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SYNOPSIS 

Thia report presents the backarou~d analysis that is 
intended to facilitate the UNIDO Secretariat to advise the 
Governaenta of Eaypt, Kenya and Nlaeria to enable the• to 
launch an efficient syatea of collection/recovery and 
recyclina of refriaerant aaaea and to develop reaional 
auldelinea for Africa as a vhole. 

The report is presented in four voluaes, as described 
bttlov : 

VOLUftE I EGYPT COUNTRY STUDY 
VOLUftE II : IEKYA COUKTRY STUDY 
VOLUftE I II NIGERIA COUNTRY STUDY 
VOLUftE IV REGIONAL GUIDELINES • DATA BAKIC 

Voluae• I• !I • III are structured aiallarly .. under -: 

The first part deale vith a national econoaic audit 
on the pattern of laport, deaand and utilisation of 
CFCa In each of the countries baaed on an extenalve 
prlaary survey. The audit•, in turn, provide an 
aaeeaaaent of the potential quantity of CFCs that can 
be recovered fro• various aubaectora over the period 
allowed for coaplyina with the ftontreal Protocol. 

The second part looks at various feasible technical 
options and an analysis of the techno-economic 
viability of settina up nation-wide ayateas for 
recoverv and recyclina alona with calculations of the 
net national economic benefits for each country for 
implementina such aysteaa. 

The next part looks at the fraaevork required for 
impleaentation, takina into account the technical, 
econoaic, socio-political and leaialative 
environaente in each of the countries. 

Voluae IV provide• realonal auldelinea fo: Africa aa a 
whole and the structure for a reaional policy aakina 
oriented data bank. Thia voluae revieve th* analyaia of 
the three countriee on a coaparative basis to evolve a 
aenerallaed set of auldellne• th~t could be used for 
lapleaentina collection/recovery and recyclina proaraaaea 
throuahout Africa to atrenathen environaental and 
induetrlal policy and atrat•&Y in the reaion. 

The flndina• of the atudy indicate that ai?en adequate 
financial support fro• aultllateral aaencie• and with 
appropriate leaialation and institutional atrenathenina 
for iapleaentation, viable proaraaaee for collection/ 
recovery and recyclina of refriaerant aa••• can be aet up 
in each of the project countries and policy auidelinea 
can be established for Africa a• a whole. 
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EXECUTIVE SUnnARY 

I BACKGROUND 

Ozone depletion and its after effects on the life on earth 
have becoae a aatter of alobal concern. Uith the sianina 
of the ftontreal Protocol. the international co .. unity haa 
coae toaether for takina the necessary atepa to atop the 
daaaa• to the stratospheric ozone layer. Thia atudy has 
been co .. iasioned by UNIDO. as pa~t of an onaoina project. 
to cover the techno-econoaic aaaesaaent of the financial 
viability of collection. recyclina and/or safe disposal of 
refriaerant aaaea and related aateriala. The field survey 
has be•d carried out in Eaypt. Kenya • Niaeria. the 
project area countries to aerve aa a baaia for 
reco .. endina policy auidelines for Africa as a whole. 

II CFC AUDIT • DEftAND FORECAST 

A coaprehenaive aurvey vaa carried out in the three 
project countries. coverina in detail the alrcondltlonina 
and refrlaeration sector. for aaseaaaent of the preaent 
levels of conauaption of CFCs in various sub-aectora. 

The survey ~nvolved contactina aanufacturera. iaportera of 
CFCa. service aaenciea, coaaercial installation• as well 
as profeasionai bodiea, ••aoclatlons and aovernaent 
aaenciea such as Eayptian Environae~t Affaira Aaency 
(EEAA) in Eaypt, Na~ional Environment Sectt.(NES) in Kenya 
& Federal Environment Protection Aaency CFEPA) in Niaeria. 

The total consumption of ~FC-11 & C~C-12 in 1991 in Eaypt, 
Kenya & Niaeria is ahown below in Table I. 

TABLE - I 

CFC UTILISATION BY SUB-SECTOR IN 1t91 
(ftT) 

I EGYPT KENYA NIGERIA 
1------ ------ ------------- -------------
ICPC-11 CFC-12 CFC-11 CFC-12 CFC-11 CFC-12 

----------------1------ ------ ------ ------ ------ ------
1. R•frlaeratlon 

& Aircondi
tlonina 

- Doaeatic 
r•friaera
tora • 
deep free
zer• 

- Coaaercial• 
induatrlal 
refriaera
tion 

50 

321 

25 

(1) 

10.5 20.7 60.5 77.8 

6 51.7 6.5 3.5 



Table-I (Contd .. ) 
(ftT) 

----------------------------------------------------------
I EGYPT I KENYA I NIGERIA 
1-------------1-------------1-------------
ICFC-111CFC-121CFC-11 ICFC-121CFC-11 ICFC-12 

----------------1------1------1------1------1------1------
- Doaest i c a. I 31 I I I I 4 • 7 I 7 . 3 

coaaercial I I I I I I 
aircondl- I I I I I I 
tionina I I I I I I 

- llob • ~ e I I 89 I I 6. 5 I I 382. 7 
alrcondi- I I I I I I 
tionlna I I I I I I 

Sub-Total 345 I 435 I 16.51 78.91 71.7 I 47!.3 

2. Aerosols I 90 I 
640 I 

360 I 
50 I 

5 4 I I 150 
I 3. Plastic Foaaaj I 280 

Total I 1075 I 845 I 21.51 82.91 351.71 621.3 

1920 104.4 973 

There la no aianlficant conauaptlon of CFCs in 
sector aa CFC-113 has been ~ubstltuted 

Tetrachloride and ftethyl Chloroform which 
controlled substances aa per the amended 
Protocol. 

the solvent 
by Carbon 
are also 

llontreal 

The major proportion of CFC consumption in all countries 
has b4en in the air conditionina • refriaeration sector 
(41%, 91\ and 56\ in Eaypt, Ker.ya .\i Niaeria 
respectively) due to the partial or complete switchover to 
s~betitutea in the other sectors. The per capita 
coneuaption of CFCs in Eaypt, Kenya and Niaeria was 33.7 
a••. 4.15 a•s and 8.5 a•s respectively in 1991. 

Th• demand forecast for CFCa in the various sub-sectors of 
refriaeration and airconditionina. baaed on industrial 
arovth rates, is auaaarised below in Table II, for the 
benchmark years of the llontreal Protocol. 

TABLE - II 

PRESENT a. PROJECTED DEftAND POR CFCs IN THE PROJECT COUNTRIES 

1991 1996 2f'JJ7 2010 
aufTRY 

:crc-11:crc-12:crc-t1:crc-t2:crc-11:crc-12:crc-t1:Cfc-12:crc-t1:crc-12 
-----:-:-:---:-:--:-:--:-:-:--

:- Ntw :1055 :497.0 :179 : 43.1 : o.o : o.o : o.o : 0.0 : o.o: o.o 
EGYPT :- R1ch•r9in9: 20 :34&.0 : 25.0 :4t1.6 : 19.0 :276.7 : 17.9 :229.1 : 16.3 :t56.0 

---:---:---:---:--:--:--:--:--:-:-----
:- To&.l 1107' :145 :204.0 l4S4.7 : 19.0 :216.7 : t7.9 :229.1 : 16.3 :t56.0 

(ii) 



Tilllt-11 lCoat4.> 

1991 1996 2007 2010 

:crc-1!:CFC-12:crc-11:crc-12:CFC-11:crc-12:crc-11:crc-12:crc-11:crc-12 
--------:-:--:--:--:--:--:--:--:--:--

:- New : 21.5: 39.5 : 6.7 : 4.a : o.o : o.o : o.o : o.o : o.o : o.o 
KENYA :- Rtc~r9in9: 0 : 43.4 : 0.0 : 49.9 : 0.0 : 37.0 : '0.0 : 2!/.7 : 0.0 : 13.3 

----:--:--:--:--:--:--:--:--:--:--
:- To~l 21.5: &2.9 : 6.7 : 54.7 : 0.0 : 37.0 : 0.0 : l!l.7 : o.o : 13.3 

:- Nev : 347 :21: : 43.2 : 42.5 : o.o : o.o : o.o : o.o : o.o : o.o 
NIGERIA :- Rt~rgin9: 4.7!405.3 : 4.2 :31&.2 : J.O :104.2 : 0.0 : 50.3 : O.O : f1.7 

----:--:--:--:--:--:--:--:--:--:--
:- To~l : 351.7:'21.3 : 47.4 :36i>.7 : 0.0 :104.2 : 0.0 : 50.3 : o.o : 11.7 

Alter 1997 the CFC deaand will only be for aervicina of 
the exiatin& population of CFC baaed equipment, aa new 
equipment production will be baaed on aubatitutea rather 
than CFCs .. lnspite of the phasina out of equipaent baaed 
on CFCs, the CFC requireaent is 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 compliance with the Protocol requirements, 
shows that these countries have no alternative but to 
plan, oraanise and implement proarammes which will brina 
down the recharaina requirements for CFC baaed products. 
Thia can only be achieved by puttina in place, an 
effective national system for collection/recovery and 
recyclina, as well as substitution of CFCs. 

Ill EOUIPftENT FOR RECOVERY AND RECYCLING OF CFCs 

Several aanufacturers/uaera of these equipaent were 
contacted and aet by the project team experts, to 
understand the features and operations of the aaae. 
Baaed on thi•, a coaparative evaluation of the technical 
feature• of vari~u• representative model• of recovery and 
recyclina equipment was carried out. 

In view of the fact that the volumes of CFCs handled by 
typical Individual enterprl••• In the project countries 
are very aaall as compared to those in developed 
countries, the low capacity portable models of the 
recovery and recycllna equipment would be ao•t appropriate 
for adoption in Eaypt, Kenya and Nlaerla. 

The indicative price of a portable recovery equipaent 
(capacity upto 0.5 lb per ainute) la US S 1000, while that 
of a recycllna equipaent (capaclt~ upto 25 Xa per hour) la 
US.$ 1400 only. 

(Ill) 



~------------------------------------------------------~~~~~~~~~--~-. 

IV TECHNICAL OPTIONS FOR COLLECTION/RECOVERY AND RECYCLING OF 
CFCs 

The various technical options for collection/recovery and 
recyclin& of CFCs from the refriaeration and 
airconditionin& equipment were evolved takin& int< 
consideration the present practices for repair ~:~ 

maintenance of equipment in the four sub-sectors, vi. 
d•11aestic refriaerators and deep freezers, commercial a'ld 
industrial refriaeration, domestic and commercial 
airconditionina. and mobile airconditionina. 

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

1. Uidespread use of ?lastic ba&s for collection of CFC-
12 durina servicina of domestic refriaerators and 
deep freezers 

2. Recovery equipment to be installed at the workshops 
of manuf ~cturers/assemblers as veil as larae 
servicina aaencies 

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

The priorities for recovery and recyclin& of CFCs in the 
three countries ara as follows balled on the CFC 
consumption pattern ~nd ~sse9sment of recoverable 
quantities for each sub-sector. 

Country 

Kenya 

Niaeria 

Sub-Sector 

Domestic refriKeration & deep freezers 
ftobile airconditionina 
Domestic refriaerators & deep freezers 
Commercial & Industrial refriaeration 
ftobile airconditionina 
Domestic refriaerators & deep freezers 

Considerations for Adoption of Recovery & Recyclina 
Equipment 

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 
neiahbourina countries' requirements. Therefore three or 
four projects can be considered for Africa as a whole. 

Howe~ar, the necessary technical skills and competence 
exist to operate and maintain th~ equipment, with 
n~cessary trainina inputs beina provid~d initially. 

(iv) 



Attainable Reduction in CFC Conauaption 

Recovery and recyclina proaraa~ea in each country 
help to reduce the CFC conauaption substantially. 
aaxiaua reductions attainable. based on 1991 field 
data. are aiven in TabJe Ill below 

will 
The 

survey 

TABLE - III 

ftAXInun ATTAINABLE REDUCTION IN CFC CONSUftPTIOR 
BY RECOVERY & RECYCLING (1991 DATA) 

Eaypt 
Kenya 
Nlaeria 

as \ of recharaina 
deaand 

58 
56 
36 

as \ o{ total 
deaand for 

airconditionina 
& refriaeration 

sector 

28 
26 
27 

The maximum attainable reduction in Niaeria ia the lowest. 
as a percentaae of recharaina deaand. because in the 
mobile airconditionlna sub-sector. whicb accounts for the 
laraest share of recharaina demand in Niaeria. moat of the 
requirement ia for leakaae cases where the averaae 
recoverablff 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 countries. 
Reported initial estimates from developed countries 
suaaeat that the overall coat of CFCs recovered from 
domestic refriaerators would be nearly twenty five times 
the coat of virain CFC. 

Safe Disposal of CFCs 

Disposal of CFCs is not a practical proposition for any of 
the project countries aa the facilities for thermal 
incineration require very hiah capital investment (over 
USS 40 million) and hence can be justified only if the 
quantity of CFCs to b• destroyed ia of the order of 15,000 
ftT per annum. Even then the coat of destruction le about 
USS 3000-3500 per ftT of CFC makina it Gconomica!ly 
unviable. 

V ECONOftIC VIABILITY 

The economic viability of the identified technical options 

(v) 



for recovery and recyclina was dona at 

a: Venture (in~ividual enterprise) level 
b) National level 

Viability Analy~is at Venture lev~l 

The first step in venture level viability analysis was to 
establish the dimensions of the venture in ter•s of 
equip•ent r6quired. based on which ~he project invest•ent 
and means of financina were determined takina the cur~ent 
prevailina norms in each country. The number of ventures 
of each type for the three project countries were arrived 
at as follows : 

TABLE - IV 

HAXInun NUHBER OF RECOVERY & RECYCLING VENTURES IN THE 
PROJECT COUNTRIES 

I EGYPT I KENYA I NIGERIA 
1----------------1-----------------1----------------
fRecoveryl Aecy- IRecoveryl Recy- IRecoveryl Recy
fonly clina f only I clina f only I clina 

----------------1-------- ---;---1-------- ----.---1--------1----.--
nax. ann~al qty I 57 nT 211 HTI 16 nT 24 MTI 60 nTJ 81 MT 
feasible (avera-1 I I I 
ae for 1993- I I I I 
2010) I I I I 

I I I I 
Hin economiciqtyl 261 Ka 1799 Kai 180 Ka 1266 Ka I 256 Ka11633 Ka 
per venture I I I I 

I I I I 
nax. number of I 218 117 I 90 19 I 234 I 50 
ventures possi- I I I I 
ble I I 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. 

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

Saeed on the above and takina into account the f indinaa of 
the industrial field surveys carried out. the practical 
number of ventures for each country were determined. The 
viability analysis of ventures for the three countries is 
summarised in the Table V below : 

(vi) 



TABLE - V 

sunnAP-Y OF VIABILITY ANALYSIS AT VENTURE LEVEL 

EGYPT 

Recovery! Recy
only I clina 

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

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

Proje.:t coat 1352 3224 1366 324'. 1352 3223 
per venture(US$) 

Cost per ka 0.92 4.10 1.04 5.80 0.92 4.47 
of CFC processed I 
(US $) I 

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

I 
Internal rate I 
of return (IRR) I 

I 
- on project I 23.5% 18.9% 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, as the existina sellina prices of CFCs in Kenya 
ar• the hiahest. 

The 1romotion of theae ventures will help each of the 
coun lee to ccmply with the nontreal Protocol. Uhile 
this would be almost total in Niaeria, in Eaypt and Kenya 
the recovery and recyclina proaramme would have to be 
su?plemented by CF~ banks or perhapa use of a drop in 
substitute fer recharaina in the years after 2007. 

At the enterprise level, the venture• for collection (by 
plaatlc baas), recovery (by portable equipment) and 
recyclina will need to be supported with measures such aa 
exemption of import duty and provision of capital aubaidy 
en equipment, increase in import duty on virain CFCs, 
~nd Government sponsored trainlna and publicity compaian, 
for theae venture to become economically viable. 

Net National Economic Benefit 

The venture level analysi• ha• been aaareaated at the 
national level for each country. The Net National 
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Economic Benefit baa been worked out usina the principles 
of social cost benefit analysis. The annual costa and 
benefits (at 1992 prices) have been aasesaed for the 
period 1993 to 2010. A discountina factor of 2\ baa been 
uaed to deteraine the "net preaent value• of the net 
national econoaic benefit for each country, as su .. ariaed 
in Table VI below. 

TABLE - VI 

NET NATIONAL ECONOftlC BENEFIT 

I EGYPT I KENYA I NIGERIA 
--------1---------------1----------------1----------------
In locall(-) LE 19.69 ftnl(-) KSH 13.52 ftnl(-) N 17.44 ftn 
currency I I 1 

In US$ 1(-) USS 5.95 ftnl(-) USS 0.48 nn IC-) US$ 0.97 Jin 

The net value for Eaypt is particularly hi&h owina to the 
subsidy on plastic baas which is the major medium for 
collection rf CFCs from the laraest sub-sector i.e. 
domestic refrlaerators. 

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

VI FRAMEUORK FOR IMPLEftENTATION 

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, adverae 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, th• exiatina 
lnatitutiona are not aeared up in terma of oraanisatlon or 
trainina for coordinatina the total proaramme. 

Ue recommend the followina framework for lmplementlna the 
recovery and recyclina proaramme : 

1. Command and control aeaaurea 

These meaaurea are in term• of enactment of 
leaialation on practice• in the f ollowina areaa which 
would be applicable ln all the countriea. 

Sale o! CFC and maintainina record• of the aaae 
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Accredition/certificatlon of u•er• of CFC 
Obliaation on the part of larae installation• 
especially chillers and equlpaent aanufacturers 
to install recovery equipaent 
Obliaatlon of service aaencies to recover CFC• 
Obliaation on sellers of CFCs to buy back 
recovered CFCa 
Obliaation on •ervice aaenciee to return a 
certain proportion of recovered CFCa to be able 
to ~urchaae virain CFCa 

2. Financial Support fteaaurea 

These are -

ftakina iaported equipaent and aparea for the 
recovery and recyclina ventures duty exeapt 

rrovidina aranta/aubaidi•• to entrepreneur• for 
a•ttina up venture•. The ainiaua aubaidy to 
make the ventures viable is 20%. Bovever hiaher 
subsidy of upto 50% can be considered by each 
country dependina on the priority to be accorded 
for iapleaentatlon. 
lncreaaina the price of viraln CFC by lapo•ina 
hiaher duties ao as to raise the price of 
·recovered' CFC 
Free supply of plastic baas to accredited 
service aaencies 
fteetina expenses for trainina and promotion 
fteetina the costs of settina up a CFC bank vhen 
required 

It ls recommended that these coats should be met out 
of a special !und created with the help of foreian 
aid. 

3. Inatitutional Strenathenina 

Ue have recoamended that in each of the project 
countries the existina aaency dealina vi th 
environmental issues like EEAA in Eaypt, NES in Kenya 
and FEPA in Niaeria, create a separate departaent to 
deal excluaively with the tollovina in conjunction 
vith manufacturera aaaocl~tlona and other bodi••· 

Evolvina cod•• of practice 
Providlna technical input• throuah tralnina 
Certlf icatlon/accredltatlon of aervlc• aaenci•• 
Aaalatlna in atart-up of venture• 
Collection and compilation of data on CPC aupply 
and ua• 
Runnina deaonatration centre• for recovery and 
recycllna equipment 
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Settina up of CFC bank3 (e.a. Xenya • Eaypt) 
Oraanisina public avarenes• proaraa• 
Intervention in pricina of 'recovered" CFC 
Overall coordination 6 aonitorina vith industry 
and aultilateral aaenci•• 

Vhile the aeasures auaaested by and larae are common 
for these countries. the differences in the 
environment and industrial situation in each of the 
countries. calla for aoae variations in approach. 

Uhile in Eaypt l•aislation vould be effective in aany 
areas. in Niaeria it vould be financial incentives 
that vould evoke the atrona•r re•ponse. 

The actual aix of aea•uree and their tiaina in each 
of the countries vould f in•lly depend on the level of 
re•pon•• and the apeed at vhich the re•pective 
aovernaents wish to lapleaent the proaraaae. 

VII COftPARISON OF COUNTRY CASE STUDIES 6 FORftULATION OF 
REGIONAL GUIDELINES 

The comparison of recovery and recyclina proaraamee in the 
three project countries i• sumaariaed in Table-VII belov. 

