ring Cf'C 

"• f "7) 



APfEJl>II 5.3 CHU 

2. ECDOUC YIABIUTY M.YSIS Al al.1.ECTUlf US!lli PLASTIC WQ 
(\UTIIE TYPE Al 

( i• l[ ) 

1993 1995 1996 1997 1999 2005 2007 2010 

flu. colhcliH 1f CFC 12 Hill! pl•stic u9s (i 90%1 164.79 179.64 133.60 '181.26 175.50 144.54 121.07 93.33 

Pr•clic.l •ly. rtc1ttr .. lt 1'r11 .. pl.slic lli9s 
- Ptrculi9f 10 50 50 50 50 50 50 50 

- au.lily um 16.41 89.82 91.80 90.6.1 17.75 7?..27 64.04 46.67 

..._.,r of pI•slic lli9s rt .. ire4 17166 93563 95625 94406 91406 75281 66703 43609 

<i 1.2 Kt ptr ut - 251 Wisliftl 
Silt prict 1f rtcottre4 CFC 1si1t U.s 

- Ptr K9 5 5 5 5 5 5 5 5 

- Tot.I wIH 79<119 431136 440640 435024 421200 346896 307361 ZZJWl 

Optr•li19 costs for rtcovtri119 CFC ( liblur costl 
- Ptr Kt 3 3 3 3 3 3 3 3 
- Tit.I cost 52T.J3 287424 m-160 290016 280llOO 231264 204912 t49'R.a 

Contillution ( _'fr Kg) 2 2 2 2 2 2 2 2 

To~l optr•li119 profit 26366 143712 146880 145008 140400 115632 102456 74664 

IP•gt 2 of 71 



APPOl>II 5.3 cOAW. 
3. mlllUC VIAIIUTY M.YSIS F1I IEaMIY lSJJC'i PflfTA!l.£ EllIPIDT 

(\OTillE TYPE 81 UN LE) 

llESCRIPTIOf 1WJ 1995 1996 1Wl 1999 2005 2007 2010 

.._lity 11 CFC 12 rtct•trN <19 '" .-1 3)0 3)0 339 356 376 240 1&l 104 

A. lllteriil C1sts 

1. bw lllttriil lRecenrN CFC> a 0 LE '" kt 0 0 0 0 0 0 0 0 
2. S,.res .- C11stl8Ules a 0.31 '8 per 19 D D 341 365 386 246 1U 107 

T1lil lileri•l cost <A> • - 341 365 386 246 1U 107 

8. Ptwr <a 0.07 LE per 1111 & o.as 1111 per 19> 1 1 1 0 

C. liMlr 
Yips 

lluMlrs/19 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
11ift Rite (per llillt.•r> 2 2 2 2 2 2 2 2 
Tolil 11i9H 113 t13 127 134 141 90 6, 39 

S.per•isio• s1l1ries 
llull1111rs/K9 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
Rite (per liftbtur) 3 3 3 3 3 3 3 3 
Tolil uluies 23 23 25 27 za 1a 14 a 

Tot.1 libour lCI 135 135 153 160 169 108 82 47 

D. Ovtrheids 
Repiirs & -.inle1W11ce ( a 5% of tquipeenl cost) 191 191 191 191 191 191 191 191 
Ad8inislritive & stiling txpensts 200 200 200 200 200 200 200 200 
Contingencies it SI 42 42 45 46 41 31 33 27 

Tolil 'vtrhtids <DI 433 433 436 437 439 42& 424 41a 

E. Eslililt of cost of oper•lion lA+B+C+D) an an m 964 996 784 695 572 

F. EXPECTED SALES <a a L£ /k9) 2400 2400 2712 2850 3012 1920 1466 832 

G. fiRms PIHFIT llEF<IE lHTER£ST & IE'. lF-£1 1523 15Zl 1775 1U6 2016 1136 no 260 

H. TOTAL FDfANCllt EIPE&S tt 483 363 302 242 121 0 0 0 

I. IE'RE1..lATIIJf & NllTISATIIJf <a 10% St. lint) 44& 44& 44& 44& 44& 0 0 0 

J. IHRATDG Pm:IT lG-H-U 592 713 1025 1196 144& 1136 no 260 

K. TAI l40%1 237 285 410 41a 579 455 308 104 

l. E IHRATDG MIT (J-fC) 355 42! 615 11a 869 682 462 156 

AU: Dtpnci1tion 44& 44& 44& 443 44& 0 0 0 
"inus: loin rtpiyMnt 0 336 336 336 336 0 0 0 

E CMH ACCM.S 803 540 727 830 911 682 462 156 

H SCIOU RI 00DEST • amr IJ 1Elll LOllll& - 11% r1t1 ti i1ter11t iM I JIUI ,,,.,..., ,.riM •lttr •r1llrim ti • JN' 

"• 3" 7t 



4. S96TIVITY IF BREM E\tN VO.ti£ ro SM.£ PRICE REaMRED CFC 
(Vtnlart type 8) 

1. Silt Prict tf rtctttrH ~ 
(•s I ti stlli19 prict tf ttr9i1 ,.,, 

2. Y•ri .. lt Ctsts 
- l.w .-ttri•l cests 
- C•s.Ults cest 
- utililits cest 
- U..r cest 

Ttt.l v.ri .. lt costs 

Coatrilllti .. 

3. Fixt4 Ctsls 
- ltpiirs & Riialt1i1Ct(lacll4i19 tvtrhti!is) 
- Stlli19 & 1Wai1istrati11 tXllfllSts 
- Fia.aci•I txptttSts 
- DtprtciatiH 

Tot.I fi1t4 Costs 

4. Brut-ntn Allilysis 

- Brtutvtn qu~tity in Kt 
- Brtutvtn ltvtl of salts 
- Brtutvtn ltvtl •s I of s•lts 

Sceurit 1 

4.80 
CIJU 

0.00 
1.03 
0.00 
0.45 

1.41 

3.32 

233 
200 
413 
44& 

1364 

411 
1972 
137 

MJTE : Sct .. rio 2 his bttn idopttd fer tconoeic viibility a..lysis of lht vtalart 

5 • .uNmwr PROJECT PMAl£1tRS 
(Ye11lart lypt 8) 

t993 t994 t995 

Tol•I C.pit.l &ploytd 4476 0 0 0 
Tit.I Equity &ploytd 1026 
Ntt C.sh Inflows !On Equityl a -1026 803 504 540 
Iattrllil R•lt of Rtlurn !On E41aityl 67.11 
Pay lick Ptriod !On Equityl Allc.;:t Ont iAd hill yHn 
Nit C.sh InflM ((Jn C.pit.l Cestl I -4476 1093 1093 1093 
Inltrn.l Ritt of Rtlurn !On C.pital Costl 23.5% 
Pay Back Ptriod COn C•pital Costl About four years 

a C.sh inflows COn Equityl = Ntt profit + Dtprtciation - loan r1,.ym1nt 

(i1 L£) 

Sceurit 2 

a.oo 
(501) 

0.00 
1.03 
0.00 
0.45 

1.41 

6.52 

233 
zoo 
413 
441 

1364 

209 
1673 

70 

1996 t997 

0 0 

727 &10 

1244 1310 

IC.sh infla.s !On C•pital Cost) = Ntt profit + Dtprtciation + lnttrtst t 11-Tax a.ttl 

APPEll>IX 5.3 c .. u 

ScHUit 3 

11.20 
(701) 

0.00 
1.m 
0.00 
0.45 

1.41 

9.72 

233 
200 
483 
441 

1364 

14\i 
1571 

47 

Y£M 

1991 1999 2002 

0 0 0 

918 911 11~ 

1362 1339 1195 

!Patt 4 of 7l 



APPEll>II 5.3 c•l4 
6. ECOOUC YIABllITY 11R.YSIS Fm RECYCLIJli 111111 AllDITUIR. REW.UY I.WIT 

('81\llE TYPE Cl Un LE J 

f993 1995 1996 1W7 1999 3!05 2007 2010 

blity el CFC 12 rMydt4 (KG ,er ....._, 2li23 ~915 10475 10521 10450 8ll'.3 &ali.1 4755 
- ai...tity t1lt111illy rtc1vtrt4 Cit> 1250 2500 2825 2968 3138 2000 1527 167 
- a. .. tity i1lt,...lly pr1ctssl4 Cktl 1373 74&5 7650 7553 7313 al 5.136 3889 

A. lllltri•l Ctsl 
t. bw lllltri•l Cltctvtrt4 CFC 121 

ii Exltrully lraa rtctftrJ 11its a a LE ,er It 10000 20000 22600 2'3741 25100 16000 12213 6933 
•> I1ltruily pr1ctsst4 a 9.11 LE ,er It I 12517 68223 69TlJ 61131 66651 54893 416.11 35444 

Tot.I a. lliltri•I C•d 22517 88223 92327 92515 91751 70893 60&51 42371 
2. Spires ... Ctn~lts a USS 0.41/Kt 3560 13551 142U 14278 141&2 10887 9314 6454 

Tolil .. ttri•I cest CAI ZJJJn 101773 106542 106863 105932 11780 70165 48&31 

1. ,..,, ca 0.01 LE ,er lllf & 0.05 1111 ,er It> 9 35 37 37 37 za 24 17 

C. l.iMar 
llittS 

lliallturs/Kt 0.25 0.25 0,25 0.25 0.25 0.25 0.25 0.25 
... ., blt '"' ..... ,, 2 2 2 2 2 2 2 z 
TtliI 1Mtt 914 3744 39'28 3945 3919 3008 2574 1713 

S.,ervisi11 s.lirits 
,..._rs/It 0.100 o. 100 o. 100 o. 100 0. 100 o. 100 o. 100 0. 100 
lilt (ptr Ulllourl 3 3 3 3 3 3 3 3 
Tot•l s.luits 717 2996 3143 3156 3135 2407 2059 1427 

Tot.I lillaur CCI 1771 6740 7071 7102 7054 5415 463'Z 3210 

D. Ovtrbtids 
RtPiirs & .. inltllillCt ca 5% of eqipatnl costl 459 459 459 459 459 459 459 459 
Adainislr•livt & stiling txpensts 3500 3500 3500 3500 3500 3500 3500 3500 
Tri11sporliti111 & Storigt ca 10% ol s•ltsl 4197 15976 16760 16&33 16720 12!36 f0981 71111 
Conlingtncies a 5% 1801 6424 6718 6740 6635 5201 4W 3181 
Tol•I tvtrbtids 9957 26359 27437 27532 27364 21996 19427 14749 