TABLE - VU 

CFC RECOVERY AND RECYCLING - A COftPARATIVE ANALYSIS 

PARAftETERS 

CFC consumption 
by sub-sector 
cumulative for 
1993-2010 (ftT) 

Doae•tic 
Frida•• 
Commercial & 
Indu•trial 
Ref riaeration 
Commercial Air 
Conditionina 
ftobil• Air
Conditionera 

Total cuaulative 
Conaumptlon (ftT) 

EGYPT 

5876.2 

309 

412 

1102 

7699.2 

(x) 

KENYA NIGERIA 

278.2 923 

490.8 79 

90 

60.1 2826.2 

829.7 3918.2 



Table-VII (Contd .. ) 

----------------------------------------------------------
PARAftETERS EGYPT KENYA NIGERIA 
----------------------------------------------------------
Cuaulative total I 
recharaina I 
requireaent froa I 
1993 to 2010 (ftT) I 

I 
- .. a \ of total 

conauap'":lon 

tf&X. CFC Recove-
rable by aub-
aector froa 
1993 to 2010 (ftT) 

Doaeatlc 
Frid&•• 
co-•rcial Ii 
lnduatrial 
lefriaeratlon 

Coaaerclal Airl 
Condltionlna I 
l'lobile Air- I 
Conditioners I 

I 
Total I 

I 
Practically I 
recoverable quan-1 
tity (includlna I 
collection uaina I 
plastic baa•)froa 
1993 to 2010 (l'IT) 

- aa a \ of tot~l 
conauaption 

- as a \ of 
recharaina 
requlreaent 

Type of aervlc• 
••t up In each 
•ub-•ector 

Doaeatlc 
Frida•• 

6131 

19.6\ 

3084 

133 

46 

566 

3829 

1764 

22.9\ 

28.8\ 

Saall repair 
aaencl•• 

(xi) 

727.4 

87.7\ 

145 

233.5 

26 

404.S 

253 

30.4\ 

34.7\ 

nanuf actur
•r•' aervi
ce deptt. 
plua aaall 
aaencl•• 

3339 

85.2\ 

422.1 

23.4 

17.1 

1005.7 

1468.3 

817 

20.8\ 

24. 4\ 

l'lanuf actur
•r•' aervice 
deptt. plua 
••all aaen
cl•• 



Table-VII (Contd .. ) 

----------------------------------------------------------
PARAftETERS EGYPT ICENYA NIGERIA 

----------------------------------------------------------
co-ercial • 
Industrial 
refriaerators 

ftobile Air
condi tioners 

ftanufacture
ra service 
network 

Garaaes of 
various 
sizes 

ftanuf actur
ers • servi
ce deptt. 

Bia Garaaes/ 
aaencies 

nanufactur
era' service 
deptt. 

Garaaes of 
various 
sizes 

Total Project 
lnvestaent(inUSS) 

173,888 10,a60 235,030 

Averaae annual 
value of CFC 
saved (in USS) 

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 
manufacture of CFC based equipaent is dependent on 
import of components as well as CFCs. Hence the 
substitution with non-CFC based equipment in 
manufaucture 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 fro• 
domestic refriaerators 
Recovery equipment for recoverina CFCs from car 
airconditioners and commercial refriaeration 
systems 

d) In all ca•••· recyclina would be ideally undertaken 
by the CFC supplier• ~• they have the neceaaary 
infrastructure for collection, storaa• and 
distribution. 

•) 

f) 

All countries would have to import th• recovery 
recyclina equipment, hence th• project coat 
venture• i• •i•ilar. 

and 
for 

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

recyclina 
adequate 

venture• 
financial 
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VIII 

a> 

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

In all countries. the present oraania~tion 
respective environaental aaencies requires 
strenathened for iapleaentina and aonitorina 
CFC recovery and recyclina proaraa.es. 

ur.der 
to be 

of the 

h) Exi~tina leaislative fraaework in each of the 
countries is inadequate with respect to CFC 
utilisation. Thia calls for necessary leaislation to 
be •nacted to cover the followina 

Sale 6 purchase of CFCs 
Foraulation and iapleaentation of codes of 
practice in aanufacturina as well aa servicina 
Collection/recovery of CFCs by service aaencie• 
and purchase of the •&ae for recyclina and sale 
by the sellina aaenciea 

i) Need ior eaphasis on increaqina public awareness to 
aake the collection/recovery and recyclina proara .. es 
successful. 

2EGIONAL GUIDELINES F02 AFRICA AS A VllOLE 

Baaed on the above comparative asaesaaent of country case 
studies. the reaional auidelinea for Africa as a whole 
have been foraulated, as d~~~iled in Volume IV of this 
report. 

Some of the ai&nificant auidelines are : 

1) As African countries do not manufacture CFCs. the 
only technical option to reduce CFC consumption/ 
emissions is throuah iapleaentation of viable CFC 
collection/recovery and recyclina proarammea. 

Z) Each country would require to have an oraanisation 
identified or created to iapleaent the collection/ 
recovery and recyclina proaraaaes. Thia can be 
achieved by Institutional atrenathenina of any 
existina aaency involved in environaental issues. 

3) 

4) 

Financial support by the concerned Governaent 
aakina the recovery and recyclina activity viable 
venture level would be required. 

for 
at 

The national Governments would in tu•n need support 
for fundina this proaraaae from external sources. 
i.e. aultllateral fund created by the international 
coaaunity. 

The nuaber 
formulation 
require a 

and 
~ill 

and a 

of recovery and recyclina ventures 
of an overall National Syatea 

detailed audit of CFC consuaption 
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5) 

6) 

study of aanufacturina and servici~a practices in 
each cour-·try. 

~~e audit data would nwed to be a~alyaad 

prioritisation of sub-sectors for iapleaentina 
recovery and recyclina proaraaae. This would 
based on the assessaent of the qua~titiea of 
handled and aeoaraphical dispersion of users as 
as servicina aaencies. 

for 
the 
be 

CFC 
well 

A national data base would need to be 
each country which would comprise 
enterprises, sub-sectors and sectors 
usina CFCs. 

created for 
of data on 
of industry 

IX REGIONAL DATA BANK 

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

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

Level Z 

Level 3 

Level 4 

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

Sub-sector level - containina aaare~ation of 
enterprise level data and 
sub-sector specific data. 

Sector level 

N3 .t ional 1 evel 

- containina an aaareaation of 
sub-sectoc level 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 time audit of CFC supply and use in 
different African countries intearated into the Reaional 
Data Bank can provide sufficient data at the enterprise. 
sub-sector and sectoral levels fot assistance in 
formulatina required policy measures. 

VIII. CONCLUSIONS 

The findinas of the study irdicate that aiven adequate 
financial aupport from multilateral aaencies and with 
appropriate leaislation and institutional strenathenina 
for implementation, it is technically, economically and 
oraaniaationally feasible to have viable proaramaea for 
recovery and recyclina of refriaerant aaaea in Africa. 
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CHAPTER - I 

INTRODUCTION 

1.1 BACKGROUND 

There is overwhelmin& ~cientific evidence to indicate that 
damaae to the ozone layer is beina caused by 
cnlorofluorocarbons (CFCs) which are used in refriaeration 
and airconditionina equipment, aerosols, plastic foams and 
cleanina solvents. 

Ozone depletion cdn lead to increased hi&h eneray ultra 
violet radiation~ on earth which can result in major 
problems such as increasina huaan skin cancer, disruptin& 
the aquatic food chain and adversely affectina food-crops 
production. In addition, CFCs are aenerally held to be 
responsible for some one fifth of alobal warmina. 

In response to worldwide concerns on depletion of tne 
ozone layer, CFC control measures were aareed upon at 
Montreal in 1987 in an international aareement now 
commonly referred to as "Montreal Protocol". The Protocol 
came into force in 1989 and was further strenathened in 
London in 1990. 

The 'Opan ended workin& &roup of the parties to the 
Montreal Protocol' recommended that ·country specific 
studies' be carried out in developina countries in order 
to understand thP.ir sp~cif ic needs and to estimate thP. 
cost of assistanc~ required to comply with the Montreal 
Protocol. 

As a contribution to these efforts UNIDO has embarked upon 
a project US/RAF/90/173 with the followina 9 sub
proarammes with specific 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/ 
assemblina CFC-based Products 

5. Deployment of Methodoloay to Appraise Techno-economic 
Viability and Costs of Substitutina Technoloay 

6. Test Met~odolo&Y to determine cost of replacement 

7. R~vi~B Methodnlo~y and Computer Software 
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8. ~ntermine the Cost of S•lb~titutin~ Technoloaies 

9. Fundina the Technoloay Substitution 

rne fir~~ two suh-proarammes have been completed and they 
have brou~ht out that. th·~ areatest impact on reduction in 
CFC consumptiou in Afri~an countries can be made throuah 
adoption of efficient recovery and cecyciin& systems cf 
the coolant aases ere 11 and CFC 12 used in the 
refriaeration and airconditionina sector. 

1.2 STUDY OBJECTIVES 

1.2.1 The present project has been assianed to nantec 
Consultants Pvt Ltd, India vide UNIDO letter dated 28th 
October, 1991. This forms the sub-proaramme no. 3 of the 
above project US/RAF/90/173 and is aimed at wTechn~
economic Assessment of the Financial Viability of the 
collection and safe disposal of refriaerant aases and 
related materials". The aims of this assianment are. 

to carry out the backaround analysis required to 
allow the UNIDO Secretariat to provide th~ 
Governments of three (3) representative African 
countries Egypt, Kenya and Ni5eria, with policy 
advice to enablP. them to enact an efficient system of 
collection, recyclin& and/or safe disposal of 
refriaerant aases and allied materials; 

to provide the basis for the devalopment of a 
aeneralised set of technical, economic, political and 
leaislative ~uidelines valid for Africa ae a whole 
and to strenathen environmental and industrial policy 
and strategy in the region. 

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 aeneralised set of auidelines for 
Africa as a whole. These three countries are sianatories 
to the nontreal Protocol, and fall in the cateaory of 
"Oevelopin& Countries" as defined in the Montreal 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 coverin& the studies related to Egypt, 
Kenya and Niaeria, is prepared in four volumes, as under: 

Volume I 
Volume II 
Volume III 
Volume IV 

Egypt Country Study 
Kenya Country Study 
Niaeria Country Study 
Reaional Guidelines & Data Bank 
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Each of the volumes I, II and III are structured in such a 
way that it becomP.s a stand alone comprehensive report of 
that co~ntry, but yet carries with it the overall 
Executive Summary and Conclusions, which cover all three 
country studies. This arrangement permits each country to 
have its own report but also permits the policy makers of 
the country to have an overview of the variations from one 
country to another. 

Volume IV carries the rP.~ional aspects and provides a set 
of auidelines and inputs for a policy-makin& oriented data 
bank to assist international agenc~es in formulatina a 
reaional policy for recovery, recyclin• and disposal of 
CFCs used in the refrieeration and airconditionine 
equipment. 

1.4 APPROACH TO THE STUDY 

1.4.1 The overall approach adopted is outlined below : 

Step I Comprehensive CFC Audit, to ascertain 

Total supply of CFCs 
CFC consumption p~ttern (by sub-sector) 
Unit CFC consumption norm (by equipment) 
Estimation of Nev and Rechareina demand (by sub-
sector) 
Physical distribution of suppliers/users 

StP.p II Demand For~castina for airconditionina and 
refrigeration sector (upto year 2010) 

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

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

Schemes 
sectors 

for recovery & recyclin• in various sub-

Equipment selection 
Loaistics and other aspects of technical feasibility • 
Idehtification of types of ventures & framework for 
national system for recovery & recyclina 

Step IV Economic Viability Analysis 

At venture as well as national level 
Sensitivity Analysis 
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Step V : Framework for Implementation 

Present Scenario 
Proposed measures such 
support. Market measures. 

as Leeislative. Financial 
Institutional framework 

1.4.2 The basic collection of data has been based on a 
comprehensive field survey of industrial enterprises. 
professional bodies and associations. as well as 
aovernment oraanisations etc. Suitable questionnaires/ 
c~eck lists were used for obtainina the ~ecessary 

information from various sources. Discussions were also 
held with relevant international oreanisations includina 
UNEP. Uorld Bank. etc. 

Consid~rable effort was put in towards collection of 
secondary data from various sources. A list of various 
reports/documents specially collected and studied is 
enclosed at Appendix 1.1. 

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

Based on the field survey. secondary data collection and 
useful discuss.vns with key officials and experts. this 
report analyses and presents the findinas and 
recommendations in line with the objectives. 

1.4.3 A brief resume of the coveraae in Niaeria is ~iven below : 

a) Useful discussions were held with Ms Mathey-Boo, 
UNIDO Country Director; Mr Ade~boyeaa Ajani, 
Proaramme Officer; Mr Nwabunka G.C, Mr Fela Deh and 
Mr Ram T Batra of UNDP; Or Evans A.Aina, 
Director/Chief Executive, M9 Anne Ena-lta, Mr Maiwada 
M. Omar and Prof O.Osibanjo of the Federal 
Environmental Protection Aaency as well as with the 
local industrialists and consultants. 

The role and sianif icance of FEPA is aiven below 

federal Environmental Protection Aiency (FEPA) 

FEPA was 
Military 
currently 
President. 

established by a decree of the 
Government on 30th December, 1988 

directly under the control 

Federal 
and is 

of the 

FEPA has been aiven the specific mandate to establish 
national environmental standards and reaulations for 
water quality, effluent limitation, air quality, 
atmospheric protection, ozone protection, noise 
r:ontrol and control of ha:•rdous substances & rcmov•l 
methods. 
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Uith respect to ozone 
specifically charaed 
responsibilities : 

protection FEPA 
with the 

has been 
follovin~ 

to study data and reco~nise developments in the 
other countries reaardin~ the cumulative effect 
of all substances, practices, processes and 
activities vhich may affect the stratosphere, 
especially ozone in the stratosphere. 

to make recommendations and pro~rammes for the 
control of any substance, pra~tice, process or 
activity which may reasonably be anticipated tc 
af!ect the stratosphere especially ozone in the 
stratosphere, vhen such affect may reasonably be 
anticipated to endan~er public health or 
welfare. 

FEPA enjoys vide-ran~in~ enforcement powers to ensure 
compliance with environmentul standards and reaulations. 
These povers include powers to inspect, search, carry out 
tests, seize and also arrest. 

b) A list of various oraanisations and persons contacted 
durin~ the field survey in Ni~eri~ is enclosed at 
Appendix - 1.2. 

1.5 STRUCTURE OF THE VOLU"E rrr - NIGERIA COUNTRY STUDY 

This volume is set out as follows 

An executiv~ zummary is provi~P.d in th~ b~~innin~ ~ivin~ 

an overview of the finJin~s and conclusions of the overall 
study. 

Chapter 2 provid~s 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 complete phasin¥ out of CFCs as per the 
Montreal Protocol. It also rrovides an overviev of the 
physical distribution of the suppliers and users of CFCs 
in Niaeria. 

Chapter 3 
equipment 
refriaerant 

provides details about the various types 
available for recovery and recyclina 
CFCs. 

of 
of 

Chapter 4 deDcribea the technical options relevant for 
each of the project countries; and the feasible structure 
of the national level proaramme for recovery and recyclina 
of CFCs. 
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Chapter 5 describes the Economic Analysis of the ventures 
for recovery and recyclina. at the enterprise as well as 
the national levels. 1his analysis, includes computation 
of Net National Economic Benefit. 

Chapter 6 deals 
implementation of a 
proaramme in Niaeria. 

with evolvin¥ a 
national recovery 

framework for 
and recyclin~ 

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

CFC AUDIT AND DEnAND FORECAST 

2.1 INTRODUCTION 

2.1.l A detailed national CFC audit was car~ied out. Maps of 
Africa and Niaeria are ~nclosed at Appendix 2.1 (A)and (B) 
for ready reference, showin£ the relative locations of the 
country and also the important cities/towns in the 
country. As no one in the country is manufacturing CFCs, 
and there are no si~nificant exports of CFCs or CFC based 
products, the consumption is approximately equal to the 
import of CFCs. 

2.1.2 The consumption, has therPfore been worked out on the 
basis of import of CFCs (supply side approach) as well 

2.1.3 

·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 teams. 
The survey covers the followin~ 

Primary sou•ces such as : 

* importers/distributors of CFCs 

* end users viz manufacturers/assemblers/ 
importers/servicin~ aaencies/installations of 
CFC based equipment/products 

industry experts, associations and £Overnment 
bodies 

Secondary data sources includi~a £Overnment bodies 
and associations 

The CFC Audit has been 
Refrieeration' Sector, 
important consumer of 
identified by UNIDO 

done for the 'Airconditionin~ and 
which is the laraest and most 

CFCs in Nieeria and hence was 
for a CFC audit. 

The findinas of the survey are presented 
sections which follow 

in the sub-

2.2 SUPPLY OF CFCs 

2.2.1 Sources of Supply and Infrastructure 

The entire requirement of refriaerants is met throuah 
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imports. The main exportin& companies and their relative 
shares in 1991 were as follows : 

ICI, UK 
Kali Chemie, Iberia, Spain 
Ausimont 
ftontedison, Italy 
Galco, Belaium } 
Allied Sianal, USA } 

55~ 

24~ 

10~ 

5% 
6~ 

100% 

ICI and Hoechst have subsidiary companies viz Chemicals & 
Allied Products Ltd (CAPL) and Hoechst Niaeria Ltd., while 
other exporters are operatina throuah private dealers or 
aaents. Only CAPL and Hoechst Niaeria have re-f illin& and 
bottlin& facilities. However, Hoechst Niaeria has 
discontinued its operations in 1991, as the parent company 
is aettina out of CFC manufacturina activity worldwid~. 

2.2.2 Past and Present Trend and Future Scenario 

The present as well as past level of imports has been 
summarised in Table - 2.1. 

Source 

Notes 

TABLE - 2.1 

IftPORTS OF REFRIGERANTS IN TO NIGERIA cnT) 

TYPE OF CFC 1985 1990 1991 

CFC-:1 700 400 350 
CFC-12 600 600 1a~ 

HCFC-22 300 400 450 
CFC-502 10 30 20 
CFC-12/11 nixture 950 Nea Ne& 
CFC-12/114 Mixture 70 Nea Ne& 

Total : 2630 1430 1520 

1. Food & Dru& Administration of Niaeria 
2. Importers of Refriaerants in Niaeria 
1. Imports of CFCs were not separately classified 

as per Annual Trade Statistics of the Federal 
Government, hence no secondary data was 
available. 

It can be observed from Table - 2.15 that consumption of 
CFC-11, CFC-11/12 mix and CFC-12/114 mix has declined 
sharply. lhese refriaerants are used in foam (CFC-11) and 
aerosol (CFC-11/12; CFC-12/114) applications where larae 
scale substitution has taken place by methylene chloride 
and LPG respectively. 
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z. 3. l 

Th.: imvl.:1n.:nt.ition of Montreal F1·otv..:vl anJ J:)hasinb out of 
CFCs in d"=velop~d countries, o:spe..:i~lly major exportin~ 
.;ouutrie::. in Eu:-op~. !1as had its imv~...:t ..:>n supply of 
r-etrie;e1·ants, wit~. Hoe•:hst hclviub altt:.sdy ..:loso:J its 
opt:1·ativ11s in Nie;t!~'i.i. On tht! vth~r hand, ovet·sea.s 
ma.nul.s..:tur·~1..; o.,;l·.o havo: ci lonb te1·m ::;t.akc in 1·ef1 i5t!ra.nt 
manufacturinb, .:;u...:h as ICI anJ Kali Ch.:mi~. hav~ already 
start~J makin~ th~ir t~aJine; partner~ in tl1c country awart: 
about new substitut~s whi..:h helve b.:en develop.:d by them. 
0·· th.: whol~. no .:;horta~es cH'"= b~ine; f.:lt -1.~ yet in supply 
of refri~erants. 

Tht: • .:urrent prico:s (CIF ci.S well a;; t·etail) ot refrie;era.nts 
alvn~ with the custom duty .spplicable have been indicated 
as pt!r Tabl~ - z.: b~low. 

TABLE -

CURRE~T (19?1) PRICE~ OF REFRIGERANTS 
----------------------------------------------------------

~.A. 

REFR iGi::Rt ... ::7 

crc-1.:. 
CFC- L~ 
ucrc-z: 
crc-~o:: 

C!F~ 

~U~.$i 

Ke.) 

cu~;ar:s our·f 
t •. J 

l .... 
• u 

• c .. -
' •) - .... "' .I. • •J ....... . 

.. . ...... .:'\. 

• r. 
• .J 

• c 
L .J 

t5 

R,l1,e::·~ dr!j..;..-:ndine:,. ~ .. il i;.&,;h.i••b .1ud ...;,>ur·,·:~ 

Nut Av""i :..lLl •! 

RETAI~ PRICE 
(EQUIV.US $ 

PER KG) 

1.. 9-:. ~ 

~ .. 5-~.5 .. . 
--- .. l\ . 