E. Eslia.lt 11 cost ol 1ptr•li11 CA+8fC+Dl 37813 134907 141087 141533 140386 109219 94249 6611J7 

F. EXPECTED Siil.ES ca 16 LE/k9J 41972 159760 167600 168333 167200 128360 109807 76087 

G. QfE PIKFIT llEFllE lNTtR£ST & llP. IF-El 4159 24353 26513 26801 U814 19141 15553 92.80 

H. TOTf4. FDW«:lrt. EXPEHSES H 1152 864 7ZO 576 2M 0 0 0 

I. IE'RECIATia. & AQTISATia. ca 10% St. lint) 1067 1067 1067 1067 1067 1067 1067 1067 

J. IHRATU«i PRIJIT I G-tH l 1939 22921 24726 25157 25453 18074 14491 8213 

K. TAX C40%l 776 9169 9190 10063 101&3 7230 5796 32a5 

L. t£T OPER4Tlf«i PIHJ' IT I J-10 1164 13'.'53 14&16 15094 15275 10844 8695 4928 

Ad4: Dtpreci•lion 1067 1067 1067 1067 1067 1067 1067 1067 
Ni•s: lo.n rr111ymnt 0 800 800 aoo 800 0 0 0 

E CASH ACCNl.S 2231 14020 1'102 15361 15542 11911 '16Z "" 
ff c;r.wnll f FTlr r~ 4NI! ltF'PA~ l'F' ITT" I nANC: - f~ r~t" ~' inbr.,1t .Jnd ~ v11.fr1 '"MY911nt ,,.,,;,,If fl'MIP ~ "' "I 



APPEJl>ll 5.3 contd 

7. ctJllUTATD IF a!tT IF DITERIR.1.'f PROCESSEJ CFC Fiii AECYCUJli '81111E 
< Fiil CFC REaMJIED 11IHIJGI PLASTIC 811651 

<Refer itf9 A.1<•>> 

<in LE> 

A. fliteri•l Costs 

1. hw fliteri•l <ReclYtred CFC 9iS) a 4.3 L£ per t9 4.30 
2. Spins ad Co15UHles a 0.31 USS per K9 1.03 

Tot.I Mleriil mt (A) 5.&.1 

8. utilities 
- Pawr <a 0.07 LE per Kiii & . 0.05 Kiit per Kg> o.oo 

C. 1.&llaur 
W.9es 

llinhaurs/K9 1.50 
llige It.le (per lillllourl 1.50 
Tot.l llige 2.25 

Supervision s•l•ri!s 
ltinllours/Kg 0.025 
R•te (per ..nllourl 3.00 
Tol•I s.l•ries 0.08 

D. Tr•nsporl•tion cost < a 20% 01 r•• llileri•l cost> 0.96 

Tot•l per Kg cost of liquilie4 g.s <A+B+C+DI 9.11 

<Pigt 6 of 71 



a. SENSITIVITY CF BREM E\9 IJllJ.1£ TD COST Rllll PIATERltL.S 
(Venture type C> 

1. Sile Price of CFC 

z. V•ri••le Casts 
- R.. .. teriil casts 
-(is I al sellin9 price al recycled cf c) 
- C11su..•les cast 
- utilities cost 
- u•r cost 
- Tri11sperl•li18 ind Storige 

Tolil viri .. lt costs 

Contrillutien 

3. Find Casts 
- Repiiirs & "'1inltn.111ce(lncludi119 OYtrhtids> 
- Stiling & Adliinistrilion expenses 
- Fi...iciil exptnsts 
- De prtciilion 

Tolil Fixtd Costs 

4. Bre.iktven Anilysis 

- Brt.ikeven quinlily in Kg 
- Brtilcevtn level of silts 
- Bre.ikevtn level iS I of Silts 

SctUrio 1 

16.00 

4.t.O 
(~JU 

t.36 
o.oo 
0.63 
1.60 
a.44 

7.56 

2259 
3500 
tt52 
1067 

7979 

1055 
16377 

40 

flJTE :Sctftirio 2 his been idopttd torecon .. ic vii•ility aa.lysis ol tht vtnturts 

9.Dl'OfTANT PROJECT MHAf£TEJIS 
<Venture lypt C> 

f993 1!!~ 1995 

Tolil C.pil•l Elploytd 1067C 0 0 0 
Ttlil Equily Elpltytd 2433 
Nit C.sll lntlM <On Equilyl a -2433 2231 7554 f4020 
Inltrnil Ritt ol Rtlurn <Oii Equilyl 197.21 

Scftllrit 2 

16.00 

a.oo 
(50:) 

1.36 
0.00 
0.63 
0.42 

10.46 

5.54 

2259 
3500 
1152 
1067 

7979 

t439 
230Z7 

55 

1996 

0 

15102 

Piy 8.lck Ptriod IOn Equity> About ont yHr ind two 11ntt.1 
Nil Cish Inll°"5 (On Cipilil Cost> I -10670 2922 8959 15339 16335 
Inttrllil Ritt ol R1turn <On C.pit•I Cost> 7&.9% 
P•y 8.lck Period IOn c.,it•l Cost> Alllu t tw yHn 

I C..• iallM (Qa Eflity) • Nil pr-1it + Dtpnci1U• - lNI ,.,.,_., 
I f.•th inflow• IOn r.aoital Co•tl s 'lft ~r~fit + n..~'''iation + fnt•r•~t • lf-T~y D~t,1 

A-PENDIX 5.3 (Contd •• 

1997 

0 

15361 

16507 

<Ia LE > 

SctliliO 3 

f6.00 

f1.ZO 
(701> 

t.36 
0.00 
0.63 
0.40 

t3.63 

2.37 

2259 
3500 
1152 
1067 

7979 

3373 
53969 

t29 

Un l£ I 

YEM 

f998 

0 

15531 

16590 

1999 2002 

0 0 

15542 14797 

16515 14797 



Appendix - ~ 

NET NATIONAL ECONOMIC BENEFIT 

The Net National Economic benefit has been worked out 
using the principles of social cost benefit analysis, to 
the extent quantification of various variables has been 
possl~le. Th analysis ls confined to activities directly 
associated with the Recovery and Recyclins prosramme. 