_s,, u 1 ,; ·~ I m1,,>1· t et· .. i ,' ~~J.l •!L·~ 

::H:;;.;u;;~ions wit:·, import~t-~ r~V•!cll"=d th.it tht?r>? h.i:.; only 
b•!•~ll d. ~libht i;;.;:.O!a;;;~ in crF pt·i..:~.:; (in dolLu t"=rm:.;) 
durin~ the ld.st 2-3 y~ar3. 

OVCRVfCtJ OF THE !J~F.R INDUSTRY 

Airconditionin~ and R~tri~~~~tio~ 

Th e r ~ a ,. >'! p c ~ ::H: n t l y l 2 ma 11 u ( ..s .; t u 1 · i 11 ei; / .s:; ~ ~ m b 1 y u n i t ;J 

i n t h ~ c o u n t r· y 1J i t h cl t o t a l i n:;; t a l l ~ d .:: .a p .s c i t y o { 
600,000 numb~rs p~r annum. Th>! lar.;~.st m.anufa..:turt;!rs 
ar~ it.~rmo•.:ool En,,.in~•?t· i:1e; Cu. Plc arid D-:l>o 
InJustti~s Ltd 1.1ith in;;tall~d .:.ip<>..:itie:; of Z'>0,000 
numb~rs and 85,000 numb"r-5 p-:r annum r-usp~ctiv~ly. 
Only th~a"! t1.10 units hav-: thf'! capability for 
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aanufacturina coaponents. The other units are saall 
asseably operations with capacities ranaina from 5000 
to 40,000 numbers per annua. All the coapanies are 
in the private sector and aany of the• have foreian 
collaborations with leadina internati~nal f iras such 
as Zanussi, Uhirlpool, Sanyo, etc. The current 
production (1991) is approximately 84,000 numbers. 
The current iaports (excludina second-hand fridaes) 
are estiaated to be approxiaately 1s.o~o-20,ooo 

numbers per annum. There has been a sharp decline in 
production sjnce 1983 due to fall in per capita 
incoae and spendina. The past trend in production & 
iaports is shown as per Table - 2.3. 

TABLE - 2.3 

PAST TREND IN PRODUCTION & InPORTS OF 
REFRIGERATORS & DEEP FREEZERS 

('000 nos) 

Parameters 1983 1985 1987 1988 1989 1990 1991 

1. Production 187 93 59 83 80 72 84 

2. Imports 80 10 
-----------------------------------------------------

Total 247 103 76 95b 90b 90b 100b 

a. 

b. 
Source 

excludina second-hand fridaes; imports of 
second-hand fridaes have taken place in the 
last 4-5 years and are estimated to be in 
the ranae of 15,000-25,000 nos per annum. 
estimate 
1. Federal Government Statistics (till '87) 
2. nanufacturers (from 1988 onwards) 

Domestic refriaerators & de~p freezers are 
manufactured in various sizes rar.aina from 140 to 440 
litres capacity. Refriaerant used is CFC-12 and the 
technical norm for compressor charae varies from 100 
ams to 280 ams per unit dependina on the capacity. 
Takina into account mix of models used, the averaae 
technical norm works out 170 ams/unit across all 
models. Records of manufacturers/assemblers indicate 
that actual consumption per unit is approximately 30% 
hiaher than the technical norm, i.e. Z20 ams/unit. 
The dl!!ere~ce la Accoufit~d tor by waataa~a ln 
handllna and charalna and hlah reje~tlon levels 0£ 
compreaaora in the production line. 

The aervicina of old equipment is beina done both by 
manufacturers as well as amall aaenciea. However, 
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bulk of the repair jobs (approximately 
handled by small aaencies as they are near 
customer and are more economical. The 
service failures include compressor 
(approximately 40~). leakage (approximately 
niscellaneous mechanical/electrical 
(approximately 30%) 

75%) are 
to the 

type of 
failure 

30~). and 
defects 

In case of both compressor failure and leakaae cases 
the per unit recharain& quantities include a factor 
for vastaae in flushina. cleaning and leak detection. 
nost of the smaller agencies (80-85~) use the 
refri~erant (CFC-12) itself for flushina. cleaning 
and leak detection. In case of manufacturers' 
service centres the practice is to use nitrogen or 
dry compressed air for this activity in bulk (70-75i) 
of the cases. On the whole, the refrigerant is used 
for flushina. cleaning and leak detection in nearly 
60~ of the service jobs. The average refrigerant 
charae for recharain& works out to 300 ams per unit. 

All the refrigerators and deep freezers use 
polyurethane foam as insulation, for which CFC-11 is 
used as the blowing agent. The average norm of 
consumption per unit is 600 ams. However, takin& 
into account a wastaae of nearly 20t in transport, 
storaae and handling the actual per unit norm of 
consumption is 720 ams. 

b. Commercial & Industrial Refrigeration 

i) Cold Stores There is one large installer of 
cold rooms viz Alumaco, and 8-10 small 
installers. The refrigeration system is 
imported in Semi-Knocked Down (SKD) condition 
while the fabrication is done locally with 
indiaenously built panels. Sales of cold rooms 
have been at a very low level since 1984 due to 
sharp increase in cost of imported components 
(because of the devaluation of the Naira). Most 
of the cold room installations were undertaken 
durina the period 1973-82 and thus the averaae 
life of cold rooms presently in operation is 
around 10-15 years. The total number of 
installations added last year (1991) were about 
12, mostly in the ranae of 6-36 TR (tonnaae of 
refrigeration). 

There is no published data available on 
production/imports of cold rooms. Hence, the 
population estimates had to be derived from 
records as well as estimates of leadina 

ll 



installation contract?rs. The total number of 
cold rooms till the end of 1991 have been 
estimated to be in the ranae of 800 to 1000. 
Approximately 80t of these cold rooms have a 
refri~~ration tonna~e in the ran&e of 6.5 to 36 
vhile balance 20~ are mostly in the ranae of 50 
to 100 TR. Almost 100~ of the cold rooms are 
based on CFC-12. Some cold rooms also use CFC-
502 but these cold rooms are very few in number. 
The averaae life expectancy of these equipment 
is about 25 years. 

Many of the companies which were active durin& 
1973-82 have now discontinued this line of 
operation because of decline in demand. 

ii) Refriaerated Trucks/Vans : Alumaco is the only 
major installer of refri~eration & air
condi tionina syst~ms in Vans/Buses/Tr~ilers 

accountina for nearly 80-85t of the total 
installations made till date. The useful 
service life extends upto 25 years. 

The type of units imported by this 
and their relative proportions ar~ 

in Table 2.4. 

installer, 
indicated 

TABLE - Z.4 

TYPE & NUMBER OF INSTALLATIONS FOR REFRIGERATED 
TRUCKS/VANS (INCLUDING A/C UNITS FOR BUSES) 

RANGE OF 
CAPACITY 

(HP) 

1.5 
1.5 x 2 * 
4 
5 
10 
15 

REFR!GERANT 
CHARGE (K~s) 

(CFC-12) 

3 
3 
6 
7 
7 
8 

} 
} 

} 
} 
} 

APPROXIMATE NO. OF 
INSTALLATIONS 

1975-1990** 1991 

230 7 

40 1 

115 3 

385 11 

* One stand-by compressor of 1.5 HP with a 3 
phase electrical motor 

** Assumin5 life to be nearly 15 years 

Source : ALUMACO, NIGERIA 
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Since th~ above assembler holds nearly 80-85~ of 
the share of all installations. the population 
of all refriKerated/ airconditioned commercial 
vehicles can be estimated to be in the ran&e of 
450 to 500 numbers (balance bein~ directly 
imported). 

iii) Industrial Refrigeration 

These are &eneraliy laraer units (from ZOO TR to 
ZOOO TR) usin~ reciprocatin~ compressors and 
mainly HCFC-2Z refri~erant (CFC-502 is also used 
but in very few cases). The number of 
installations is very few (less than 50) and. 
hence. the requirement of refriaerants is very 
low. 

The demand for new CFC-12 refri~erant for commercial 
& industrial refri&eration is very low because very 
few ne~ units were installed in 1991. The averaae 
per unit norm of consumption for var~ous types of 
cold rooms/refri&erated trucks as well as the 
wei&hted averaae consumption norm for these equipment 
has been shown in Appendix - 2.2 . The actual per 
unit norm of consumption is hi&her by 20t compared to 
the technical norm due wasta&es in handlin~. 
Rechar•in• requirement exists in case of followin~ 
cateaories of service failures 

Compressor failure 
leakage 
toppin~ up 

Th~ rechar~in~ norm for ~ompressor failure is almost 
equivalent to that required for initial char~in~ 
since this activity is bein& carried out only by 
large. oraanised units who use nitro&en/dry 
compressed air/electronic leak detectors for 
flushin&/cleanina and leak detection respectively. 
Because of a sliahtly hi•her factor of wastaae Z5t as 
aaainst 20t for initial charaina the norm has been 
taken to be 8.5 k~s per unit for refillina in these 
cases as aaainst 8.2 K& per unit for initial 
charaina. 

In case of leakaae approximately SOt of the cases 
handled by smaller aaencies who use the CFC 
flushina/cleanin& and leak detection. Therefore. 
norm for refillin& is 12.8 k& per unit which is 
hiaher than oriainal charae. 
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CFC-11 is used as a blowina aaent for polyurethane 
foam insulation in cold rooms. The averaae per unit 
norm of consumption is 540 ka which is abo~t 20~ 

hiaher than the technical norm of 450 ka per unit. 

c) Domestic and Commercial Airconditionin& 

Only centrifuaal chillers were considered for 
analysis since all other types of air-conditionina 
systems (room air conditioners. packaaed units, split 
units,reciprocatina chillers) use only HCFC-22. which 
is not a controlled substance. 

The installation of centrifuaal chillers (based on 
CFC-11 and CFC-12) started almost 35 years back and 
almost all the installations were done in the 1960s 
and 1970s. About 80~ of these installations are 
CARRIER make. The type/model and number of 
installations of CARRIER as well as the refriaerant 
charae have been indicated in Table 2.5. 

TABLE - 2.5 

TYPE AND NUMBER OF CARRIER CENTRIFUGAL CHILLERS 
-----------------------------------------------------

TYPE/ REFRI- REFRIGE- CHARGE NO.OF 
MODEL FERANT RATION OF REFRIGE- INST ALLA-

USED TONNAGE RANT TIONS(END 
(TR) (Kas) OF 1991) 

-----------------------------------------------------
19 DG 21 CFC-11 2~0 442.5 5 
lJ DG 31 CFC-11 310 590.0 10 
19 EA 41 CFC-12 410 1248.0 7 
19 EA 51 CFC-12 510 lci64.0 3 

Total 

Source : nandilas Enterprises 

The above installations represent 
installations. Thus. total number of 
was estimated to b& 30. 

25 

nearly 80!• of 
installations 

No installations of centrifuaal chillers have been 
made after 1980. Almost ~11 contractors use a number 
of reciprocatina chillers in place of one larae 
centrifuaal chiller since reciprocatina compressors 
are easier to maintain and failure of one 
compressor does n~t affect the whole system. 

The centrifuaal installations have a 
monthly maintenance schedule. Durina 
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the refrigerant is pumped down and the s~stem is 
flushed with R-22 or Nitro~en. The lubrication 
system. electrical and refri~eration system is 
checked. Normally. there is a requirement of toppin~ 
up nearly 20~ of the refrigerant charge during each 
service. The representative of Carrier Corporation in 
Nigeria. n/s nandilas Enterprises. reported that till 
da~e there have beeu no instanc~s of co~pressor 

failure or major leaka~e in any of t~~ systems. 

d) nobile Airconditionini (Cars) 

There are two passenger car assembly plants (Peu~eot 

& Volkswaaen). At the same time. a siinificant 
number o! cars are imported. The total production 
and imports of cars from 1981-91 has been indicated 
in Table 2.6. 

TABLE - 2.6 

PRODUCTION & InPORTS OF CARS c·ooos) 

Production 
Imports 

1981 82 83 84 85 86 87 88 89 90 91 

83 75 62 68 52 26 15 15 10 
102 89 15 6 18 30 18 28 20 

10 18 
20 22 

185 164 77 70 70 56 33 43 30 30 40 
----------------------------------------------------
Source : 1. Car Assembly Units (from 1988 onwards) 

2. Federal Govt. Statistics (till 1987) 

Both the production and imports of cars have decli~ed 
after 1985 due to fall in per capita income and 
spendin&. 

According to local car assembly units and 
distributors of foreian cars, a very hi&h proportion 
of cars (nearly 85~) are sold fitted with air
conditioners. This translated to nearly 34,000 cars 
in 1991 (indiaenous plus imported). The number of 
car~ domestically produced with air conditioners in 
1991 was estimated at 15.000 nos. In addition to 
oriiinal f ittina, a sianif icant number of cars are 
also retrofitted with new air-conditioners each year, 
approximately 10,000 nos in 1991. Thus, total number 
of car air-conditioners installations in i991 was 
estimated at 25,000 nos. The population of air
condit1oned cars has been est!mated by us to be 
nearly 7,28,000 at the end of 1991. The averaie 
service life of car airconditioners in Niieria is 
about 10 years. 
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The requiremeut of recharging arises in the following 
types of service failures : 

topping up 
leakage 
compressor failure 

Most car owners do not get their cars topped up 
unless the decline in coolina becomes noticeable. 
However. in such cases. the amount of refilling 
required is greater and the addition compensates for 
not topping up regularly. Air-conditioning 
technicians, consulted during the study, indicated 
that due to vibrations car air-conditioners develop a 
leak annually to the extent of approximately 10~ of 
the initial charge. Thus, even though the initial 
topping-up may not be annual. for the purpose of our 
calculations we have assumed a discharge of 10~ per 
year of initial charge for each car. 

Discussions ~ith service mechanics indicated that 
leakage cases form a very large proportion of service 
failures. It is estimated that more than 50t of cars 
have a leakage problem once Ln their life time 
(usually after 4-5 years. On the basis of these 
probability estimates, the proportion of cars with 
leakage vis-a-vis total population works out to 
nearly 15~. In almost all leakage cases, the 
residual &as i~ very small, and the refri5erant 
normally is u~ed for cleanin~. flushin~ and testing 
the system. Thus, on an avera¥e, the amount of 
refri~erant ysed for r~filling is normally hi~~er 

than the initial char~e i.e n2arly Z K~s per car. 

The cases of pre-mature compressor failure are f ~w. 
Compressors usually fail at the end of their 
estimated life. taken as 10 years on the basis of 
field survey. It was estimated that compressor 
failure cases were around l~ of the total population 
in 1991, approximately 7300 cases in 1991. The per 
unit consumption of aas in these cases is equivalent 
to that for leakaae cases viz 2 Kas per car. 

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

Profiles of major enterprises in the airconditionina 
and refrigeration sector have been enclosed as per 
Appendix 2.3. 

2.3.2 Aerosols 

a) Pesticides & Household Products There 
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approximately 8-10 large fillers in the country 
producin~ aeros~l based insecticide~. pesticides and 
household proaucts such as room fresheners. All 
these products are currently based on unstenched LPG 
available from the inditienous Nigerian National 
Petroleum Corporation (NNPC) petroleum refinery in 
Port Harcourt. These fille~s have either set up or 
modified their fillin& lines to use LPG. 

b) Cosmetics (Body Deodorants) : Besides a few larae 
fillin5 lines (4-5). there are a lar5e number of 
small and medium sized companies in this area. 
However, the dominant share is held by the major 
companies. All major companies have forei&n tie-ups 
or sources for formulations from overseas. Of late. 
many of the small and medium sized companies have 
discontinued production due to lar~e ecale imports 
and increase in cost of manufacturina. 

The chan&eover in this sub-sector from CFCs to LPG 
has only been partial. This is because some of the 
fillers still feel that even unstenched LPG is not 
the ideal replacement in case of body deodarants. 

2.3.3 Plastic Foams 

The most important type of plastic foams produced in 
Ni~eria is flexible polyurethane foam in slabstock form 
for mattresses, pillows and cushions. There is very little 
production of rigid polyurethane (except for refri•erators 
covered earlier) and polystyrene. 

There are 84 slabstock polyurethane foam manufacturers 
re~istered with the Foam Producers Association. The major 
units are 12 in number and the rest are in small/mediumm 
sector. Due to adverse economic conditions many of the 
small/medium !irms have closed down their operations. It 
was estimated that only 15-20 small/medium firms are 
currently in operation. 

The total quantity of polyurethane foam (polyol + 
isocyanete + blowina aaent) used by the industry was in 
the ranae of 20.000 MT in 1991. 

2.3.4 Solvents 

The main solvents used for industrial applications are 
tri-chloro-ethylene, carbon tetract.loride and methyl 
chloroform. Use of CFC-113 for this applicaticn in 
Niaeria is neali&ible. 
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2.4 UTILISATION OF CFCs 

Present Consumption of CFCs 

The consumption of CFC-11 
been su~marised in Table -
unit consu~ption norms 
requirem~nt for various air 
equipm~nt. 

and CFC-12 by sub-sector has 
2.7 which also indicates the 

as well as the rechar5ina 
conditionin5 and refriaeration 

TABLE - 2.7 

UTILISATION OF CFCs BY SUB-SECTOR IN 1991 

,.P"",. •• 
\,,r\.- I I 

:-----------:-------· 
: GTY\ri!i inYC:O:Ti: 

---- --------·-:-----:----:----:---:-·------
' ~ir CuruJi:i~nin~:G~•fiti' 

& ~e!ri~lri!ion :Rcfr:;critors 
:& Cet~ ~ree?crs 

:- New :eMn.i 
:- Recl'.•r910•1 

25.3 
~2.5 

:ri~~ra~e ol 720 J~i J£ ~~-:~ ii uiCt! 
:plr re(ri~erator/.icep rretzer 
:in ioaa insul4tion. Average 
:c~ar~e for CFC-:2 ~er ~nit is 220 ~as, 

:.hil~ i~r rec~ar1i~i ttc nor, ii 
::;co ~11s/un1t •. 

:------------:------:-----: -------: -----: 
: 60.~ : ~7.0 : 77.8 ' ~':' C\ ' 

I ·-•'""' I 

--------------- ! --------: ------ ! --------: -----: --------·----------------

~~!~ Store; :~-~ ':\. 

6.~ 
~ ~ - "·'' St.Jre; ,~c" ... , 
1; • .:. \.WU• ........ ,:\. -z~.b ~~/untt 

~-~ Rei. ~ruck; •• c !i? ~ ~ I •.., - 3.6 ~g/~nlt 

:------------------:---------- ------'---------:------·- ~f(. ~r~C~i :~-~~ H?: - !.~~~:·unit 

6.~ : 2.J :.~ : C.6 :rnsulat1un Foaa rcrC-t~l 

:------------------·---------- ------~---------'------'-------------~--------
::;li~hted avero•}c nur:. is 5401:.nit 
:Rlch•r9in9 nor~ :cFc-:2; 
:CJ5pre;;ar fail~re a.~ ~~i~ni:, 
:Iea•age cases ~2.8 <glun1t 

:------------------:----------:------:---------·------:----------------------------~----~---: 
:~u1es:!: & 
::u~t?r~;.i: 

:~1r cJnait;c~:~i 

~le.. :r!dn~ 

Rec!':ar·11n~ 
... .... .. .. 

1 • .:. 

:CFC-11 & l2 are used as rrfr1ger•nt; in 
:centr1(u~al chillers. Average require
:~ent per unit for top~1n9 up 260 K1S for ' 
:~oppin~ ~P is 2£C K~s fur CrC-11 ar.d 
:600 r:gs ior c:c-·2. 

:------------------:----------:------:---------:------
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---------------------------------------------------------------

-----------I------------.. 
.I. : :;mr.r;: .. .. 

~~:rr =~~t~r:CN 

~.n c~r= 

:--------------:-----------:----:---: -------: ----:--- -------·----------
:Mobile 
:Air C~r.4i:taninJ 

:- Rl!c:"iarging 

:river.i~e c: .. irge is ~ .6 :-:~siC.ir Jr 
:cFc-:z. Rec~arj1ng car.s~ap•~~r. 

:nor~ is 2 ~g!~ni:. 

------:-----~---:----:---: 

:- Sub Total 

:Total !riircond1-
:tioning & r!fri
:gerationl 

New Ceeand 
:- !lecharging 

Sub Total 

~.7 : b~.6 : 
:-----:---:----~---: 

67 ... 
"fo I 

66 

-----:---:------ ---..... 
:a.1 20 • .;: 47~.3 : 75.9 : 

-----·------:----------:------:----:-------:----:----------
:----------:-----:---:----;------:-------------------------: 
!C.Jsaetics & 
!Househ.JlJ products: 

tSC :Pl•tial •~~stitijtiJn by L~~. i~is trer.~ 

!li~ely :v c~nt1n~e and llAoi~ coaplrtt 
: i-.1bs:i:~t;un ~r. ... 1;o~ed ~, ~·~. 