GENERAL POINTS REGARDING COMPUTATION OF BENEFITS AND COSTS 

All items have been measured at constant prices that is 
those prevailing in the year 1991/92. These items have 
been initially measured in terms of the local currency and 
then converted into dollar terms at the exchanae rate 
prevailina at present, i.e. in the year 1991/92. Futur€ 
benefits and costs have also been measured at the 1991/92 
prices and converted at the exchanae rate prevailina in 
this year, since it is extremely difficult to predict 
accurately, both inflation in the future and future 
exchanae rates. 

BENEFITS 

Savings in Imports 2J_ Refrigerants : 

This item is quantified as the quantum of foreian exchange 
saved throu~h the recyclina of CFCs and thereby avoiding 
the imports of these aases. 

Even thouah most developing ecomomies are faced with under 
employment or unemployment and thouah most aovernmentJ 
value the creation of employment opportunities, it is 
difficult to quantity in monetary terms the value of 
employment aeneration. Moreover, even thouah employment 
generation can be an important objective of aovernment 
policy, the ~ •• e basic objective is increasina the welfare 
of people in the society. A measure of the increa3e in 
welfare is obtained by estimating the increase in 
consumption that comes about throuah increase in personal 
disposable incomes aenerat~d by employment. It is often 
the case that one will not be able to observe the exact 
increase in consumption that will come about through 
increased personal disposable incomes. In such a case it 
is necessary to obtain some parameter which will enabl~ to 
estimate the increa3e in consumption that come3 about. 
Thus estimating the following rearession equation will be 
useful 



where. 

PFCE = 

POI = 

APPENDIX..5.4 (Contd.) 

PFCE = A· + s·•POI 

private final consump~ion expenditures measured 
at constant prices 

personal disposable income measured at constant 
prices 

A•. s• are the parameters to be estimated. 

s· is the marainal propensity to consume and is the 
parameter of importance. This parameter tells us the 
amount of additional consumption that will take place for 
every unit increase in personal disposable income. For the 
present study A• and s• have been estimated throuah the 
regression equation 

PFCE = A + B * GDP 

This was done as the UN National Accounts Statistics for 
the project countries did not provide POI for sufficient 
number of years to carry out a rearessi~n. Estimating A 
and B using GDP in the equation vas taken as best 
alternative though this would yield a value of B slightly 
understated than if POI were used. The values of B for 3 
countries are given in the input tables in Appendix - 3.5 
(A), (8) and (C). From the venture level analysis the 
exact increase in incomes (net of taxes) accruing to the 
employees can be used with the estimated B to compute the 
increase in consumption that will occur. The B computed 
at a national level from the national accounts statistics 
has been employed to compute the consumption of the owners 
and employees of the ventures. 

In this case however an additional consideration will play 
a ro 1 e. 

From the point of view of the government, increasing the 
consucption of the relatively disadvantaged sections of 
the population has a high social value as compared to 
increasing the cvnsumption of the relatively better off. 
Thus the factor by which income levels of the ovners 
exceeds that of the employees is used to adjust the 
consump•ion figures of the owners. The consumption of the 
ovners have been given a weight which is the reciprocal ~f 

the factor by which the incomes diffe:. 

The other aspect of increased inco~es due to the setting 
up of recovery and recycle ventures. apart from the 
increase in consumption, is the increase in savings that 
come about. These savings constitute investible funds. 



APP mDIJG-5. 4 (Contd.) 

T~e relation between savinas and investment is set as 
follows : 

INV = GS + CI 
where. 

INV 

GS 
CI 

= 

= 
= 

aross domestic capital formation at constant 
prices 
aross savinas at constant prices 
capital inflows from abroad 

Thus there are only two sources of investible funds 
domestic and foreian. In the above relation ship both GS 
and CI appear with weiaht equal to unity i.e a unit 
increase in savinas will increase investment by the same 
amount and similarly for capital inflows. In this cost 
benefit analysis. the focus is only on domestic savinas. 
Since the above equation has to hold. whatever the 
conditions prevailina in the economy, the savinas in the 
aaareaation of benefits has been incorporated with a 
weiaht equal to unity. 

Government Expenditures related benefits : 

Increase in Government expenditures such as publicity, 
trainin• & administrative expenses aenerate incomes via 
the ~utliplie~. so that 

d Y = K dGE 

vhere dY = chan~e in incomes 
dGE = chan~e in Government Expenditure 

K = l1ultiplier 

K is estimated as the reciprocal of the marginal 
propensity to save (MPS). MPS to be on the conservative 
side, the multiplies computed for each country has been 
halved to take into account leakaaes prevailing in a 
economy. l1PS was computed as the difference of 1-
B* (computed earlier) since B* repres~nts the marainal 
propensity to consume (MPC), and by the standard rule of 
economics MPS + ftPC = 1. 

The incomes so generated are divided by the income
recepi ent into consumption and savin~s on the basis of 
their MPC and MPS respectively. These then constitute the 
consumption and savinas benefits of Government 
expenditure. 

Increase in Government Revenues 

The establishment of recovery and recycling proarammes 



APPENDIX-5.4 (Contd.) 

could constribute to increased Government revenues by way 
of the following : 

Increase in collections of corporate tax which will 
be payable by the ventures. 