-----------------: ---------: -----: --------- ~ ------: ------------------------------
:so I ..,. • f • .::."T. I I 

-----------------:------------------ ----------:------ ---------:------:---------------------------------------
::~~:~~p:•~~ ~e~:i~~~~ :Ji :~ iubstit~:.~~ 

·~i ~r:~,:~~~ -~l~r:;l. ~,~,i~f c~ns~~~

~t;un nara !Jr a r:l::w;r.; i 1;cr:: li ~: ::: 

:.r,;~.: Jf :utal iJi~cr. .. ~:i.irr 1 bCZ ~f 
:CFC-l~ ~.ai :.ein ;~~;:• tu~r; 1ethj!ini 
:chl.Jr1de. T~is trend 1s i:ltly to 
:c.Jntinue ir. the iiJ:ure ar.; a:=os: co•
!plete sutst1tution i; tlrec:1d by l~. 

:-----------------:------------------:----------:------:---------:------:--------------------------------------
:Pol;styrene '.N~ ;ro1uct~;n 

;-------------!------:----:-----:- ---:-----
:!atal 280 79.6: 

:----------:---------:-----:----:-----:-----:-------------------------
Sol-1fnts :sol~ents used norwliy crt tnc:,lorce~~.r: 

:1ene and ,.,~on tetrach!ort~f 
:-----------------:------------------:----------:------:---------:------:------------------------~~------------
: Al: Seeton :Grand Total 351.7 : 100.0: 621.3 : iCO.O: 

Note ~. Tht consu•pt~on or CFC-fZ ii lower t~an the total i1p.Jrt ;hown in Tabl! 2.1 b!cause i?prox 10 to !~: :! 
the substance 1s rr-txported !albt1t illegally! to neighbouring countries such iS Ghana ~ Ci&troon. 

t:.Jte Thert 1; so:it use or R ~CZ in coMtmal relri~eration applications, but th• ·~uantity is my ;wii a.:.l 
htnct its contribution to t~t•l CDP tonnagt is neglig1blt. 
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2.5 PROJECTED DEMAND OF CFCs BY SUB-SECTOR 

2.5.1 The follovinti steps vere followed to estimate the future 
demand 

Step - I 

Step - II 

Future demand & population of airconditioninti 
and refrigeration equipment vas estimated as 
explained in Appendix - Z.4. 

Phase out of CFC based equipment vas vorked 
out on the basis of certain assumptions 
regarding availability of compressors based 
~n substitute refrigerants. On the basis of 
developments takin~ place in more advanced 
countries, ease of changeover as well as 
expected time laa involved in switchin& over, 
we have assumed the following phase-out 
schedule 

20~ of all new equipment in 1995 
60~ of all new equipment in 1996 
100~ of all new equipment in 1997 

As soon as tt.ere is sufficient availability 
of compressors based on substitute 
refrigerants, which is likely by 1995, th~ 
phase-out vo~ld take place vithin a short 
period of time, ~lmost tvo years. This i~ 
because most units are carryin& out an 
assembly operation and import in• a 
si~nificant proportion of th~ components 
includin~ the compressor. Besides, th~ ba5ic 
design of the new CFC f~e~ refri~erator is 
unlikely to change except for chan•e in 
l~ngth of capillary tubes. The manufacturin• 
facilities would, therefore, require only 
minor changes; primarily nev equipment for 
leak detection, charain¥ and foamin~ 
fixtures. 

Demand from other sectors swch as aerosols 
and plastic foams would be ne&liaible after 
1993/94 since usaae of CfC3 in these sectors 
vould be completely substituted by LPG and 
methylene chlorid~ respectively. 

Step - III: CFC rntriaerant quantities vera estimated for 
both oriainal equipment (nev demand) as well 
as recharaina demand. This has been done on 
the basis of present (1991) unit cvnsumption 
norms estimated throuah field survey. An 
ass~mption was mode that these norms would 
not ~hange over the next 20 years since these 
no~ms are auided by technical considerations 
(and there are no technoloay chanaes 
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2.6 COMPLIANCE ASPECTS TO M~ET no::TREAL PROTOCOL REQUIRE~ENTS 

The future demand for CFCs (CFC-11 & CFC-lZ) vis-a-vi~ 
current Montreal protocol limits has been indicated in 
Figure-2.3. From the figures it can be observed that the 
phase out of CFC based equipment manufacturinG is 
sufficient to keep the overall demand of CFCs below 
compliance limits durin~ the period upto Z007. The phase
out of CFC based equipment is expected to be completed by 
1997 and. therefore. the demand for CFCs after 1997 vould 
be only for recharging (for servicing the remainin~ 

population of CFC based equipment). The population of CFC 
based equipment shows a constant decline after the year 
1997 (except for cars where the decline starts even 
earlier) due to the following factors : 

Sharp decline in demand of all CFC based equipment 
during the decade 1980-90 

Phase-out of CFC based equipment expected durine the 
period 1995-97 

The decline in population of CFC based equipment has a 
direct impact on CFC recharging demand. The decline in 
demand of CFC based equipment during the period 1980-90. 
coupled with phase-out scenario taken. makes the 
population of CFC based equipment decline continuously 
after 1997 as also the recharging demand of CFCs. This 
decline is sufficient to keep the demand of CFCs below 
Montreal Protocol limits till the year 2007. 

The adoption of a rP.covery and recycline pro~ramme vould 
further reduce the demand for imports of CFCs for 
recharging as explained in later chapters. 

2.7 PHYSICAL DISTRIBUTION OF CFC SUPPLIERS AND USERS 

2.7.1 Supply : 

As indicated earlier in section 2.4.1 the importers fall 
into two main categories 

Subsidiaries/associates of foreign 
namely 

manufacturers, 

* Chemicals & Allied Products Ltd (CAPL) an 
associate of ICI. UK. 

* Hoechst Nigeria Ltd - a subsidiary of Hoechst, 
Germany. 

Private Agencies/Distributors who import from one or 
more sources abroad. 
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The major distributors of refri~erants are CAPL and 
private agencies. namely Ashmina Ltd and OAE Nigeria Ltd. 
These three organisations hold a share of nearly 75~ of 
total refri5erant supply. Amon~ the three organisations. 
CAPL has the most ext ens iv: infrastructure for 
distribution comprising of a n~twork of branch offices and 
depots spread across all majo~ cities and towns in the 
country. Ashmina deals with only disposable cylinders (of 
13.5 K£ each) and its distribution is solely on a cash and 
carry basis i.e private agents/dealers lift the material 
from Ashmina on a cash basis and carry it to the other 
parts of the country. OAE Ltd works on both cash and 
carry basis as well as authorised dealers spread across 
the country. 

2.7.2 Utilisation 

The sub-sector wise utilisation of CFC refrigerants (CFC-
11 and CFC-12) in 1991 was as follows 

Domestic Refrigerators & Deep 
Freezers 
Commercial & Industrial & 
Refrigeration 
Domestic & Commercial Air
condi tioning 
Mobile Air-conditioning 
Others (Aerosols, Plastic 
Foams) 

L. Dom~stic Refrigerators & Deep Freezers 

1. o~ 

1. 2~ 

39.J!• 
44.2!· 

Of the 12 manufacturin•/assembly units, 10 units are 
located in and around Lagos. The balance 2 are 
located in Port Harcourt in the East. The two major 
units, Thermocool Engineerin• and Debo Industries 
Ltd, which together account for nearly 60~ of the 
production, are located in La~os. 

Nearly 75~ of the servicin• requirement is met 
through a large number of small private repair 
agencies, approximately 600-700 in number while the 
balance 25~ is met through service workshops of 
manufacturers which are sprtad across the country. 
The average number of refrigerators handled per 
agency is in the range of 250-300 re!riaerators per 
annum. The number of service agencies is highest in 
Lagos, nearly 300-350 in number, while the balance 
service agencies are spread across 8-la towns and 
cities. 
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ii. C~mmercial & Industrial Refrigeration 

All the larae installations of cold rooms. 
refri~erated trucks and industrial refriaeration 
equipment are located in Lagos. The number of 
installations for these equipment has reduced 
considerably in the last 7-8 years due to sharp 
decline in demand for these equipment. Currently, 
there are 5-6 major units en~aaed in this activity. 

The servicin~ of these refriaeration equipment is 
done either inhouse by end users themselves or by the 
installers. The majority of the installations are in 
Lagos and in the east (Onitsha, Aba, Port Harcourt. 
Calabar). these cities/towns being the main centres 
of fishina activity. 

iii) Domestic & Commercial Airconditionin& (Centrifugal 
Chillers) 

Mandilas Enterprises Ltd., representative of Carrier 
Corporation, USA, is the only supplier of CFC 
chillers. Mandilas has both its sales and service 
headquarters at Laaos. Almost all the installations 
of centrifugal ~billers are being serviced by 
Mandilas itself from its head quarters at Lagos. 

iv) Mobil~ Airconditionine 

There are only two local assembly plants 
namely; 

Peu~eot Automobiles Ni~eria Ltd., 
located in Kaduna in north 

for cars. 

which is 

Volkswa•en of Ni~eria Ltd., which is 
near La5os. 

located 

The servicin• of airconditioned cars is beina carried 
out by the f ollowina types of a5encies 

Larae car distributors, who have an extensive 
sales and service network in all major towns and 
cities acro~s the country, there a~e 5 to 6 such 
distributors and all of them have their 
headquarters in Laaos. 

Small service workshops which are 
proprietorship/partnership firms; these service 
workshops are localised in nature and are spread 
~cross all major towns and cities - the number 
of these agencies is estimated to be 300-350, 
with maximum concentration in and around Lagos. 
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Almost 80~ of the car airconditioninG service 
are beina handled by small localised agencies 
these are far more economical. On an average, 
350 car airconditionin5 servicine jobs are 
handled per agency. 

v) Overall Distribution 

jobs 
since 
zso

bein~ 

All major importers of refrigerants are located in 
Lasos and over 95~ of refrigerants are imported 
through L4gos port. Almost all the manufacturinti/ 
assembly activities relating to airconditioning and 
refrigeration equipment is concentrated in and around 
Lagos. Approximately 40-5Jt of the small service 
agencies are also located in and around Laeos. Thus, 
Lagos is the major centre for distribution as well as 
consumption of refri~erante, accountine for nearly 
50-60~ of the total CFC consumption in the country. 
The other major centres of consumption are 

Onitsha, 
in East 

Aba, Port Harcourt, Calabar and Enueu 

Ibadan. Benin and Ilorin in the centre 
Kano, Kaduna. Jos and naudigiri in the north 

Z.8 Based on the survey carried out for assessment of the 
present and future demand for CFCs, and the structure as 
well as dispersion of industry, the techno-economic 
viability of the programmes for recovery and recycling of 
CFCs have been evolved in the followin~ chapters. 
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CHAPTER - 3 

EQUIPMENT DETAILS FOR COLLECTION AND RECYCLING OF 
REFRIGERANT GASES 

3.1 As the focus of the study is on the collection and 
recyclin• of refri5erant gases. a considerable effort was 
put into obtainin~ maximum possible information about 
various types of equipment available for 
collection/recovery and recyclin& of refriaerants for 
different applications. 

3.2 The schematic representation of the equipment used for 
collection/recovery and recycling are shown at Appendix 
3.1 (collection/recovery only) and App~ndix 3.2 
(collection/recovery a~d recyclin~). 

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

A. REFRIGERANT RECOVERY SYSTEMS INC., FLORIDA. USA 

i) Recovery System (nodel RC-1) 

Oesign~d for residential/commercial contractors 
Recovery & Stora~e in 50 lb~ tank (refillable) 
Indica~ive Price US $ 1050 

ii) Rejuvenator's 

Capable of proc~tisin~ R-lZ, R-22, R-500, R-502 
UL Certified as p~r SAE standards 
Patented one st~p distillation process 
Available in t~o models 

Recovery rate 
Indicative Price 

ST-1000 

3-6 lbs/min 
US$ 5700 

B. SPX CORPORATION. (OTC Division), USA 

ST-100 

2-3 lbs/min. 
US$ 2900 

OTC refri~erant recovery and recyclin~ systems are 
for cars, trucks, tractors etc. 

• OEM 1380 (R-12) 

Recovers 1/2 lb/minute 
Recyclina 2 1/2 lbs/minute 
Compatible ~ith all charain& stations 
Suitable for Mobile airconditioners/ 
refri¥erators 
Indicative Price USO 4000 
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OEtt 1396 (R-12) 

Recovers 1/2 lb/min 
Recycles Q_S lb/min 
Compatible with all char.in~ stations 
Suitable for mobile airconditioners and 
refri•eration systems 
Indicative Price USO 3000 

• OEn 1397 

Portable recovery system 
Recovery rate 0_5 lb per minute 
Can be used alon~with recyclin~ equipment 
OEM 1396 
Indicative Price USO 1000 

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

Refrigerant Mana~ement System for R-11 Centrifu~al 

chillers model (19QA) i~ popular and conserves 
existin& supplies of CFC~. minimis~s their leakabe 
during service/maintenance and opti~ises chiller 
efficiency with recycled refri~erant. 

Indicative price is A$ 10500. 

D. ENVIRONMENTAL PRODUCT AnALGAMATED rTY LTD., AUSTRALIA 

i) SKYE Split System ~onsists of two ~~pdrate units 
one for recovery & another fo~ r~cyclin~. 

These units, each about the same siz~ as an 
average vacuum cleaner, con be use•1 toGether or 
separately. Purifies R-lZ hy distilla~ion. 

SKYEMITE 
SKYEMATE 

Collection/Recovery Unit 
Recyclin~ 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 

29 

For fast collectio~/recovery from 
laraer aystemd 
R-12 (recovers both liquid & 
vapour) 
Collection/Recovery rate is 25 
Ka/hr Combined process of 
Filtr~tion dnd Distillation 
Indicative Price A$ 2750 



iii) Several 
machines 
belO\J 

other models of recovery and recycling 
are available, as per details given 

EP4 Portable (tit. 20 Kg) 
Recovery rate ZS K.i/houc-

EP4HC Portable (tit. zo Kg) 
Recovery c-ate 35 Kii/hc-. 

EP5 Portable (tit. Z4 Kg) 
c-ecycling (25 kei/hr) 

The above models are availablr for R-12, R-22, 
R-500, R-502 refrigerant gases. 

Indicative Price ~ange - A$ 1400 - 1800. 

E. JAVAC RECO, AUSTRALIA 

Javac Reco Refrigerant Recovery and Recyclina Systems 
ac-e available for cars, refriaerators, chillers, 
domest1c and commercial airconditionin~ etc. as per 
follo\Jing detail~ : 

RecovP.r and Recycle CFC-12, HCFC-2Z and CFC-502 
UC certified as per SAE standards 
Availabl~ in thc-e~ models 

REC0-1 RECO-lZs REC0-134s 
(Commec-cial) (DOM/Auto) (DOM/Auto) 

R~cov~ry RJ.t~ 

R-12 
R-l34cl 
R-22 
R-502 

Recyclin~ Rate 
Indicative Pc-ices 
(US $) 

60 kg/hr 

30 k~/hr 
50 k~/hr 

2,850 

F. TECHNICAL CHEMICAL COMPANY, USA 

a) Sercon 9000 

For volume 

33 kg/hr 
33 ka,:/hr 

1 ltr/min. l ltt·/min. 
1,990 2,350 

airconditionin~/ 

refrigerating equipments 
Capable of Processina CFC-12, HCFC-22, R-
500 and R-502 
Meets S.A.E J-1991 (1989) CFC-12 puc-ity 
standac-ds 
Recovers 25 lbs/min. (in liquid state) 
Indicative price US $ 3,000 
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b) Sercon 8000 

For high volume airccr.ditioning/ 
refrigeration 
Capable of Processing CFC-12, HCFC-22, R-
502 & R-500 
neets S.A.E J-1991 (1989) CFC-12 purity 
standards 
Recovers 25 lbs/min 
Recycles 40 pounds in 15 min. 
Indicative price US $ 2,200 

c) Sercon 5000 

For small shops/auto dismantlers/HVAC/R 
industry 
UL listed, 
standards 

meets S.A.E J-1991 purity 

Capable of 
500 & R-502 

processing CFC-12, HCFC-22, R-

Recovery rate 25 lbs/min. 
Indicative price US $ 1,250 

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

well as 
in thi!J 

3.5 The features incorporated in above recovery and recycling 
equipment are such that these can be easily operated and 
maintained by technician:-;, after initial training input of 
1 to 2 weeks. ThP. important operatin~ parameters for these 
equipments are as follows : 

3.6 

Spares & consuma
bles US $/kg) 

Eneray consumption 
(per kg) 

Recovery 
equipment 

0.31 

0.05 kwh 

Recycling 
equipment 

0.41 

0.05 kwh 

The equipment details 11iven at Appendix 3. 4 are 
representative of the ranae available for the 
collection/recovery & recycling of Refrigerant Gases, in 
terms of technoloay as well as prices which can be used 
for considerini the technical options and the budaetary 
costs thereof. These equipment are beina successfully 
used in Australia a;id USA and have been observed in 
operation by Hclntec's experts -= f) have a first hand 
experience on their utilisation. The technical options in 
various sub-sectors where Refrigerant Gases are used, are 
<l.i:ocussed in tht: next c.:hclpt~r-. 
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CHAPTER - 4 

TECHNICAL OPTIONS FOR COLLECTION/RECOVERY & RECYC~ING 
OF CFCs IN VARIOUS SUB-SECTORS 

4.1 Based on the study of the recovery and recyclin~ ~quipment 
details and preliminary data collected from the field 
survey. the various technical options (sub-sector wise) 
have been evolved for collection/recovery & recycling of 
refri~erant gases. 

4.2 ANALYSIS OF TECHNICAL OPTIONS FOR RECOVERY & RECYCLING 

The major sub-sectors of air conditionin~ and 
refrigeration industry. from the point of view of recovery 
& recyclin& are 

a) 

b) 
c) 

Domestic refri&eration/deep freezers and 
commercial systems 
Mobile Airconditionin& systems 
Large Commercial Installations (central 
conditionins plants. cold rooms etc.) 

small 

air-

These may be further classified into equipment usin• CFC-
11 such as large centrifugal compressor-based chillers. 
those using CFC-12 which include domestic refri•eration. 
deep freezers, small commercial installations 
(reciprocatory type) and those usin~ UCFC-22 such a~ 

domestic airconditioning. l•rge centrdl dirconditioning 
(open system), water coolers etc. 

Recov~ry and re-use of refri~~rant has b~en an est~bli~hed 
practice for lar&e installations based on CFC-11. This ia 
because CFC-11 at room temperatur~ is a liquiJ and 
amenable to recovery and storage 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 gas at room temperature, 
requires high level of purity for use in refriaeration and 
is not usually recovered easily from the equipment. HCFC-
22, though not covered under the project, is of interest 
as similar equipment could be used as for CFC-12 for 
recovery and recycling. 

4.3 The following technical options for each of the above sub
sectors are largely for those usina CFC-12 : 

4.3.1 Domestic refri~erators/deep freezers and small commercial 
systems. 
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A. Repair done at site itself : 

..-------> 
INTO CYLINDERS 
USING RECOVERY 

nACHINE 
(HIGH PRESSURE) 

(I) 

RECOVERY 
AT SITE 

RECYCLING 
FACILITY 

(II) INTO PLASTIC 
'------> BAGS (LOU ->~CONDENSATION~>-

PRESSURE) . . 

Notes : 

Option (I) : The recovery equipment is carried to the 
site and the refri~erant ~as is collected in 
an empty cylinder undar vacuum. 

Option (II) : Uhen the servicin~ a~ency does not own the 
recovery equipment. or it is not feasible to 
transport the same to the site. the 
technician simply collects the refri~erant 
~as into a special plastic ba~ which is 
brou~ht to his shop. These ba~s could then 
be taken to a facility with a recovery 
machine for condensin~ and storin~ in 
cylinders. 

Alternatively a mobile unit (van) fitted 
with a recovery machine could recover ~as 
from ba~s at diif~rent locations and 
condense into liquid in a cylinder to make 
it amenable for recycling. 

B. Appliances from the field brou~ht to the workshop for 
repair : 

Appliances~ 
from > 

the field 

Notes : 

(I) 

--->-I 

tJORKSHOP 

I.____)_ 
(I I ) 

RECOVERY -> 
AT 

tJORKSHOP ... <-

RECOVERY & 
RECYCLING 
AT UORKSHOP 

RECYCLING 
FACILITY 

Option (I) : Only recovery done at the workshop and the 
colldctdd re!ri~~rant 1~ J~ld for rd~7c:~n~ 
at a separate facility. 
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Option (II) R~covery as well as recyclin• done at the 
workshop itself. This is feasible for large 
wor~shops 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 commercial refri~eration. Hence lar~e 

servicin5 aeencies/workshops. which cater to both do~estic 
refri~eration appliances as well as c~mmercial 

refrigeration systems can have recyclin~ fa~ilities wher~ 

the refrieerant recovered from domestic refri~~rators can 
be recycled and used for commercial systems. 

4.3.2 Mobile Airconditioners 

In the case of motor vehicles. the repair of 
~irconditioners is always done at the servicin~ workshop. 
Dependin~ upon the number of vehicl~s bein• repaired the 
workshop can install either only the recovery equipment 
(Option I) or recovery and recyclin& equipment (Option 
I I). 

( I ) 
> RECOVERY > RECYCLING 

I ONLY " FACILITY ' 
VEH!CLES 

TO THE 
tJORKSHOP 

I - I RECOVERY & 
;--, RECYCLING 

( I I ) 

4.3.3 Commercial In3tallations 

In the case of comm~rcial installations th~ maintenance is 
always carried out at the site itself. Dependin& upon the 
size and number of systems installed at the user's 
premises and the amount of refri5erant to be recov~red. 

the servicin& technician can either recover the 
refrieerant at the site and send for re ·clin&. or do the 
recyclin~ also at the site itself tor reusin& the 
refri&~rant. 

I. 

I I. 

l 
RECOVERY 

ONLY 

SITE 

< 
) RECYCLING 

CENTER 

R~covery and Recvclin& at Site 
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4.4 PRESENT SCENARIO IN NIGERIA 

4. 4 .1 Ni~eria which is si~natory tc the Montreal Protocol 
per capita CFC-consumption levels as ~iven in Table -
below : 

have 
4.1 

TABLE - 4.1 

PER CAPITA CFC CONSUMPTION IN NIGERIA 

TOTAL CFC 
CONSUMPTION 
IN 1991 

(MT) 

973.0 

ESTIMATED 
POPULATION 
IN 1991 

115 Mn 

PER CAPITA 
CFC CONSUM
PTION 

8.50 ~IDS 

This is far lower than the limit of 0.3 K£ per 
capita, for distinguishing the developed and developing 
~ountries, NIGERIA fall into the cate£ory of 
developing countries, as per this criterion as well. In 
termH of the Montreal Protocol the 100; phase out 
ha~ 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 averabe 
consumption of CFCs between 1995-1997 is to b~ 

considered). 

Pr~sently, the CF~ requir~ments are bein~ met throu~h 

imports which are mainly from France, UK and Germany. 
Even if these countries stop o~ curtail the production of 
CFCs in the next few years, Ni~eria 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., althou~h prices of CFCs are likely to rise 
world-wide due to the accelerated phasina out of CFCs in 
developed countries. 

The pr.oject team, however, saw a considerable amount of 
enthusiasm to counter the ozone depletion problem and to 
reduce the consumption/import of CFCs. Initiative taken to 
si~n the Montreal Protocol alon~side developed countries 
is indicative of the positive attitude of the aovernments 
to this issue. 
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Ue, therefore 
implementation 
wherever these 
viable. 

expect a favourable 
of recovery & recycling 
are technically femsible 

response for 
technolo~ies, 

& economically 

4.4.2 The total consumption of CFCs includes substantial 
qu~ntity used for flushin5/cleanin5 and leak detection 
during servicing and repair of the refrieeration and 
airconditionin~ equipment. This quantity is considered 
as technically possible to recover & recycle. However 
there can be a si~nificant reduction in CFC 
consumption by introduction of better practices in this 
regard, i.e. use of dry compressed air or dry nitrogen for 
flushing and leak testing. This will also reduce the 
total recoverable quantity, but the extent of reduction 
will depend on various factors which cannot be quantified 
at this stage. 

An analysis, covering the 
recharging, quantities of 
collection/recover~ (based on 
t~chni~~l options for each 
below : 

demand for refri5erant 
CFCs feasible for 

1991 data) and feasible 
sub-sector are presented 

4.5 RECHARGING REQUIREMENTS AND RECOVERY OF CFCs 

No recovery or recyclin~ is bein~ carried out of the 
concerned refrigerants except in case of centrifugal 
chillers (for CFC-11 as well as CFC-12) where the recovery 
tiystem is in-built with the equipment. 

The sub-sector wise break-up of refri~erant rechar~in~ 

demand in relation to the total CFC consumption is given 
in Appendix 2.2. 

4.5.2 Recovery rates and quantities feasible for collection 

The sub-sector wise feasible refri~erant recovery rates 
and technically feasible quantities which can be collected 
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4. 6 

a~e ~iven below in Table 4. 2 . 

TABLE 4.2 

TOTAL QUANTITY OF CFCs TECHNICALLY POSSIBLE TO 
COLLECT/RECOVER IN NIGERIA 

:rrnt. REF-:-----------:---------------!------------:REC~;E-: 
:R!Ga~\l · ~x; GF :ror~ ~rA~GE: r::: c:: :rGr~ er=:..~:;£: 1 ~ G:.~:rrrv !\~ 

·er~~ 

:FER t~rr 

<Kg! 

c~s 

GUAN-
TITY 
cr.n 

I I I~ .------. \.~ 

<~l :m 

Q~;:·- t 

,.T~I ,.1.,:: 

cr.r: 

3TY. 

• (~l 

- ----- ---- -- ---- -----:--:----:-----:-:-----:---: 
rG'.'!EST:c REFR:GE\"T~C.~ 
~~D :~l' FREE.~S 

~srrc & cc~c:~ ;1: 
AIR::~cr:r=~I~;G 

TCT:k.. 

..... 
v. ;: 

6.8 ..... 
i.lll 

.,~,..,, 

/.lllV 

i3.b 

80 0.7 

7.9 

~o 

-l.J 
... 
'TV 

.... 

.l.C. 

C.2 

... f'l I •• "' 

.JU I "t"T • .:. 

... 
"' .e 

22.8 

c.a 

!SO 

:ac 

:ac 

' . ' 

~8.Z 

C.6 

79.~ 

1.5 

I 111 ~"" .. I 

. '"·· 

~~:c : 1 Th~ :J:~: ~~i~:::1 c~n;~J~~ ;~r r:~;~in~ a~J li~~ detect,a~ ii d~r:.i~ ii r~::c~i : 
Tuto: f~,:'.,ir.;in~ ~eir..ar.C: rcr :~.i~.ijC in.1 CC!lpressor ta1r~r~ ~.iSCS - ~:j.in~i:, r~;l::~«i! ::-: :~ii ~·~;;i;:.e~~ 

. -.... , .. •·· ... ~ . 
. -. ~ ...• 
IC' 1.W W'Cf C.a 

RECOMMENDED TECHNICAL OPTIONS 

The specific ter.hnical 
and recyrll:..,; 
sector 

have 

A. 

Sub-Sector 

Domestic 
Ref~i.ieration 
& Deep F~eezer 
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options with respect to 
been outlined below for 

collection 
each suiJ-

Recovery 

Plastic baiiS 
for recove~y 
at users end 
and small 
service 
aaencies 

Recycling 

Recyclina 
stations with 
CFC suppliers 



B. 

c. 

D. 

Sub-Sector 

Commercial and 
Industrial 
Refriiiieration 

Domestic and 
commercial air
condi tionina 
only. 

rtobile Air 
Conditionin~ 

Recovery 

- Portable 
recovery 
stations 
at lar5e 
service a5enc~es 
(say handlin~ 
more than 2000 
cases per annum) 

- Portable 
recovery equi
pment are 
recommended 

- In situ-built 
in \Jith equip
ment . 

Rttcyclin~ 

- Recyclin~ 

stations with 
CFC suppliers 

- In situ-built in 
1o1ith equipment. 

- Use of recovery - Recyclin& 
equipment is stations with 
recommended. CFC suppliers 

Besides the technical options su~&ested ~bov~ for recovery 
and recyclin11. it \Jould be extremely advantaaeous to 
inculcate an attitude of conservation amon~ service 
m~chanics throu~h a \Jell-desi~ned awar~n~ss-cum-training 

programme. 

Some of the important conservation practices which should 
be propaaated include the f ollowin& : 

proper accountin& and record keepin~ for 
purchase and utilisation (atleast in 
aaer.cies). 

r e f r i ~er ant 
all larae 

use of nitro•en and/or dry compressed air in lieu of 
CFC refri&erant for flushing and leak detection 
\Jherever practically possible. 

use of electronic leak detectors in laraer service 
aaencies 

care in handlin& of refriaerants in order to avoid 
\Jasta11e 

installativn of refri&erant recovery stations in all 
manufacturina/assembly u~its. 
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4.7 OTHER ASPECTS OF TECHNICAL FEASIBILITY 

i) Feasibility of Local Manufacture 

Technical capability to assemble recovery and 
recyclin~ equipment exists in th• country. However, 
since the requirement of such equipment is likely to 
be small, in number as well as value, it may not be 
regarded as a commercially attractive opportunity by 
exist in& assemblers of refritieration and 
airconditioning equipment. 

ii) Appropriateness of Technolo~y 

Portable equipment and other methods of collection 
su~~ested (such as plastic bags) are simple to use 
and do not require extensive technical inputs. The 
present practical technical skills available with 
small service a~encies are sufficient for them to ~et 
effective working knowledtie of collection equipment 
and methods suggested. The operation of recycling 
equipment, however, requires skill and experience for 
its successful operation. These skills and 
experience are present with many of the larger 
service a~encies in the country where installation of 
these equipment has been recommended. 

On the whole, the successful operation of both 
collection and recycling technolOtiY in the country 
would require incremental traininb inputs since the 
technolo~y su~gested is n~w to the country. 

iii) Attainable Level of Reduction in CFC Consumption 

The maximum level of reduction attainable iu 
equivalent to the quantity of CFC externally 
recycled viz 149.2 MT at 1?91 levels. This works out 
to 36; of recharging demand and 21; of overall CFC 
demand in airconditionin& and refri•eration sector at 
current (1?91) consumption levels. 

iv) Logistics of Collection for On-site Recycling 

!n the case of centrifu~al chillers, which use CFC-11 
as refrigerant, on-site recovery and recycling is 
feasible and is already bein~ practiced in most of 
the installations. 

However, the CFC-12 based equipment are 
dispersed and the recoverable quantity per 
very small. Hence on-site recycling 
considered economically viable. 
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4.8 RECOVERY CF CFCs FROn RELATED MATERIALS (INSULATION FOAM) 

The recovery of CFCs from related materials comprises 
primarily of recove~ing CFC-11 from rigid foam. This 
requires an air-ti~ht crushing unit which reduces the 
volume of the foam to approximately one fifth of its 
expanded size, thereby releasing the entrapped CFC. The 
released CFC tiases are then collected by drawinti them 
throuah a filter and passing them into a condenser. 

However, in many cases, insulatin~ foam needs to be 
se~re~ated from the product or location in which it is 
used. This can present major problems as, for example, 
foam is often found adhering to metal sheets. For the 
insulatin~ foam contained in domestic refrigerators the 
most likely recovery method is mechanical grindin~ or 
crushing of the complete units within sealed plants with 
subsequent recovery of the released CFCs. 

Thus the recovery and recyclin~ of CFCs from rigid foam in 
refri~erators for re-use by manufacturers is technically 
possible. However, the disparate location of the foam 
"bank", which is the population of discarded and scrapped 
refri~erators and the way it is used within the internal 
structure of the refrigeration units and its volume 
relative to the CFC content, present si~nificant economic 
problems in terms of retrieval and transport~tion. The 
difficulties can be overcome, but they make the adoption 
of the recovery nnd recyclin~ option economically 
unattractive. Reported initial estimates from developed 
countries su~~est that the ovArall cost of CFCs recovered 
from domestic refri~erators, including the refriberants 
and from the ri~id foam, would b•! nearly tw~nty five times 
the cost of vir~in CFC. Hence the recovery of CFCs from 
ri~id foam is logiGtically & ~conomically not feasible. 

4.9 SAFE DISPOSAL 

Refrigerants used in various appliances, get contaminated 
which can be recovered and reused after recycling or 
reclaimin~. 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 scrappin~ of the 
product. Such CFCs should be <l~stroyed in such a manner 
that it does not effect the environment. There are many 
methods available for destruction of CFCs which are ~iven 

below : 

Thermal incineration 
Catalytic incineration 
Pyrolysis 
Active metal scrubbing 
Chemical scrubhin~ 
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Uet air oxidation 
Super critical water oxidation 
Corona discharge 

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

Incineration 

The destruction of CFCs ~an be achieved thermally by 
exposina to hi5h temperature of about aso·c for lon~ 

period of time in the presence of excess hydro~en. the 
necessary heat is supplied throu•h firin5 supplemental 
fuel or by co-firin5 otter wastes that have a substantial 
net heat of combustion. 

The thermal decomposition produces either halo£en acids 
or free halogen 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 walis use of special refractory materials 
and/or frequent incinerator relinin5 is required. The 
halogen acids or free halogens must also be scrubbed from 
the stack gases before emissions and other residue must be 
p~operly captured and disposed of. 

In the United States, performance standards have been 
developed by EPA for incinerator burnin~ CFC wastes. For 
~rant of license, a trial b~rn must show 99.?9~ 

destruction and removal efficiency. 

Disposal of CFC r~fri~erants is not d prdctical 
proposition. This is because destruction of CFCs requires 
high temperature incineration facilities with appropriat~ 

treatment of effluent ~as. Such facilities cannot be 
specifically desianed for CFCs alone since the size of 
these waste incineration facilities have to be of a 
suitable (lar~e) scale for them to be commercially viable. 
The minimum economic capacity of these incinerators is 
normally over 15,000 tonnes per annum. The cost of CFC 
destruction with such a capacity is around US $ 3000 
3500 per mt. The cost of buildina a completely new 
facility is over US $ 40 million. 

Considering the minimum scale of capacity required, as 
well as the high cost of destruction, the possibility of 
buildina a destruction facility solely for CFCs in Ni~eria 
or even in Africa has to be discounted. 

In addition, the necessary technical expertise for 
manaaing such a complex and large scale disposal system is 
lacking. 
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CHFATER - 5 

ECONOMIC ANALYSIS 

5.1 METHODOLOGY 

The meth~Jolo~y a~opted for E~onomic Analysis consists of 
two comp1.Hlo!Ut$. Th•! first is viability .sna.lysis at the 
venture l•vel for collection a.nd recyclin~. for various 
typd o( ventures su~~ested by the investi~a.tion of 

technical options. 

The second is an analysis of the net na.tional economic 
benefit baso!d on the proposed national system for 

collection and recyclin~ 

5.2 Viability Analysis a.t Venture Level 

In the venture level analysis each venture is treated as 
an indepenJent entity which is set u? as a project. 
~temmin~ from the technical options, three kinds of basic 

ventures have been considered. 

a. Ventur~ for coll•ction usin~ plastic ba.~s 

'b . Ventur~ tor recovery onli usin~ a portable recovery 

'·. Vo!!! :ut· o! 
mad:iao! 

tor rBcyclin~ usin~ a ~tand alone recyclinb 

Uhile t!••:ro! i..; ,). t~.;l1ni•:..i.lly fea::iiblo! 0ptiou ot ha·Jin.; a 
1,orta.blo! :.,•:•>very .;um ;:-.;.:y.:linb 1init, •JUr .>.n..i.ly.~i.:> h.s~ 
;~hown :1•)11•! ,)f tho! ;;.H:tol·:'i vill hnvo-: .;utfi.:ient ;:P.cover-y 
volumes at 0n~ location to justify u.;~ o( such .s r~cover-y 
.:um r-e1;y•:lin .. mo.~hin~. A.::cor-din.;ly this has not been 
con~idered (or- techno-economic viability. 

A summary of th~ var-ious steps is .;iven below. 

StAP 1 id to establi~h the dimensions of the vP.nture. For 
each of the basic Vt!ntur-es this ha.s be~n a.r-r-ivP.d at on the 

!ollovin• bJ.sis. 

Type of Ventur-e 
---------------
Rt!cover-y only 
usin~ por-table 
recover-y mclchine 

Basis 

A venture a.ssum~J to consist of a 
sin•lt! unit of ~quipmt!nt 
(I.di.::J.tivP. price - US$ 1000 based on 
model OEM 13?7 of SPX Corpn., USA 
(Refer Chapter- - 3) 
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Recyclin~ Venture assumed to consist of a 
sin~le recyclin~ machine and a 
portable recovery machine. 
(Indicative price : 
Recyclin~ Equipment - US$ 1400 (A$ 
1800) based on model EPS of 
Environmental Products Amal~amated 

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

The activity of collection through plastic ba~s has been 
excluded in the above cate~orization as this activity does 
not involve any investment in capital asset~ unlike the 
other ventures. The computation of viability of this 
activity is fairly straight forward as shown in Appendix -
5. 3. 

The subsequent steps in the methodolo~y are as follows 

~S~t~e~p.._---=Z;._......;..: Estimation of the cost of the project and the 
means of financin~. 

The costs for each type of project has been worked out in 
the local currency and on the basis of latest ~xchan~e 
rates for imports in foreign currency. 

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

7!"&<~ proj•:ct life i,; t.iken to extend till th>! Yt!at· 2010 
which is the terminal year for ~limination of CFC 
consumption as defined under the Monteal Protocol. 

It has also been assumed that the recyclin~ equipment and 
the portable recovery equipment will have a life equal to 
the project life. 

Step 3 : involves estimatin~ the operatin¥ revenues and 
costs for each type of venture. 

Operatin~ revenues are computed 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 gas, CFC liquid and recycled CFC in cylinders. 

The typical scale of activity per venture has been based 
on the present level of activity of the typical service 
a~ency 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 a~~re~ate 
quantity of CFC available for recycling which will of 
course decline over the years. This has been done to 
assess the viability of the venture over the total project 

life. 

Operatin~ costs include costs of raw material (in this 
case CFC collected gas. or CFC collected and condensed), 
consumables and spares, power. labour, transportation 
(wherever applicable). depreciation. interest and sellin~ 
& administrative overheads. In the workin~ 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.Z 
for Ventures (b) & (c). 

The computation of financial viability of the venture has 
been done in an iterative manner by varying different 

parameters. These are 

duty on imported equipment 
duty on imported CFC and prices realised for 
recovered CFC in cylinders or bags as a percentage of 
landed price of virgin CFC 
interest rates for fundin~ investments 
capital structure of the venture 

The output of the first sta5e is an ass~s3ment of 
financial viability uf ~dch typ~ of ventur~ anJ the 
associat~d pricin~ fo~ r~covered and r~cycled CFC, a~ also 
the mode of financin~ : 

The workin~ sheets depicteJ in the Appendix thus 
the followin~ for each type of venture. 

provide 

Costs of recovery per K~ 
Costs of recyclin~ per k~ for each alternativ~ 
The capital investment required and desired level of 
~overnment subsidy by way of ~rants/soft loans for 
ensurina viability 
The value of CFC saved 

Havin~ established the profile of a venture for recovery 
and that for recyclin• the next step is to estimate the 
total number of ventures in the country. 

This has been done by usin~ the followina inputs 

The maximum number of recovery and 
ventures computed by dividina the total 
quantity by th•: •!Udntity to b~ handled by 
(based on break-even analysis). 
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The numbe[" of ventu["es so obtained fo[" each count•Y 
ve•e suitably downscaled, as it is •ecognised that it 
is not possible to achieve 100~ recovery. Hence the 
p•actical numbe[" of ventu•es ve["e a["l"ived , based 
on the following conside•ations. 

concent•ation and dispe•sion of se~tn•s 
add["essed by a particular type of ventul"e. e.~. 

fol" ~a•ages se["vicing ca• airconditione["s, the 
population dispe•sion of ai•conditioned cars 
ac•oss the country 

level of activity, e.~. the number of ca•s 
being se•viced by a venture 

the ["ealistic 
population that 

pl"OPO["tion 
\JOuld be 

of the 
add•essed 

taq~et 

by the 
ventures, e.~. the•e voulJ alvays be some cars 
vhich are not serviced at a gara~e for 
l~gistical or other reasons. 

manpow~• available vi th the individual 
enterprises, and their technical competence 

l"eCOt1nition of the fact that the total quantity 
of CFCs available fo• •ecove•y and recyclin~ 
vill p•o•ressively reduce due to phasin~ out of 
CFC based equipment, as vell as adoption of 
better practices. Hence the number of ventu~es 

should b~ ~uch that lvn~ term viability is 
ensured for e~ch venture. 

The numbe[" of ventu•es has al~o been based on ~li~ibility 
or appropriat~ness of a~encie~ to set th~m up. 

Based on the above, the numbe• of ve1 ... ur0:.· ar•ived at !or
the country is given belov in Tabl~-5.1. 