Revenue from duties on imports of Capital equipment 
and consumables as well as increased duties on CFCs. 
Both of the above represent inf lovs to the Government 
which can be used for velfare activities. In our 
working we have recommended waiver of duty on all 
equipment and spares for recovery and recycling. To 
that extent these will not appear in the computation 
of benefits. 

Salvaie value Q.f. the equipment 

This item is considered for each type of venture over the 
time horizon of the project. 

COSTS 

Outflovs 2.!!. Account 2.f. Imports 

This item is quantified on the basis of costs of equipment 
and consumables. 

Increase in Training Costs and Publicity : 

This includes trainin~ costs at a venture 
trainin~ costs and publicity at national level 
-:-011nt•:;. 

l P.Vel 
for 

plus 
each 

IncrP.as~ in Uase Costs : 

From a social cost benefit analysis point of view, w~ae 
cost is understood as the opportunity cost of employing an 
input (e.g. labour) in a particular project rather than in 
the next best alternative project. The 'cost' is the 
amount of output sacrificed in the other alternative by 
employin~ the unit of input in the project of interest. 
This estimation of costs is crucially dependent on the 
extent of unemployment in the economy. If there is no 
involuntary unemployment in the economy then employment of 
the input in the project of interest necessarily takes 
place at the cost of lost production elsewhere. Under the 
assumption of perfectly competitive markets the per unit 
cvst to the society of employin• the input is the market 
vaae rate that is earned. If markets are not perfectly 
competitive or, more importantly, if there is unemployment 
then the market wage rate does not correctly indicate the 
cost per unit of the input. A shadow wage ~(SUR) for 
labour will have to be estimated. If a previously 
unemployed person is given a job in the project then, 
since :here is no loss of production in any other line of 



APPCNDIX-5.4 (Contd.) 

activity.the opportunity cost to soci~ty of employina this 
unit of labour is zero. i.e. its SUR is zero. Generally. 
however.the SUR is not set equal to zero and a postive 
value is attached to it. In the case of the recovery and 
recycle units. it is anticipated that an existing employee 
will take on additional work that vill be involved at the 
venture level.The assumption here is that this employee is 
underemployed at the current job, i.e. if the duty of the 
employee is set at 8 hours.he may be productive!~ employed 
for only 6 hrs. In this case.therefore, by working produc
tively for an additional two hours, no loss of production 
occurs in any other line of activity. Hence from the point 
of view of society there is no opportunity cost inolved 
here and the shadov vaae rate should be zero.However.so as 
not to underestimate the social cost,a veight of 0.2 on the 
waae bill of the ventures has been considered reasonable. 

Increase in Cost 21. Oper~ting Costs (Utilities) Overheads, 
naintenance etc. 

This 
costs. 

~em is computed by a•areeatina the venture level 

OP.crease in Government Duties and Taxes : 

The reduction in the imports of CFCs, while it results in 
savin~s of foreign exchanae. at the same time reduces the 
import duties that will be collected by the government. 
Thus ~overnment welfare activites will be curtailed to the 
•?Xt~n~ that reven1.1~s fall off. Thus in summ.;.r·:r the 
folloving benefits and costs have been considered in 
computin~ the Net National Economic Benefit. 

BENEF!TS 

COSTS 

Savin~s in imports of refrigerants 
Employernent related benefits in terms of 
inc .. ~eased consumption and savin•s 
Government expenditure related benefits in increased 
consumption and savings. 
Increase in Government in revenues 

Outflovs on acccunt of equipment & consumables imports 
Training costs and publicity at venture and 
Government level 
Increase in va•e costs 
Increased operatin~ costs 
Duties and taxes !oreaone by the aovernment on imports 
of CFC saved. 
Subsidies on equipments 

The above benefits and costs have been estimated annually 
till the year 2010 and discounted to present value. 
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E ~-;'IQi:.l ECQDUC EHIT ~YSIS 

!For Egypt! CIN LE I 

1993 1995 1996 1997 1m 2005 2007 2010 

mr~ ~.t."'.BER tF va."MES 
- Reco~ery only 50 100 100 100 100 100 100 100 
- Recycling only 1Z 1Z ... ,, 12 ... ,, 12 12 ... ,, 

A. BaUHS 

1. Savings in iaport al CFC refrigerants 
- Guantity <in :'IT ; equal to recycled quantity! 31 120 126 1Zb 125 96 8Z 57 
- err price (in LE per r.Ti 7282 72!2 7"& 7"~ 72B2 7282 7282 mz 
- V•lue saved <in LE ; quantity 1 CIF price) '29'"30 3725zq 9153~7 919353 913163 701038 599709 415547 

2. Eaploy11ent related benefits 
- !nuease in consuaption 1~19 584158 60U:o 598034 S85CS3 ~97a: 4~~18~ Z94566 
- Increase in sa~1n~ 37944 179447 185: ;~ :83894 H97"d :4;3i2 126310 90488 

- Total increase 1M462 7636V5 7877~ 78ZS~8 704775 6~4V~ 537491 38~C~4 

2. Guo1erni1!!nt e:<pendi ture related henefi ts 
- :::crease in cilnsui11ption 864961 ~~3.;.;~ 129'.:C: 1mo1 :29301 1mc1 :mo1 1~C1 