TABLE - 5.1 

rlIGER IA 

PARAnETER IRECOVERYI RECY-
1 ONLY I CLING 

----------------1--------1----------
naximum annual I I 
qty technically I I 
feasible(avcr-a~el 60 nr l 81 nr 
for- 1993to2010) I I 
----------------1--------1--------
nin.economic qtyl I 
per venture @ I 256 K.;tl 1633 K-1 
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@ 
• 

+ 

Table-5.1 (Contd .. ) 

PARAMETER I RECOVERY 
I ONLY ________________ , _______ _ 

Max.no.of vent- I 

RECY
CLING 

ures possible I 234 50 

Proposed no.of 
ventures based 150 10 
on industrial 
Survey • 
---------------- -------- --------
Av.,..annual qty. 
per venture 
- MaximuJD 
- Practical as 

per field 
survey + 

400 K5 
262 K.,. 

I 
I 

8100 Ktii 
4540 K~ 

----------------------------------
Includes additional quantity collected 
plastic ba ... s which is processed with the 
portable recovet"y equipment installed at 
recycling ventures. 
Ta.ken as 25~ hi ... her than bt"eak-even volume 

tht"ou.ih 
help of 
all the 

The number of recovery & recyclin~ ventures are 
indicative based on field su~vey and can be increased 
in future years depending upcn actual operations. 
This has been derived from A1,pendix 5 as the 18 years 
avera~e (1993-2010) of the annual CFC recoverable 
quantity. 

llavin~ maJ•! an a.ss>!ssment of :he number of V>!ntures of 
each kind dn assumption has been ma.de that these ventur~s 

vould b~ established over a period of three years. 

Once the pattern of ventures is known the assessment of 
net national economic benefit was carried out. 

5.3 RESULTS OF VIABILITY ANAYSIS AT VENTURE LEVEL 

The economic 
recovery and 
Appendix 5.2 
pa.ra~raphs. 

viability of various types of collection/ 
recyclin¥ ventures in Ni•eria is shown at 
attached, and summarised in the followin ... 

5.).1 Types of Ventures 

Types of Ventures selected : 

Table 5.2 belo~ indicates the typeo of ventures 
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ide~tified for differ~nt sectors for recovery of CFCs. 

TABLE - 5.Z 

----------------------------------------------------------
SECTOR TYPE OF 

VENTURE 
PROr10TER OF 
VENTURE 

TOTAL QUANTITY 
OF CFC RECOVER
ABLE Irl SECTOR 
(FCR STARTING 

YEAR 1993) 
(IN MT) 

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

Domestic -Collection Small service 
refri~erators throu~h a~encies 

Commercial & 
industrial 

plastic ba~s 

-Portable 
recovery 
machine 

Portable 
recovery 

refri~eration machinP.! 

Manufacturers and 
their authorised 
service a.;;encies 

Service a.;;en
cies of large 
c:ompa.ni ·~s 

35.6 

-L 0 

1. 6 

nobile dircon- R~cov~ry Garages serv
icinb Car aic
condi tioners 

108.8 

ditioners ma.chinP.! 

---·-------------------------------------------------------

For lecyclin~ it id addumed that the supplierti of CFCs 
1.1ill promot•! ventur•.~:i involvini; recy 0:lini; ,,,i,tiipment. 
The s e v ·in t u r es 1.1 i 11 have e q u i pm P.! n t to r >! •: y.: ~ "' CFC..; 
•:011.,.;t.,.-f thr-•J11i.;,h pvr·~ .. 1:.lP.! r~·:ov~ry .,quipm.:ut clnd !')roui;ht 
in .;ylindP.!r;; d.n..! •'•llli.j>m•!Ot tv reo;OV•!t• CfC.; from pla.;ti·: 
ba~:> ,J.nd fo!~d to th., r·.-.:yclinlli, •!•1•1i;:1nent. 

Ins~itutional Consid~r~tions 

In Ni~eria the economy is driven by 
supply and demand, to a ~reater extent 
other t1.10 project count~ies. 

a:::; .;ompared to 
of 

the 

Government intervention 
determination proce~:>. 

to support price~ of 
exist. 

is very limited in 
Thus the institutional 

recovered/collected CfC 

the price 
mechanism 

may ,,ot 

On the other hand since the quantities of CFC that could 
be recovered dnd recycled are substantial dnd most of it 
in th~ mobile a.irconditionin~ ~ector where recycled CFC-12 
could bo u&~d. market forces 1.1ould come into play in terms 
of evolvin.;; a 'fa.ir price' for recovered/recycled CFCs. 
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The other area where institutional capability is required 
is in providing t~chnical, financial and managem~nt 

support to the recyclin~ systems. 

Given the invuts in terms of trainin~ and awareness 
especially about the financial viability of recycling, any 
constraints hP.re would be overcomP. in due course. 

As explained in the next chapter, while le~islative and 
re~ulatory measJres are proposed for Nigeria, it will b~ 

the financial incentives that would provide the maximum 
impetus to the CFC recovery and recycling pro~ramme. 

The Table 5.3 below summarises the results of the 
venture level ahalysis. 

TABLE - 5.3 

VErnURE TYPE 

RECOVERY RECYCLING 

Equipment 
C~st N Z0,790 N 49,896 

Proj~ct Cost N Z4,3Jl N 58,014 

Total Quan
tity of CFC 
handled over 
project life 
(1?9J - 2010) 

Avera.;e Annual 
Quantity 
(18 Y>:!cU-s) 

Annualised 
op..:ration 
cost 
(18 years) 

Annualised 
revenues(value 
of CFC .~aved) 

4,724 K,; 81,721 K,; 

I ___________________ , __________________ _ 

Z6Z K~ I 4.5~0 K~ 

I 
-------------------1-------------------

1 
N 4,338 I N 365,4?1 

I 
I 

-------------------!-------------------
! 

N 13,123 I N 454,004 
I 

-------------------!-------------------



Table 5.3 (Contd .. ) 

I VENTURE TYPE 
!---------------------------------------
! RECOVERY I RECYCLING 

OperatL::mal 
cost per k~ 
of CFC process
ed (avg.annual) 

N 16.56 N 80.50 

Break even 205 1306 
volume 

Payback period 
for venture 
- on equity Six months Six months 
- on total 2 years One year & 6 months 

capital 
------------------1-------------------1----------------~--

Internal Rate I I 
of Return (IRR)I I 
- on equity I 215.1~ I 
- on total I 47.2: I 

capital I I 

325.3~ 

97.7!• 

A sensitivity ana~ysis has also been carried out on 
s~ecific parameters to assess impact on IRR. 

TABLE 5.4 

CHANGE IN IRR BY PARA~ETERS 

VENTURE rRESENT 10~ INCREASEllO: DROP I INCREASE I INCREASE 
IRR IN CAPITAL I!~ CAPACITYIIN SUDSI-1 IN CFC 

COST IUTILISATIONIDY FROM !PRICE 
I I I I 20to30!. IBY JO!• 

---------1---------1-------------1-----------1---------1---------
RECOVERY I I I I I 
- equity I 215 . 1 •• I 1 7 o . 3 !• I 18 o . 1 !• I 4 6 4 . 6 !.; I 2 5 6 • 9 !• 
- capital! 47.2: I 42.6: I 41.3: I 47.2~ I 54.2~ 

---------1---------1-------------1-----------1---------1---------
RECYC!..INGI I I I I 
- equity I 325.3~ I 280.1~ I 283.9; I 583.5; I 589.3~ 

- capital! 97.7: I 91.2% I 88.2~ I 97.7t I 112.0; 

The impact of recovery and recyclin~ pro~ramme on the 
total CFC consumption, with respect to the requirements of 
Montreal Protocol, is presented in Figure-5.1, which shows 
that recovery and recyclina would enable compliance with 
Montreal Protocol upto 2009. 
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FIGURE -. S.1 

IMPACT OF R[COV[RY & REC\tlitE -NIG~RIA 
(YIS A VIS MONTREAl PROTOCOL) 
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5.4 NET NATIONAL ECONOMIC BENEFIT ANALYSIS 

The second sta~e 

computin~ the net 
country by adoptin~ 

of the economic an~lysis involves 
national economic b~nefit for each 

the recovery and recyclin~ pro~ramme. 

5.4.1 Hethodolo~y 

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

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

Benefits 

Savin~s in imports of refri~erants (CFCs) 

Increase in employment measured in terms of 
private consumption and investment (taken 
savin~s). 

increased 
equal to 

increase in consumption and investment of 
owners of ~nterpri&es 

Incr"lc&sed Government revenues OP Juties of CFC; 

Outflows on account of t:quipment a.n•! consumabl~" 

Trainin~ •::osts and publicity at vent1ire 
Government level 

1-::vel and 

ln•:rease 
ventures 

in costs of overheads and maintenance of 

Duties and taxes fore~one by the Govt. on import3 of 
CFC saved. 

The above costs and benefits have been asses~ed till the 
year 2010 and measured in the currency of the country at 
l ? 9 l ·- 9 2 p" i c es . 

A discountinlil. factor of z·. has been used to determine the 
"net pr~snnt value' of Net National Economic Benefit, i.e. 
benefit& - costs to the economy in each year from 1993 to 
2010. 
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The workin• sheets are ~iven at Appendix 5.5 alon~with the 
basis used fur the computativns (Appendix 5.6). 

The summarised r~sults o( the computations of N~t National 
E~onomic Benefit foe each of the three project countries 
are presented below in tab!e 5.5 • which shows the yearly 
costs and benefits to the economy. 

TABLE 5.5 

RESULTS OF conruTATION OF NET NATIONAL 
ECONOMIC BENEFIT FOR NIGERIA 

(IN nn OF LOCAL CURRENCY) 

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

1993 8.19 I 5.37 
1994 6.74 4.44 
1995 9.15 6.44 
1996 7.46 6.08 
1997 7.04 5.77 
1998 6.60 5.45 
1999 6.20 5. l? 
2000 5.86 4. 98 
2001 5.44 -L 60 
2002 5.04 4.22 
2003 4.70 3.?2 
2004 4.29 J.55 
2005 3.81 3.lJ 
2006 3.30 2.66 
2007 2.80 2.20 
2008 2.45 1.35 
200? 2.07 1. 47 
2010 1.66 1. 07 

------------------ ---------
NPV OF IN nn -17.44 
NET BENEF-IUS$ rtn -0.97 
ITS (@ 2· .. I 
DISC.) I 
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CHAPTER - 6 

FRAnEUORK FOR IMPLEMENTATION 

6.1 This chapter deals with : 

a) The present le~islative and institutions! framework 
and extent of public awareness in the country and 

b) The proposed or~anisation and le~islative, 

institutional and other measures to implement 
recommended recovery and recycling programmes . 

6.Z PRESENT LEGISLATIVE AND INSTITUTIONAL FRAME~ORK AND EXTENT 
OF PUBLIC AUARENESS 

The Federal Environment Protection A~ency (FEPA) has 
formulated a ccmprehensive national policy on environment. 
By a ~overnmental decree the a~ency has also been 
entrusted with the task of makin~ recommendations and 
programmes for control of Ozone Depleting Substances 
(ODS). However, as on date no framework exists for 
re~ulation or control in this area. 

Uhile a beginnin~ has been made in the matter of 'effluent 
limitation' and 'pollution abatement in industries and 
facilities aeneratin~ wastes', CFCs have neither been 
subject to any specific classification nor is there any 
control on any of the CFC consuming industries (includin~ 

aerosol~ and foams). The shift fr0m CFCs to alternatives 
such as methylene chloride and LPG in foam a11d aerosol 
sectorJ respectively has taken place mainly due to 
commercial considerations. 

Past ~xp~~i~nc~ with re~ulatory measures in 
~nvironmental areas indicates tl1at decrees have not 
backed up ~Y enforcement. This is prima1·ily due to 
followinQ 

other 
he en 
the 

FEPA and other state level enforcement agdncies lack 
the organisation and in some cases the conviction 
necesary to enforce legislations. 

are in 
'prof it' 

to adopt 
commercial 

Most of the industries and enterprises which 
the private sector operate in a hi~hly 

oriented environment and are not inclined 
reaulations which adversely affect their 
interests. 

In addition, the socio-political-economic environment has 
other characteristics whi=h are typical of certain other 
d~velopin~ countries. 
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6. 3 

SECTOR 

Lar&e population and geo~raphical spread 

Hi~h de~ree of economic disparity 

Most of the manufacturing industries are still at the 
level of component assembly. lar~ely in the hands of 
private enterprise. 

Economy is under stress due to adverse balance of 
payments situation and dependeace on imports. 

Hi~h level of social tension 
centres where the oil boom 
expectations which cannot be 
present economic condition~. 

in the lar~e urban 
had raised social 

fulfilled under the 

In respect of CFCs and ozone depletion. the level of 
awareness is low amon& the public. There is a total 
absence of standards for equipment and consumables and 
lik~wise for repairs. leadin& to improper handlin~ and 
wasta&e of CFCs. 

The data base on CFC consumin~ industries/entities is 
tirossly inadequate. Much of the servicing related work i~ 

carried out by a large number of unita in the unorganised 
sector·. 

PROPOSED MEASURES FOR IMPLEMENTING A RECOVERY AND 
RECYCLING PROGRAMME 

The :;pec1fic mea::;ures proposed are based on the pre!Jent 
environment depicted above a~ well ~s the syst~m of 
r·ecy.;line; and rt!cover·y propo::>ed for the .:ountry which i.; 
bt·i·:fly 1)1Jtlined in the tablo: ut-:luv 

TABLE - 6.1 

~YSTE~ FOR RECOVERY/COLLECTION & RECYCLING 
DISPOSAL CFC'S IN NIGERIA 

COLLECTION 
AGENCY 

RECOVERY/COLLECTION 

COLLECTION 
METHOD 

@ 

DELIVER 
TO 

RECYCLING 

INPUTS FOR OPERATING INrUTS FOR 
ECONOMIC AGENCY ECONOMIC 

VIABILITY VIABILITY 

Car Service 
Aircondi- Gara~es 

Portable 
recovery 
equipment 

Dealers 
of CFCs 

• Suitable Major 
price 
for CFC 

vhu i. t! 
sa.lers of 

•Exemption 
of .:iuty 
on equi
pment 

tioners (Large 
establi
shments) 
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SECTOR 

Commerci-
al & Ind-
ustrial 
Refri5e-
rators. 

Domestic 
Refrige-
rators 

COLLECTION 
AGENCY 

Equipment 
suppliers 
& mainte-
nance 
aiiencies 

Small 
Eervice 
Shops 

Large 
companies 
service 
\Jorkshops 

RECOVERY/COLLECTION 

COLLECTION 
METHOD 

Portable 
recovery 
equipment 

Plastic 
Bags 

Portable 
recovery 
~quipm~nt 

@ 

@ 

DELIVER 
TO 

Dealers 
of CFCs 

Dealers 

Dealers 

RECYCLING 

INPUTS FOR OPERATING INPUTS FOR 
ECONOMIC AGENCY ECONOMIC 

VIABILITY VIABILITY 

*Increased 
price of 
CFC 

* Cut in Major *Exemption 
duty on \Jhole- of duty on 
equip- salers of equipment 
ment ~as *Subsidy on 

capital 
investment 

*Increased 
price of 
CFC 

* Ft'ee -do- *Exemption 
Ba.t;s of duty 

* Price on equi-
mecha.ni:3m pment 

•Subsidy 
Cut in on 
duty of capital 
equipment invest-

ment 
•Increased 
p1·ice of 
CFC 

@ Sdling 
agencies 
wel 1. 

egencies of CFCs vould also be 
who \Jould have separate recovery 

t h e t t: c yr· l i n ~ 
equipment as 

6.3.1 It may be reiterated that in Nigeria th~ major area for 
recycling is the mobile car airconditioners vher~ 
quantiti~s are significant and vhich accounts for almost 
90~ of the CFC recharge requirements, vhile the domestic 
refrigerator and the industrial refri~eration sector 
account for much lower levels of CFCs for recharging. The 
proposed legislative and institutional policy measures are 
discussed belov : 

Command & Control Measures 

Legislation related to : 

?upply of CFCs 
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to enact le~islation to make it necessary to report CFC 
import and sale. 

Secondly CFCs are sold to users throu~h a lar~e number of 
dealers dispersed across the country. 

Thus it would be necessary to have le~islation that 
IDake it obli~atory for dealers to accept recovered 
which could be passed back to the main importers. 
a~ents of overseas manufactureLs) for recycling. 

would 
CFC 

(i.e. 

The Scope of such le~islation would cover 

• 

• 

need to maintain records of imports. by type of CFC, 
source, quantity. etc. 
need to maintain records of sales - delivery to users 
if any and to dealers (dealer wise, location/city 
wise). 

re~istration of authorised dealers 

obli~ation for dedlers to accept recovered CFCs 
cylinders/ba~s from accredited servicin~ a~encies 

in 

ohli~ation for main importers to accept 
CFCs from dealers in cylinders/ba~s 

recovered 

:;;pecifyin~ 

limitation:; 
.1 stc1.n,J~rd for 

to it:.; us•!, if any. 
CFC 

ne~d to maintain rdcord~ of 3ale of r~cycled CFC 

and 

:.:hil•! the ,;pe.:i.fi•: le.;i.;L1tivn 1o1ould b~ tailored t.:, the 
•:ountry'.::; own .;itudtivn c1.11 i llu:;tr~tiV•! pL·ovi.::;ivn .:;f :;ud1 

le~islation enactdJ in the State of Vi~torid in Au~tralia 
i a i,;. iv en in App ~Ild i :< - 6 . 1. 

Use of CFCs 

Le~islation is also pt"•>posed in respei.:t of use and users 
of CFCs. The scope o( such le~i~lation would be to 

identify all uHers (i.e. manufacturers, maintenance & 
servicin5 a~encies for all CFC equipments includin~ 
Car Airconditioners) 

restrict use of CFCil to persons who are certified or 
accredited by the concerned Environmental Authority 
such a!:l FErA bd.secl on their competence and 
infrastructure to handle and minimise emission of 
CFCs 
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Appendix 6.2 shows illustrative provisions of Section 
23 in Uaste ~anagement Policy - State of Victoria, 
Australia 

makin~ it ~bli~atory for users to maintain records of 
purchase & use 

Appendix 6.3 shows such a provision in the Uaste 
Management Policy of State of Victoria, Australia 

ensure adoption of codes of practice by manufacturers 
and for service and maintenance of installations 
which will provide for proper procedures as well as 
obligation to reclaim CFCs to the extent possible 

In fact it could be made oblibatory for large users 
such as manufacturers or assemblers of refrigerators 
and installations like chillin~ plants and car repair 
workshops to have a recovery station/system. 

It can also be made obli~atory for prospective new 
installations to provide for a recovery system in 
their contract. 

An illustrative extract of lebislation coverin~ the 
above in the State of Victoria, Australia is 
presented in Appendix 6.4 (Sections 32, 33, 34 & 35). 
Also enclosed is an extract from the rules laid down 
by South Coast Air Quality ManageAent District, 
California (presented in Appendix 6.4 A) on Recovery 
or Recycling of Refri~erants from Motor Vehicle 
Airconditioncrs and Reduction of Emisdion from 
Stationery Refri~eration anJ Airconditioning Syst~ms. 

Furthermore, to encoura~~ compliance, le~islation 

could be introduced which woulJ requir~ all purcha~es 
of CFCs by service a~encies on the basis that they 
return a certain quantity of recovered CFC f~r 

purchasing new CFC. Suppliers records would a~so 

require to show how much recl~imed CFC was brou~ht 

back and how much fresh CFC supplied. 

Illustrative provisions in the I~dustrial Uaste 
Management Control Policy (for 00~) of State of 
Victoria coverin~ various points above a~e shown in 
Appendices 6.2 to 6.4 enclosed. 

Niaeria, because of its size and laraely unre~ulated 

environment in all sDheres would seem to ba a difficult 
candidate to have a workable le~i~lation for disposa~ of 
used/discarded equipment. 
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6. 3. 2 

6 . 3 . J 

An unor~anised secondary market for tradin~ usP.d P.quipment 
and o.S yet low level of penetration for white 5oods would 
make it inappropriate to have dealers to take such old 
equipment when they sell o new one (AppenJix 6.5 - Swiss 
Law for such a mechanism). 

The hie;h costs of recovery of CFCs from discarded 
c~uipment and/or destruction of CFC~ no specific proposal 
is made on legislation on disposal of CFCs for Nigeria at 
this sta.;e. 

It is clear that for success of any pro~ramme the 
financial incentives must be si5niticant and these should 
predominate over command and control measures. 

From the economic analysis pesented in Chapter - 5, it is 
clear that a number of financidl incentives are needed to 
make the recovery and recyclin~ enterprises viable. 

These are : 

Makin~ equipment available duty-free for the recovery 
and r~cyclin~ ventures. 
rrovidin~ ~rant~/~ubsidy for settin~ up ventures. In 
our workin~~ on economic analysis of recovery/recyc-
1 in~ enterprises, we have a~aumeJ a sub.siJy of 20: on 
:he co.st of equipment whi~h was the minimum to ensure 
economic Vidbility. It i~ recommenJeJ that the 
.s-::tu.sl ;;ub;;idy be ( i:<ed b.~L1Jeen 20" •• u1.l SO". depenJine; 
vn the speed of intrudu~tiun of ventures desired. 
rr1..:r~osin.,; duties •)n CfC;; 1Jhi•:!, \oiOUl•l i.n turn push •Jp 

f>l' i ·~e o) f r •:i:y.-; led cr-c~ 

111.,etin_-. •:vst 'Jf plazti•: b.J.~'' 

t1-aininb & accreditation expenses 
meetin~ expen;;es f.;r promotion an•l publi•: a1J.sreness 

Compliance with Requirements of Montreal Protocol 

Uith recovery and recyclin~. as well as ph•se out of CFC 
based equipment, the total consumption of CFCs in Ni~eria 

would remain within the Montreal Protocol limits upto th~ 

year 2009. By the year 2010, "drop-in" substitutes are 
expected to be commercially available world wide, and 
hence the rechar~in~ demand in Ni•eria in the year 2010 
onwards (less than 10 MT) would be easily met. The above 
costs would be best met by • fund created !or the purpose. 
Such a fund coulJ be launched by aid from d multilateral 
a1iency. 
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6.3.4 neasures for increasing public awareness 

Given the dispersion of use of CFCs that is mainly in car 
airconditoners it would be appropriate to Jir~ct st.:ps for 
public awareness mainly to car owners. ~ara~es, repair 
workshops and of course manufacturers. The awareness 
pro;sramme .Jhich could be throu.;h hand bi!.ls and vi.,;;ual 
display could hi~hlibht the economic benefits of recov~ry 

and recyclin~ CFCs and the benefits available. 

In addition, due publicity should be •iven to popularise 
trainin~ protiramme for certification & accreditation of 
repair abencies and makins them awace of codes of practice 
which could also be for the measures proposed above.In our 
opinion. FEPA would be the appropriate b~dy to coordinate 
the desi~n & imp!.ementation of an inte~rated protiramme. 

Institutional Framework 

FEPA would have to constitute a set of bodies ._.ith 
involvem..!nt of other a11encies for deal ins with various 
aspects of tho: pro~ramme on a "project' bas i ::>. Such 
projects would include 

a) Evolvin.; codes for better manufa..:turin.; and 
s~rvicin5 practices 

b) Traininb the mechanics in better manufacturin.; anJ 
service practices and also in recovery/recyclinti 

c) Accreditation of mechanics and s~rvice stations 
d) Collection and compilation of CFC consumption datci. 
~ ) E !> t ab 1 i sh i n ti d •:mo ri s t r a t i on s t a t i o n s f u r r e c o v e t" y 

throutih p la,,; ti cs bae;.:;, L" •:..:ov-=t· y stat i 011;; and 
~~cy..:linb ::;tations 

f) C0ordinati1)n vith t"o:C•>Vet·y/r~·:y.;linb ,;t.;.ti.;,n,; 
establish-:d in a n-:tvo1-:.. 

~) Providinb tt!•:hnical suppo1·t to iridu::;tr:-y in (!,), ~.;) 

above and also in the us~ of CFC substitutt!S 
h) Orsanizinti public awarene::;s pro~ramm~s 

Some of the key institutions/a.;encies vhich could b~ 

involved are in<licat~d below : 

ninistries concerned with Industry, Trade and F~d~ral 
Bud.; et 

State Environment A~encies 

Refri~er~tion and Air-conditionin~ Dealers and 
~anufactu~ers Association (RADMA), ~nder the ae.;is of 
Manufacturers Association of Ni~eria (MAN). 

Local manufacturers of Cars F~ull~Ot and Volkswa.;en. 
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6.5 CONCLUS!ON 

6. 5. 1 The pre:;;ent le~islativo:: and institutional fra:nevor-k in the 
country vith resp~ct to CFC use re..:overy and recyclin~ is 
limited. The Country la~k an establish~d machinery to 
enforce elaborate re~ulation:;; or le~islation. 

Uulike in developed countries tho:: publi..: avareness or 
consumer pull i~ also limited and cannot be counted to 
"drive' a recovery and re..:yclin~ pro~ram. 

On tho: other hand the economic situdtion, 
Jependence and the absence of Governmo::nt controls 
a case to use a profit driven private sector 
pro~ram for recovery & recyclin~ of CFCs. 

impol· t 
make ( ot· 

man a• ·~d 
rn Ni~eria, the socio-economic climate SU •• ests that 
le•islation thou~h necessary may not produ~e immediate 
r-esults. Uith mobile airconditioning b~in~ the major 
sector and also it bein~ a lo~i~tically "easi~r· sector
there is a stron~ case for promotin~ private ~nterprises 
~o set up recovery ventures. 

Specific action wou:d ( Ol" the •overnment to 

exempt duty on equipment for r~covery and re~yclin• 

proviJo: ~rant9/9ubsidie~ to ati~ist 1n settin• up 
collo:ction/recovery anJ t·~..:ycli11.,; vc11tur-.;:;. Su·:h 
~ubJidie~ would ranbo: frum 20-50: ot ..:~pitdl cout. A 
minimum o( 20". :;ulJ~i.Jy i:; ll•!C•:S;.j.it'Y fut .;1is1u·inb 
vi.1bility, IJh•!C"•!ol;J • .1 hi.,.:1•!1' ;;IJ!J;.;i.Jy •>( 1.lJ>l.u so·. IJvul.J 
I»! !J..,.:;O!d on th~ in<lividll..il .;uuntry':; .ippt·ocld1 tv tho-; 
motiv..ition .. .d l<!V•;l d·~:;it •!.I tvL •!;q;,~ditin~ 

impl.;m~ntativn. 

r.~i:o;..; th~ prir...; of imported CFC tl & 

recy~lin~ att1·actiV0!. 
IZ !:O 

Str~n•then ~xi~tin~ institutions involved in 
~nviroum~nt ..lnd/or indu.o1trial ..ictivities to have a 
tieparate win~ for impl~m~ntin~ th~ recovery and 
C'o-;l~yr.l in..;. pro-'ramme.:J in ..;ach country. 

end..; t l e Ii! i :; Li t i o ra an t.1 a ::; y::; t •1 m o f quo ta .s to en .s u r e 
th.it service et..;.en..:ie.:; -.t.11.J ;:;uppliera p.irticipclte in 
tht: collt:ction/recovery and recyclin ... pro~ramme~. 

Th•! d.hf)V•! could b..; met by <'::r..;clt in11 a f1Jnd 1.1hi1::h could be 
set up 1.1ith tht: help of multil.i.ter .. ll cii.J. 
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CHAPTER - 7 

CONCLUSIONS 

7. 1 CFC AUDIT 

The detailed CFC national audits in th~ three project 
countries have shown that the total CFC .;on~umption has 
reduced substantially in the last few year~. mainly due to 
substitution by other substances in the foam and 
aer·osol sectors. 

As none of the project countries 
thcL~ are no sibnificant exports 
products, the consumption in each 
approximately equal to the imports. 

manufacture CFCs and 
of CFC~ or CFC based 
of the countries is 

A summary of the total imports and utilisation of CFCs in 
the three p~oject countries is ~iven in Table 7.1. 

TABLE - 7.1 

IMPORT & UTILISATION OF CFCs IN 1?91 (r1T) 

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

IMPORT -------------1-------------1-------------
CFC-llfCFC-lZICFC-lllCFC-lZiCFC-lllCFC-lZ 

---------------- ------1------1------1------1------1------
I IMPORT 1050 I 800 i 13 I 7? 350 i 708 

-------------1 -------------1-------------
1850 97 1058 

---------------- --------------1------- --- ··-- i ---- ---------
1 I I 

I I UTI LISA· 1 i 
TION I I 

I I I 
I 

- Re(rir;era
tion & Air 

J45 I 435 16.51 7.<J.? I 
I I 

condition- I I 
I I 
I I 

- Aerosol~ ?O I 360 5 I 4 

I I 
- Pla~tic 640 I 50 I 

foams I I I 
-------------1------1------ ------1------
Total I 1075 I 845 21.51 82.9 

71. 7 i 

280 
i 
I 
I 

4 71. J 

150 

------1------
JSl. 71 621. J 

1------------- ------------- -------------
1 1?20 104.4 ?73 

------------------------------ -------------- -------------
The utilisation in each coun ry has been 
buildinb up the demands for each of thP. 
thl:'ou-'h a compro:hensive field suL·vey of 
enterp1·ises. 

61 

estim3.ted by 
sub-,;;ec:tors, 

industrial 



The utiliso.tion in the case uf E~ypt anJ K"!nya is sli~htly 
hitiher thu.n import fi~ure!.i, as po.rt vf the CFC~ ar~ 
indirectly imported, throu~h refritierators and foamed 
cabinets. HoveV•ff, in Nitieria the consumption of CFC 12 
is 101o1er than import quantity as about 10-15: of tht 
impurt~J CFC 12 is re-exported to nei~hb0urin~ countries 
such as Gh.auo. & Co.meroon. 

There is ro si~nificant consumption of CFCs in the solvent 
sector as CFC-113 ho.s been substituted by Carbon 
Tetrachloride o.nd Methyl Chloroform, vhich o.t·e al:::;o 
contr0lled substo.nces as per the amended rtontl:"eal 
Protocol. 

The current r~tail prices of refl:"i~el:"ants in 
project countl:"i~s area are ~iven at Table - 7.2 

t h .:: 1: ~. ,. e e 
belov : 

TABLE - 7.2 
(US$ PER KG) 

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

--------------------------------------------------·--------
:FC 11 
CFC 12 
HCFC 22 

2.2 
3.5 - 3.9 
4.2 - 5 

2.85 
4.6 - 7.0 

7.10 

1.8 - 2.J 
3.0 - 4.0 
3.5 - 4.5 

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

CFC Nationo.l audits have .sho1o1n that the total consumption 
uf CFC 11 o.nd CFC-12 in the proj"!ct countries ha.::; 
Jeer-eased .Jurin~ the la.st fe1o1 yeat·:; primal:"ily due to 
sub:;titution by other subutances in the f0am5 and 
.l.erosols s.:ctoi-.:L In Ebypt tbc import of CFC 11 & CFC 12 
ha:.> .;ono: du1o1n fr·om 2~00 MT iu 1?8?, t.) 1?00 rtT ~:i :??l. 
Similrtrly in K.!nya th•!l'r! i.; d. dr:ct·~a:;•! ft·um 230 MT (:?8?) 
to l•::;;; tho.ri 100 MT Ul l??l; •All..! in Ni~•!ti . .t. th•.! 
:·~du•:tion h •. L; b•:c11 l·:~;:.; "'i~11ifi.::.lnt, 1 . .:. !i·om lJOO :":'!" in 
:?e5 to 1050 MT in l??l. Trt'!ndu in.li1:.itr: th,\~ tho}~; .. 
fii;ut-.!S 1o1ill turth•:r .;o do1o1n. 

7.Z DEMAND FORECA~T 

In the airconditionin~ and ro:fri~el:"ation sector, duo: to 
tho: <:omplelc d•!{J1:ndcnce on imports fol:" compres:.;ors as 1o1ell 
dS CFCs, the trend is tho.t of phasin~ out the CFC based 
c•1uipment in line vith the developments in Cldvanced 
countrir!s. H.:nce ~raJudl phaseout of CFC based equipment 
is exp~cted to start from 1??2/1??3 itself, with completr! 
phCl3eout expr:ct"!d by 1?97. The earliest phaseout vill be 
for .:ommei:-ci<ll c·cfri-'er-Cltion c•tuipment 1o1hich can be easJ.ly 
desi~ned fol:" operation vith HCFC 22. 

In othei:- sector:; viz aei:-o~Jol;:,;, pla:.iti•: foamG and »olvent;J, 
complet~ phasr! out i:.; expected by 1995, 1993 and 1?94 in 
E~ypt, Kenya dn( Ni~el:"ia C'espectively. 
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up to 
tlu-ee 

Taking the above into account, the demand for CFCs 
the y~ar 2010 has be~n arrived at for each of the 
countries by aggregation of the demands for the 
sub-sector5 of airconditioning and r~fri~erati0n 
respective countries, as summariseJ in Table - 1.3 

various 
in the 
belO\J. 

Substantial part of this demand is on account of 
recharging and this emphasises the need of recovery and 
recycling systems as an important means to reduce the 
consumption further for an eventual phase out. 

TABLE - 1.3 

PRESENT & PROJECTED DEMAND FOR CFCs IN THE 
PROJECT COUNTRIES (~T) 

COUNTRY 

EGYPT 

- Refri11e
ration & 
Ait"con
di tioning 

- Aerosols 

Plastic 
f,>arns 

1991 

I 
I 
I 

1996 

780 I 658.7 
I 
I 
I 
I 

450 I 
I 

690 I 
I 
I 
I 

2005 

295.7 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

2C07 2010 

247.7 172.3 

--------1-------- --------1- -------1---------
!.?20 I 658.7 2?5.7 l 247. 7 I 172.3 

--------1---- --- --------1--------1--------
KENYA 1 1 I 

I 
- Refri~e- ?5.4 61.4 37.0 I 29.7 18.3 

ration & I 
Ait"con- I 
ditioningl I 

I I 
- A~rosols I 9 I 

I I 
- Plastic I I 

Foams I I 
I I 

- Solvents I I I I 
I - - - - - -· - - I - - - - - - - - I - - - - - - - - I - - - - - - - - - - - - - - - -
I 104.4 I 61.4 I 37.0 I 2?.7 18.3 
1--------1--------1--------1-------- -- ·-----
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Table - 7.3 (Contd.) 

COUNTRY 1991 1996 2005 2007 2010 

NIGERIA 
I I 

- Refri&e- 543 408.1 I 104.2 I 50.3 11.7 
ration & I I 
Aircon- I I 
ditionin~I I I 

I I I 
- Aerosols I 150 I I 

I I I 
- Plastic I 280 I I 

Foams I I I 
I I I 

- Solvents I I I 
1--------1--------1--------1-------- --------
1 973 I ~oa.1 I 104.2 I 50.3 11.7 

In edch of the three countries, the import and consumption 
of CFCs is concentrated in and around the national 
capitdls. In E~ypt, most of the importers of CFCs and the 
major users are located in and around Cairo. Similarly in 
Kenya & Nigeria the concentration of importers and users 
of CFCs is in Nairobi and Lagos respectively. However in 
Ni~eria, the distribution network of the importers is 
~uite ~pread out ~cross the country, whereas in the other 
two •7ountri·~s it i:3 limited to only few of the important 
cities/town~, where the manufacturers and/or servicin~ 

.;1.~·:11c:ies for CFC bc:a,;ed equipment ar•! operative. 

7.] EQtJirr.ENT FOR RECOVERY AND RECYCLirJG OF CFCs 

Equipment for recovery and recyclin~ are available for 
Jiffer-ent applications in various capacity models. These 
equipment9 have been in use in developed countries and tlie 
technology for the same is well established and broutiht 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 recyclin• equipment would be 
most appropriate for early adoption in E~ypt, Kenya and 
Ni~eria. These equipment are versatile and can be used 
for recovery and recyclln~ ot HCFC-22. Their utility will 
thus continue even after the CFC~ are phased out 
completely. 
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Features incorporated in the recovery and recyclin~ 
equ~pment are such that these can be easily operated and 
maintained by local technicians, after initial training 
input of 1 to ?. weeks. The important operatin~ parameters 
for these equipments are as foli,ws 

Spares & consuma
bles (US $/Ka!) 

Energy consumption 
(per k11) 

Recovery 
equipment 

0.31 

0.05 KlJH 

Recyclin~ 

equipment 

0.41 

0.05 KUH 

7.4 TECHNICAL OPTIONS FOR COLLECTION/RECOVERY AND RECYCLING OF 
CFCs 

7.4 .. 1 The recovery and recyclin~ of CFC-11, which is a liquid at 
room temperature and is used for lar5e commercial 
installations; has been an established practice. Hence 
the focus in this study was on recovery .snd r~cyclin5 of 
CFC 12. Tho~~h HCFC-22 is not covered under the project, 
it is of interest as similar equipment could be used, a.::i 
for CFC 12, for recovery and recyclinti. 

7.4.2 All the three project countries - Etiypt, K~nya and Ni~eria 
which are si~natorieti to the Montreal Protocol have p~r 

capita CFC-consumption level,,; a.:;; ~iven in To.bl~ 7.~ 

below : 

EGYPT 
KENYA 
NIGERIA 

TAL'LE - 7. -1 

PER CAPITA CFC CONSUMPTION 

TOTAL CFC 
CONSUMPTION 
IN 1991 

(MT) 

1920.0 
104.4 
973.0 

ESTirtATEO 
POPULATION 
IN 1?91 

57 rtn 
25 rtn 

115 rtn 

PER CAPITA 
CFC CONSUM
PTION 

33.70 ~ms 
4.15 "ms 
8.50 gms 

These are far ·1ower than the sp~cified limit of 0.3 K~ 
per capita, and put them in the category of "Developin~ 

Countries". 
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Presently, CFC imports in these countries are mainly from 
France, UK and 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, et~ .• althouah prices 
of CFCs are likely to rise world-wide due to the 
accelerated phasin& out of CFCs in developed countries. 

The project team, however, saw a considerable amount of 
enthusiasm in these countries to counter the ozone 
deplet:~n problem and to reduce the consumption/import of 
CFCs. Initiative taken by these countries to sian the 
Montreal Protocol aloneside developed countries is 
indicative of the positive attitude of their aovernments 
to this issue. 

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

Country 

Kenya 

Sub-Sector 
DcmP.stic refriaeration & deep freezers 
Mobile airconditionina 
Domestic refriaerators & deep freezers 
Commercial & Industrial refriaeratior. 
Mobile airconditionina 
Domestic refriaerators & deep freezers 

7.4.4 Considerations 
Equipment 

for Adoption of Recovery & Recyclini 

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

HoW'ever, ~ne necessa1·y ta-.;l11·1.i~"'l ~kills •nd ccmpQtQncc 
exists to operate and maintain the equipment, with 
necessary trainina inputs beina provided initially. 

7.4.5 Attainable Reduction in CFC Consumption 

Recovery and recyclina proarammes in each country will 
help reduce the CFC consumption substantially. The total 
consumption o! 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 ~s 
technically possible to recover & recycle. 
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further, in the cases of compressor failure or leaka~es in 
th~ r~fri~eration system, som~ quantity uf the refrigerant 
remains in the system ~hich can be recovered at the tirae 
of servicin~/repair. 

The maximum 
survey data, 

reductions attainable, based on 
are ~iven in Table 7.5 belov : 

1991 field 

TABLE - 7.5 

nAXI~U~ ATTAINABLE REDUCTION IN CFC CONSUnPTIQN 
BY RECOVERY & RECYCLING (19?1 DATA) 

E~ypt 

Kenya 
Nitteria 

as ~ of rechar~in~ 
demand 

58 
56 
36 

as ~ of total 
demand 

2a 
26 
27 

Recovery of CFCs from related materials (Insulation foam) 

The recovery of CFCs from insulation foam is lo~istically 

and economically not feasible in the project countries, 
due to the ~ide disp~rsal of scrapped refri5eration 
~quipment, and the hibhly capital intensive nature of 
requisite facilities. 

Snfe Di~posal of CFC~ 

nisposal of CFCs i~ not a practical proposition for any of 
the proj~ct countries as the facilities for thermal 
incineratiun re~uit~ very hi~h capital investment (over 
~JS$ 40 milliun) an.1 1;dn b·~ justifi·:d •Jnly if the •1uantity 
•:>£ CFC.:; to L~ 1.lest~oye.J i~ of the or-d·H· of 15,000 MT per 
~nnum. Even then the cost of destruction is about US$ 
3000-3500 per ~T of CFC makin~ it economically unviable. 

7.5 ECONOMIC ANALYSIS 

7.5.1 The three types of practical ventures for recovery 
and/or recyclin~ of refri5erant ~ase~ in the 
Airconditionine1 d.IH.l n:ft·igeration sector for ea.ch country 
are 

a) 

b) 

Collection usin~ 
pl3.stic ba.;s 

Recovery usin..i 
portable equipment 
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c) Recyclin~ usin~ - all sub-sectors 
portdble equipment 
(with additional 
recovery equipment) 

wi 11 be operated aE an ext: ens ion 
The::ie ventu1·es 

of industric:'.l enterprises 
of the 
in the 

exi:3tinti octivities 

f i elJ. and hence must providt> suffic..:ient economic 

motivation to the promoter-s. 