- :ncrease •:i ia'l!lig 2657C7 .;~o.; 3972: 39720 39720 3972C 39720 39iZC 

- ·~~al rncrea;;e ~130608 '.8~C8 169C2'. :69021 ~6~02~ ~6902 ~ ~6902~ ~69C2 ~ 

. :r,~r ease 1n g~~ern~en: revenues ... 
- :;:crease •n ~ut•es ;n equ1~~ents 0 0 ·~ 0 " . " I\ 

v I.' v 

- :n•rease ir. carporati ta~es 

- Series 1 Ventures t 2m~ 124285 :39'.53 14%81 151160 109404 0496' mo 
- Series 2 ~entures 0 6527 ~·"'· 10249 • ., • ..,1\ 1,, ........ 1 95ii8 4093 11.;,. 1.l't.lV ',)"; 
- Serits 3 Ventures 0 5923 o~z; 1'.f""" 

/I.JI 11%2 1512':' 11364 5846 
- TOTr.t.. INCREASE IN TA=t:S 2115~ i367~ 

.. c,, .... 
1.,.:.G~ 1 162061 i76~~3 13783: 105834 545Sb 

-------------------------------------------------------------------------
TOT:.L BErEF!TS (AJ 1542515 1960377 20249:~ 2032963 2C235i2 1621986 141205~ 102~178 

----------------------------------------------------~------------------
:Pa~e 1 cl 21 
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1993 ~995 1996 1997 ~m zoos ZC-07 2010 

B. COSTS 

1. A.tditional outflcws on aC(uunt of i1ports 
<net of duties and taxesl 

- Capital equip!lfnt '73869 86888 0 0 0 0 0 0 
- Consuwables & spares 58112 193391 205372 207884 2~13 15527.; ~3G5& 88 ~14 
- Plastic bags 468750 C5549S3 Z611Z80 2577m 2496076 2055743 1!21·;911 1327401 

(9 ~ .Z'Ag per bag; !;'SS Ci.ZS per bag: ZSZ wast.lgei 

2. Capital investaent (excluding 111 aliovel 64Z68 ZC-601 0 0 0 0 0 0 

3. G~ver1111ent f~pelktitures 

a. Training 'ost incurred in foreign currency 99300 0 0 0 0 0 0 0 
b. Training cost incurred in local currency Z73a7 
c. Publicity e~penses 358387 8609 0 0 0 0 0 0 
d. Ad11ni;trati'e Exp~nses 145640 79~ 79,;.;c 79440 79.;.;o 79440 79440 79440 
e. Subsi~y on e•lUlpAents 52lb6 16550 " 0 0 0 0 0 u 

. !ncrea;e in ~age costs .;7.;3 ,.,., ...... 2:i!39 22.987 22465 18039 1578~ H311 ... CL'T.ll 

: •utal ~ages and salaries weighted ~y 0.21 

5. !ncrea;e in uperat;n~ cJs~s 
Cexcl~~ing raw aaterial,consu1Dables and labour! 
- Series 1 Ventures • ~2 ! 729 3'.8!06 33~977 333~81 """"•"'·• 266~93 235!0! ~iC~65 vol • .:.'Tl 

- Series 2 Venture; " ,,,~,. iC7C ! 1.;o ,,,..,,c 1crn 898 735 II IUIU ;'-UJ 

- Series 3 Ventures 0 1070 t07C 1070 1179 :067 954 788 
- nlT:L OPERATWG COST 121729 32!007 ::;3.;1~; 335396 :i336'"5 268269 236...., .. 

7.JI 180C88 

6. Decrease in governaent duties on i1port al CFCs 
- Rate of duty <II 50 50 50 50 50 50 50 50 
- Guantity of CFC import reduced Cin rm .,, 

.)I 120 126 126 125 96 82 57 
- Value ol reduced duties 114015 436265 457674 459676 ~56~81 350519 299855 207774 

---------------------------------
TOTAi.. COSTS CBI 1788966 3740278 3711022 3683382 359700~ 2927284 2584098 189412! 

---------------------------------------- ------
l£T NATIO:W.. ECcralIC EEii 
-~ -240451 -1779901 -1680087 -!650419 -1573489 -13CS299 -1142043 -869949 
- PRESENT VALUE :; 2.07. .;1munt1n~l LE -19692496 

us s -~949395 

-~------------------------------------------------------------------------------------------·---------------------------

t Series 1 Ventures - Those stirting in 1993 
Seriis 2 ventures - Tho;e >tirting in 1994 
Serus :i '.'cnti.res - Those ;:artin9 in 1995 

<Page 2 ol 21 
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EXPLAPATORY NOTE FOR NATIONAL ECONOnIC ANALYSIS 

BENEFITS 

1. 

2. 

Employment related 
benefits (Item 2) 

Government expendi
ture related 
b9nefits (Item 3) 

COSTS 

3. Arlditional outflows : 
on account of imports 

Refer Appendix - 5.4 

Refer Appendix - 5.4 
The Govt. expenditure which will 
result in benefits are the 
items 3 (b). (c) and (d) under costs. 

Capital equipment: CIF value of equipment includina 
spares 

4. Capital Investment 
(Item 2) 

Local currency part of the project 
cost, includina port 6 handlina 
charaes, trainina 6 continadncy 
provision. 

5. Govt. expenditures 

6 . 

7. 

a) Trainina cost 
in foreian 
currency 

b) Trainina cost in 
local currency 

c) Publicity 
expenses 

d) Administrative 
expense 

e) Subsidy on 

Increase in waae 
costs 

Increase in opera-
tina costs 

One time expense on f oreian experts 
@ 30 man-days and US $ 1000 per manday 

@ 10% of value of equipment 

One time expense of US $ 100.000 in 
the first year 
Recurrina annual expense e 10% of 
value of equipment 

One time expense of US$ 20,000 in 
first year for infrastructure creation 
Recurrina annual expense of US$ 24,000 
for staff and other reaulac expenses 

~ 20% of landed value of equipment 

Refer Appendix - 5.4 

Operatina costs of the various types 
of ventures as per ~orkina sheets in 
Appendix - 5.3 



8. Decrease in Govt. 
duties on import 
of CFCs 

NET NATIONAL ECONOnIC 
BENEFITS 

APPENDIX- 5.6 (Contd •• ) 

Due to decrease in import of CFC 
resultina from recovery & recyclina 
proaramme 

Discountina rate for computation of 
Net Present Value (NPV) of net benefit 
is taken e 2% baaed on reference 
provided in Backaround Analysis 
(UNIDO Project No. US/RAF/90/173. Paae 
37). 



APPENDIX 6.1 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.18 

P~OVISIONS RELATING TO SALE OF CFCs 

1. Any distributor or wholesaler sellina chlorofluorocarbons 
or halons aust keep written records of sales. 

2. Any distributor or wholesaler of chlorofluorocarbons must-

3. 

a) accept, wherever practicable, all reclaimed 
chlorofluorocarbons returned for reprocessina. 

b) Keep written records of quantities of 
chlorofluorocarbon returned for reprocessina. 

Accurate information on chlorofluorocarbon and 
consumption will be achieved as follo~s : 

halon 

a) All records must include the name and address of the 
purchaser, the end use cateaory, the quantity of 
ozone-depletina substances supplied and the quantity 
of ozone-depletin~ substances returned. The end use 
cateaories which must be recorded are -

foam production 
solvents use 
~ry cleanin~ 

vehicle air conditionina 
commercial/industrial air conditionina and 
refriaeration 
domestic refriaeration 
domestic air conditionina 
portable fire extinauishers 
halon fire suppression systems 
miscellaneous (if none of the above, specify the 
application or activity) 

b) Uritten records must be sent to the authori~y no 
later than 14 days after each of the quarters endina 
31 narch, 30 June, 30 September and 31 December and 
must be available for inspection at any time by an 
authorised officer upon request. 
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ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
nANAGEnENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.lB 

PaOVISIONS RELATING TO ACCREDITATION OF USERS OF CFCs 

1. On and from 1 January 1991 any person who uses any ozone
depletina substance for or with respect to any industry or 
activity listed in Schedule C aust be accredited by -

1) an appropriate Industry Board : or 

2) by the Authority 

a) where there is no appropriate Industry Board; or 
b) followina a successful application for 

accreditation m~de under clause 26. 

2. Accreditation shall be aranted where the appropriate 
Industry Board or the Authority, as the case re~uires, is 
satisfied that the applica •. t has -

3. 

4. 

1) an adequate appreciation of -

a) the role of ozone-depletina substances 
depleting stratuspheric ozone; and 

in 

b) the consequences of the depletion of 
stratospheric czone; and 

2) a proven ability to take effective measures to 
minimise emissions of any ozone-depletina substances. 

Uhere the appropriate Industry 
application for accreditation, the 
Board must not later than 60 days 
application -

Board receives an 
appropriate Industry 
after receivina the 

1) 
2) 

refuse to arant accreditation; or 
arant accreditation subject to such 
any, as the appropriate Industry 
appropriate. 

conditions, if 
Boar-1 considers 

A person who has been refused 
Industry Board ~ay apply to 
accreditation. 

accreditation by the 
the Authority for 

5. Uhere the Authority receives an application for 
ac~reditation, the Authority must, not ~at~r than 60 days 
after receiving the application -

1) refuse to arant accreditation: or 
2) gr-ant accr-editation subject to such conditions, if 

any, as the authority considers appropriate 



6. On and from l January 1991. any 
ozone-depletina substance for 
industry or activity listed 
C'eaistered by -

APPENDIX 6.2 (Contd .. ) 

person who purchases 
or with respect to 

in Schedule C must 

any 
any 

be 

1) an appropriate Industry Board; or 
2) by the Authority 

a) YheC'e theC'e is no appropC'iate Industr7 BoaC'd; OC' 
b) followina a successful application for 

reaistration made under Clause 4. 

7. ReaistC'ation shall only be aranted where the appropriate 
Industry Board or the Authority. as the case requires. is 
satisfied that -

1) any ozone-depletina substance purchased will only be 
supplied for use by an accredited person; and 

2) the person applyina for reaistration has access to 
the necessary equipment to minimise the emissions of 
any ozone-depletina substance. 
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I~LUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF 9ZONE DEPLETING 

SUBSTANCES) NO. lU.18 

PrtOVISIONS RELATING TO PURCHASE OF CFCs 

1 . Any person vho purchases any ozone-depletina 
must maintain, in respect of each purchase, 
records which aust -

1) contain t~e followina details : 

substance 
written 

a) the quantity of the ozone-depletina substance; 
b) the name of the ozone-depletina substance; and 
c) the name and address of the person from whom the 

ozone-depletina substance vas purchased. 

2) be made available for inspection upon request at any 
time by an authorised officer. 



APPENDIX !..:..!. 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
nANAGEnENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.lB 

PROVISIONS RELATING TO ADOPTING PROPER PRACTICES IN USE OF CFCs 

Domestic Refriaeration 

1. From the date of declaration of this policy, any person 
who desians or service2 domestic refriaeration units must 
comply with the "Code of Practice for the Desian and 
Service of Domestic Refriaeration Units" endorsed by the 
Authority. 

notor Vehicle Air Conditionins 

2. To reduce the emission of chlorofluorocarbons fro~ motor 
vehicle air conditionina units -

1) on and from the date of decl•ration of this policy, 
any person who desians or services motor vehicle air 
conditionina units must comply with the "Code of 
Practice for the Desian and Service of notor Vehicle 
Air Conditionina Units" endorsed by the Authority; 
and 

2) on and from 1 January 1991, services 
motor vehicle air conditionina units 
chlorofluorocarbons whenever units are 
and maintained; and 

or maintains 
must reclaim 

beina serviced 

3) any chlorofluorocarbons reclaimed must be returned to 
the distributor or wholesaler for reprocessina, or 
recycled on-site or securely stores pendina 
destruction. 

Industrial/Commercial Air Conditionina and Refrigeration 

3. To reduce 
industrial 

the emission of 
and commercial 

refriaeration units -

chlorofluorocarbons 
air conditionina 

from 
and 

1) on and from the date of declaration of this policy, 
any person who desians or services industrial and 
co=mercial air conditionina and refriaeration units 
must comply with the Code of Practice for the Desian 
and Service of Industrial and Commercial Air 
Conditionina and Refriaeration Units" endorsed by the 
Authority. 
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2) on and from 1 January 1991, any person who services 
or maintains industrial and commercial air 
conditionina and cefriaeration units must reclaim 
chlorofluorocarbons whenever units are beina 
serviced, maintained and decommissioned; and 

3) Any chlorofluorocarbon that is reclaimed must be 
returned to the distributor or wholesaler for 
reprocessina. or recycled on-site or securely stores 
pendina destruction. 

4. On and from the date of declaration of this policy 
refriaeration and air conditionina units containina 
chlorofluorocarbons must be labelled in such a manner that 
the refriaerant can be identified by service personnel at 
all times. 

Dome3tic Air Conditionin& 

5. To reduce the emission of chlorofluorocarbons 
domestic air conditioners 

from 

1) on and from the date of declaration of this policy. 
any person who services or maintains domestic air 
conditioners must reclaim chlorotluorocarbons 
whenever units are beina serviced and maintained at 
a central service premises; and 

2) any chlorofluorocarbon that is reclaimed must be 
r~~urned to the d~stributor or wholesaler for 
reprocessina or recycled on-site or securely stored 
pendina destruction. 
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South Coast Air Quality ftanaaement Discrict, California, bas 
introduced the followina rules which are indicative of the 
requirements in the USA. 

a) Rul~ 1411: Recovery 2£.. Recyclina of Refriaerants from ftotor 
Vehicle Air-conditioners 

b) 

This rule prohibits, w.e.f. 1/1/92, release or disposal of 
refriaerants used in ftotor Vehicle .PA Air-conditioners and 
prohibits the sale of refriaerant in containers carryina 
less than 20 pounds of refriaerant. This rule is applicable 
to any person enaaaed in installation, replacement and 
servicina of ftotor Vehicle Air-conditioners or any other 
vehicle repairs that could cause release of refriaerants. 
This rule also applies to refriaerant retailers. 

Certified recovery/recyclina equipment is required to be 
installed and the technicians operatina the machines 
required certification from competent authorities reaardina 
adequate trainina for proper use of the equipment. 

The ftobile Air Conditionina So~iety (ftACS) have devised a 
proaram to impart proper trainina to technicians for proper 
use of equipment, understandina of the recovery process, 
equipment servicina requirements. A written test is 
administered (at a nominal cost of S 20 per person) and 
certificate issued to successful technicians. 

Rule 1415 Reduction CFC Emission from Stationary 
Refrigeration and Airconditionins Systems 

The purpose of this rule is to reduce CFC emission from 
Stationary Emission and Air-conditionina Systems by 
requirina the owners or operators of such systems to reclaim 
recover and/or recycle the refriaerants and minimize 
leakaaea. This is also applicable to any persons who 
replace, service or relocate a refriaerant system. 

On or after 1st January, 1992, persons covered under this 
rule are required to recover or recycle the refriaerant 
usina approved equipment and employ specified procedures for 
the use of equipment. All installations of refriaerant 
systems require an inspection by a certified auditor to 
determine that the system is operatina as per specifications 
and there are no refr!aeration leakaaea. Such an 
inspection is required every 12 months. 

The full text of the rules are available with us and the 
above is an extract to indicate the nature and coveraae of 
the leaislation in force reaardina the recovery ~nd 
recyclina of refriaerants. 
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PROVISIONS IN SUISS ORDINANCE ON ENVIRONnENTALLY 
HAZARDOUS SUBSTANCES 

DISPOSAI. OF EOUIPnENT CONTAINING CFCs 

1. The reaulation interalia contains special provisions for 
disposal. which aeans e.a. that refriaerants aust be 
reaoved froa discarded refriaeratora and properly disposed 
of. On January 1st 1992. a concept for the eliaination of 
used refriaerators and deep freezers, elaborated by the 
concerned industry, has becoae operational nationwide. 
Accordine to this scheae, the consumer will aive his old 
refriaerator back to the supplier, aaainst a unit fee. 
The supplier will-then pass on the refriaerator to a 
specialised eliaination unit, that recovers the CFC from 
the refriaeration circuit and the insulatina aaterial. 

Source : Ordinance of 9 June, 1986 relatina to 
Environaentaly fta:ardous Substances (Ordinance on 
Substances; Rs 814.013). 