7.5.2 The v~nture for- collection using plastic ba~s does not 
involve any capital investment, while the venture~ 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 ar-e 
consider-ed appr-opr-iate for- adoption in the project 

countries. 

7.5.J The viability analysis for- each type of venture 
takin• the following dspects into account 

is done 

a) Estimation of cost of the pr-oj~ct, in local cur-rency, 
and means of finan~in~ on the basis of current norms 

b) 

.: ) 

in e.sch country. 

Computation of oper-.stin~ revenues for each 
venture based on quantity of CFC processed 
pr-ice to be r-ealised for- the same. 

A:;sessment of oper-atin~ .:oHts includin.; cost 
mat..:ri..il.:.i, .:onsumablt! & "'par-es, power, 
tr-an:.;po1·tation, d•!prt!ci..itivn, intt!r-t!st d.n•l 

(J v •: 1 · h •! d. .J :.; . 

type of 
and the 

of ra"' 
labour, 

oth•!r 

.J) Frojt!ction 0( tht! lev~l of d~tivity/~~..lle of 
opt!1-.:1.ti0n fo1· •:..i.;!1 type of Vt!ntu1·t! in t!d.Ch count1·y, 
uptu tht! year ZOlO (termiual yedr for CFC pho.s"!out). 

Eztimdtion of the total number of ventures 
country, or the basis of 

in each 

concentr~tion and ~idpernion of sectors/3ub
secto1·s to be adtlresseJ by each type of venture. 

level of dctivity of d typical venture. 

rddlistic proportion of the tar~et population to 

b•! a.Jdr e::HH.:d. 

manpo"'~r d.Vailability. 
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r~co~nition of the fact that the recove~~ l~ 

quantity would progressively reduce due .o 
phasin~ out of CFC based equipment. 

7.5.4 Th~ importar1t fin<lin~s regardin~ the viability of venturt:!a 
are summaris~d at Table 7.6 below : 

TABLE - 7.6 

sunnARY OF VENTURE VIABILITY ANALYSIS 

----------------------------- --------------- ------------
VENTURE TYPE EGtPT KENYA NIGERIA 
------ -------------------------------------- ------------

- No. of ventu-1 100 40 150 
c-es I 

I 
- Cost pee- kg I 0.92 1. 04 0.92 

Reco- of CFC reco- I 
vec-y vec-ed(US $) I 
only I 

- Bc-eak-even I 209 K~ 145 K-~ 205 K~ 

volume I 
I 

!IRR I 
I I 
1- on t:!•-iUi ty I 67.8~. 93.9~. 21s.1·. 

I I 
I - on total I 2 3. 5 •• 2 7.? •• 4 7. 2 •• 

I capit.ll I 
I I 
irayba..:k P•:riod I 
l I 
I - on o:qui ty I 1 ... Yo:a.r & 1 '{ ~.u· (, ~011 th;; 

I Six month~ 
I 
1- on tot,,_1 4 Year::; 4 Yec:H"S 2 Years 

I C.:lpital 
I 

---------------------- ---------------------- ------------
I 
1- No. of ventu-· 12 5 10 

I res 
Recy- I 
cl in~ 1- Cost per k~ 4.10 5.80 4. 4 7 

I of CFC recy-
I cl ed (US $) 
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Table - 1.6 (Contd.) 

----------------------------------------------------------
VENTURE TYPE EGYPT KENYA NIGERIA 

----------------------------------------------------------
I 
I- Break-even 
l vol urn~ 
I 
I IRR 

- on ~quity 

- on tot.a.:.. 
.:apital 

Payback period 

- on equity 

- on total 
capital 

1439 K~ 

197.2~. 

78.9~ 

1 Year & 
2 Months 

2 Years 

1013 Kg 

75.6!. 

8 Monthsl 
I 
I 

2 Years I 
I 

1306 Y.g 

325.l~ 

97.7!• 

6 Months 

1 Year & 
6 Months 

------ --------------- ----------- -----------------------
7.5.5 Bas..,d on the venture level viability analysis. the net 

national ~.:anomic benefit for each .;ountry, for adopting a 
r~~overy ~nd recyclin~ ~ro~ramme, has been vorked out Ly 
takin~ into a.:count the follovin~ : 

.;.1vine,;,-; in imports uf 1·efri.;;.et·anL> 
i111:1:-.!.i~·~ ln em1>loym•!fll 
inc r ea~ •! !. 11 con.::; ump t i on ,1 u .J i 11 v •! :; t in e 11 t 

increc.Hlo! in e;ove1·n111•!nt 1·evenue.tJ 

Co::; ts: 

~o~t of e•~uipment a.nd cou.suma.Lle::; 
trainin~ and publi~ity .;o::;ts 
increase in cost3 of overhead::; and maintenance of 
ven tu1· es 
dutie::; and tax~.s fore~one by the ~overnment 

Tli.: . .ihov~ .::osts c1.nd b~rnefits have been assessed till the 
year 2010 and net pre~e11t value obtained by discountin~ at 
the rate of 2~ {o~ arrivin¥ at the net national economi~ 
h~n~fit for ea~h count1·y. 
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Th~ Net National Economic Beneiits to the 
countries. based on the above analysis, works out 
US$ 5.95 million. (-) US$ 0.~8 million and (-) US 
million resp~ctively [o~ Ebypt. Kenya and Niberia. 

fjt"O j ~Ct 
to (-) 
.$ C.97 

7.6 conFLIANCE UITH noNTREAL PROTOCOL 

In the context of compliance with t:-i~ requirement:; of th.: 
Montredl Protocol. it is seen that in E~ypt and Niberia 
the total demand exceeds the limit in the year 2007. 

Ho1Jever. 
i.. e. in 
recovery 
pr-otocol 

in the case of Kenya, this takes place earlier. 
the year 2005. Uith th~ implementation of 
and recyclinb pro.;ramrnes, the compliance with 

requirements can be achieved a~ follows 

Ebypt 
Kenya 
Ni.;eria 

upto 1007 
upto 1001 
upto 1010 

In E~ypt & Kenya, the further reduction in CFC consumption 
re~uired after 2007 to meet the protocol limits is of such 
an order that it can be m·~t throu.;h CFC banks. or use of 
drop-in substitutes. which are expected to be available at 
that time. 

7.7 FRAMEUORK FCR I~PLEMENTATION 

7. 7. 1 rr··~sently, none of the three project countries have any 
l•!bislative re.;ulcstiou~ re!Sardiub .:oll~c;tion/r•!COV~ry and 
recyclin.; of CFCs. Ev.~n rebat·di11i,; usa~e, vnly Eii;ypt has 
introduced in 1?13?, a :"lini:;t•!t·idl ...Ic..:t·•!~ banuiui:; t~11:! use 
.)(CFC:; f·H· ci.et·o:;ols. 

7.7.Z I:1 the context of the findin~s of the ~tudy. it is felt 
Jesirable dnd n~c~~Sdry to introduce te~ulatory 
le~isldtive measures r~~ardin~ Vdt·ious dSpect~ of CFC 
consumption, vi.:: sale, purcha.s~ and .;onservation, throu~h 
recovery & recyclin~. These le~islative and rebulatory 
measures 1Jould be aimed at achievin& the followin~: 

a) identification of us~rs of CfC5 

b) imposin~ an obligdtion on sellers and us~~s to report 
consumption or utilisation of CFCs 

c) ~stablishin.;t 

a~encies 

codes of practice for repair/servicin~ 

d) accreditation of service mechanics and a~~ncies 
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e) ensurin~ proper disposal of ~quipment containin~ CFCs 

f) ensurin.; 
equipmot?nt 

adoption of r~cover-v and/or recyclin• 

7.7.3 Furthot?r. the analysis shows that cecover-y and recyclin~ in 
the pr-oject countries will be ot?conomically viable at the 
venture level. provided that the followin~ financial 
incentivot?s are tiiven. 

exemption of import duty on recover-y and recyclin5 
equipment 

subsidy on equipment cost (@ 20~ to 
upon individual country•s level of 
implot?ment the prutiramme) 

increase in import duty on CFC~ 

50: dependin~ 
motivation to 

free supply of plastic ba~s to service a.;encies for 
coll~ction from domestic refri~erators and deep 
freezers 

fundin~ the cost of trainin~ pro~rammes on operation 
and maintenance of recovery anJ recy.::inti equipment 

7.7.4 In order to initiate and implement the above Jcheme, it is 
nec~ssary to .strenbtht:n the institutional framework in 
each country. Thi:; woul·l involve 1:reatinb a tipecific 
0re;ani.sati0r• (vhich C•JulJ bt: unil·~t· the ..lt:bi;.; uf th~ 
1,r·..,sent •!11vir·onment . .1.l ...i.e:•!HCi•!~ ii• •!cl•:h ·=•>untr·y) for· 
<)Vet'all 1:..:Jut·.Ji.11..ltiou cUlJ tnonit•)["lll.,;, .J.S \,;..,ll ..l:.i 0 :t>!C..tin.; 
pt~up·~r .1\J,J.t:'•:B•.!:;:·; ,1Lt>ut. th~ h,1r:n!i..:: '"!((.:,;t . .; uf •)Zvn·~ lay•:r
.:!epletiun. Tlie .;o~t ,)(th•! t·e1:ov..,t·y .iud t·..,.:y1;linb 
;>t·obc·amm.:, bo.:;..,.J 011 N•!L No.tiona.l E1:011.,mi1; 3•!n~!it Anc1.ly.si.; 
for each country, .::oulJ Le met from 111ultil..i.tP.1·al fund. 

7.3 COMPARISON OF COUNTRY CASE STUDIE~ FORMULATION OF 

REGIONAL GUIDELINES 

The ~omparison of the country ca~P. studies brin~s out the 
followin~ 

a) The presP.nt industrial inf1·astructur~ is poor and 
manu!a.::ture of CFC based equipment i~ dependent on 
import of compo~~nts as ~~11 as CFC~. Hence the 
subHtitutiun with non-CFC bd~ed equipment in OEM 
vould tak~ place in lin~ with the ddveloped 
count t' i e H • 
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b) How~ver, t-!COnomic pr~ssureH would motivate extend~J 

use of t-!Xistin~ CFC bascJ equi~ment, r~sultinb in 
continu~J r~quirement of CFCs for rechar~in~. 

c) In cill cases, te•:hnical 
~imilc1.r. These are 

op~:ons identif i~d 

Use of plastic ba~s for collection of CFCs 
domestic refri~erators 

from 

Recovery equipment for 
airconditioners and 
systems 

re.:ovl.!rin.; 
commercial 

CFCs from 1;ar 
reft"i5et"ation 

d) ln all cases, recyclin& would ~e ideally undertaken 
by the CFC suppliers as they have the necessary 
infrastructure for collection, stcrabe and 
distribution. 

e) All countries would have to import the recovery and 
t"ecyclin& ~quipment, hence th~ project cost for 
ventures is similar. 

f) Ue have found that t"ecovery and recyclin~ ventut"es 
can be made viable by ~ivin~ adequate financial 
support and institutin~ an appropriate pt"icing 
mechanism for: collecteJ/recovere•l anJ recycled CFCs. 

&) In all .:ountries, the present or.;c1.ni;;ation •Jndt.!t 
respe.;tiv.;: •:nvironml.!nt.:il cl ... enci•:;j re.:i,uir·~s to h·~ 
streni;thened fvt' irnplem•!ntin.; c1.nd monitor·inb of tlie 
CFC recov~ry and recyclin~ pro~r~mme~. 

h) E:-::i . .;tin.; l•!i:;i;;lative frcimework in each uf the 
,;,)1.1nt1·i.-:.:; i:; inc1.de•.iuate with 1-.:;;p.-:.;t td CFC 
utili.:;c1.tio11. This call;.; for n<:!..:essc1.ry l•:biJlciti<)n to 
Le ~nc1..;ted to •:uV•~r the follv'Wia.,; 

Sales & purchase of CFCs 

Formulation and implementation of codes of 
practice in rnanufacturin~ as well as servicin~ 

Coll~ction/recovery of CFC~ by service 
and purchas~ of the same for recyclin~ 
by the selling a~encies 

aliencies 
and sale 

i) Need for emphasis on increasin~ public aw~reness to 
mak~ the collection/recovery and recyclin~ pro~rammes 

suc:c~ssful. 
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7.9 REGIONAL FOLICY GUIDELINES FOR AFRICA AS A ~HOLE 

7. 9. 1 

7.?. z 

7. 9. 3 

7. 9. 4 

The re~ional ~uidelines for Africa as a whole have b~en 
formulated based on the above a.::>sessment. 

As African countries do not manufacture CFCs, the only 
technical option to reduce CFC consumption/o'!missions is 
throu&h implementation of viable CFC collection/recovery 
and recyclin~ pro~rammes. 

The number of recovery anJ recyclinti ventures and 
formulatiun of an ov~ral~ Nativnal Sy~tem will require a 
detailed audit of CFC consumption and a study of 
manufa.cturin~ and servicinti practices in each country. 

The audit data would need 
prioritisation of sub-sectors 
recovery ~nd recyclin• protiramme. 

to be analysed for 
for implementinb the 

Thi::; would be based on 
of CFC handled and 

well as servicing 
the assessment of the quantities 
~eographical dispersion of us~rs a:..; 
agencies. 

Some of the si~nif icant ~uiJelines are 

Institutional 

Each country would require to have 
identified •Jc· .:reated to impl•:ment 
recovery ..and recyclinb IH'Otit'amme:;. T:1i:..; 
by In:..;ti:.uti0nal .;tr•:nr:;theniui; ,Jf .1ny 
involveJ ::1 •!11Vironm•:ut.1l L;;sue!j. 

an 0rgani::;ation 
tli·~ collection/ 

..:an be ..achieved 
~Xi3tin~ agency 

Enactment of ,~uitat>le laws iu respect uf supply an.J 
uf CFC;;; 

Market Measures 

Intervention to raise prices of virgin CFCs, curbin~ of 
imports throu~h limited quota allocation, settin~ up 
central recyclin~ facilities, creation of public awareness 
etc. 

Financial Support 

Subsidies on capital investment for recove~y dnd ~~cyclin~ 
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projects, fundina of costs on trainina. waivina of l•port 
duty on equipaent, a~baidiaina the coat of plastic baas 
etc. 

National Governaents would, in turn, need support for 
fundlna thia proara•ae fro• external sources, i.e. 
aultilateral fund created by the international co .. unity. 

7.9.5 The proposed reaional policy aakina fraaework la shown in 
Flaure 7.1. 

7.10 REGIONAL DATA BANK 

7.10.1 A national data base would need to be cre&ted for 
country which would coaprise of data on enterprises, 
sectors and ••ctora of industry uaina CFCs. The data 
for each country can be intearated into a Reaional 
Bank, for which a detailed outline has been presented 
this report. 

each 
aub
baa e 
Data 

in 

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

Level 1 Enterprise level 

Level 2 Sub-sector level 

Level 3 Sector level 

Level 4 Country level 

Thia data bank will fora the heart of a ayatea at country 
level to formulate policies for phase out proaramaes with 
projects for recovery and recyclina. The pictorial 
presentation of such a system ls aiven at Fiaure 7.2. 

7.10.J The country level data would provide the inputs at the 
realonal 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 
inforaation system. 

16 



SYSTEPI FRAfEOK AT CW.'TRY IB'El. 
RR REGIIM. Pa.ICY AfW.. YSIS 

n IrFCRMTia. a. ACTIVITY LEVEL, CFC 
LI COOJIPTIU. rGftS, fR£SENT C00.'11-

PTia., FUTl'1E REGUIREIENTS ETC. 

....------<-----. 

ECIKIUC AND SEr.TIRAL DATA, POPU-
0 lATICW, GDP, CFC ll'll'OlTS ETC. 

Q F\MD!Mi l'ROfOSrLS Fm PROJECTS 

PROCESSING 
~~! 0 
~YSIS 

CfllATllJ( BY CFC TYPE 
BY PRODOCT TYPE 
BY Sll-SECTM 

a ESTIMTES IF 11A1t1. COOJIPTIO. 

O TREND IN DEMND 

a RECHARGING REGUiiIDENTS 

O RECOYERAlll.E QUANTITIES IJ' CFC's 

POTENTIAL M.t1BER IJ' RECOVERY 
0 AND RECYCLING IMITS NEEDED 

MPUTS/ 
r£CISI~ 0 

UKa Y PHASE OOT 
& SCENARIOS 

:T: - - - - - - - - - - - - .:.. 

I 

REVIEW IJ' PROPOSALS FD! t£11 PROJECTS 
0 FCI! RECD'Y'ERY & RECYCLING YEHTURES 

0 QOOTAS FOR Il'IFU!TS 

LJ TAXES & SUBSIDIES 

D 
D 

PRICltlG IJ' CFC 

INPUTS FM LEGISl..ATIU. 

D ASSESSl£N'r IJ' INPUTS FM TRAINING 
& TEClfflCAL HSSISTANCE 

~ D REVIEW PROGRAM PERFMPIANCE 
~ AGAINST OBJECTIVES 

0 UPDATE INPUTS 

11 

IN 

ENVIRCN£NTAL 
fUNISTRY 

C!JIPUTERISED I 
DATA BANC 

OOERPRISES IN 
DIFFERENT SUB-SEC~ 

;_o-~ERS 

;_0 ~TERS 
'-D SERVICING >- AGEM:IES 

WttRff£HT 
ftINISTRIES u LfGl!l.AT!VE 

'=CJ .- I 

> 

~ 
-fl INDUSTRY 

->i__J ASSOCIATICl.'S 



INPUTS 

n EaJOUC PMf4TERS, Pm\l.Allllf, 
U GDP, fiROOH RATE 

POPllATUIC AND PROOUCTICJf IF 
0 EGUIMNT USlt«i CFC'S, GROITH 

CFC too.ltPTICIC Fm t£ll 
0 EGUIMNT, Fm RECWIR6Uli 

IC). IF RECOIJERY & REOWl61N6 
0 INSTIUATICICS, tCTI\!lTY LBa 

0 
EllSTING IUICY llEmES, 
Gt.OTAS, DUTIES, SUBSIDY CIC 
EGUIMNT, INCREASED TAJES 

O EITERNAL Al'OIN6 

AtW.YSIS 

FIGm:: 7.3 

SYSTEl'l ll1Tl.DE AT REGillW. LS'Ei.. 

I 

-------------
I 

I 
. i 

I 

I 
I REGICM. 

I rDlTIIUNG 

I CENTRE 

I 

I 
0 

REDUCTICIC IN CFC CllQll'IPTilll 
BY SUB-5£CTIJS-TREND BY Clllm!Y I I 
CFC GU.\'fllTY R£COYERED & 

0 RECYCLED IN EACH C!UITRY 

- t.s % IF C!Jat1PTl()4 
- AS % :J' lN't'ESnENT 

OOTPUT /DECISICICS 

0 
ADVICE TO CllMTRIES a. 
IUICY ~ES 

REC!J1£NDATICICS FIJ 
0 FlJa>ING PRI~ITlES 

0 
REVIEW !J' REGICICAI. CFC 
C(){l'Altl£NT OBJECTI~'ES 

~---T--~ 
REGIIJW.. 

78 

aunRY l£\tl 
DATA IWl<S 

--{. n 
->-L_J 

1-----:·--LJ 
___..{. D 
-~- 3 

PU..TILATEAAL ~IES 

--~--;',~~-~, 
i I 

--"'·-II ->-LJ 



7.11 SU~t:ARY 

Th~ findintis of th~ study indicate that .;iven ade~uate 

finan~ial support from multilateral a~~ncies and ~ith 

appropriate letiislation and £nstitutional strentitheninti 
for implementation. viable protirammes for reccvery and 
L'ecycli"'lt; of refri~erant eiases can be set up iu Africa. 
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APPENDIX=. .Li 

LIST OF REPORTS/DOCUttENTS USED AS REFERENCE nATERIALS 

1. Techno-economic assessment of the financial viability 
of the collection and safe disposal of refriaerant 
aases and relevant ~aterial in Africa: Backaround 
analysis. 
(UNIDO - 1990) 

2. Revised nontreal Protocol requirements and 
assistance to the developina countries. Thailand. 
(UNEP - 1991) 

3. Costs to Eaypt of protectina the Stratospheric Ozone 
Layer. 
(Eayptian Environment Affairs Aaency-1990) 

4. Ozone Layer Protection : Kenya case study on costs 
and strateaies. 
(UNEP - 1990) 

5. The costs to developina countries of enterina the 
nontreal Protocol. 
(UNEP. Nairobi, 1990) 

6. The economic implications for developina countries of 
the nontreal Protocol. 
(UNEP. Nairobi. 1990) 

7. CFCs Times of transition. American Society of 

8. 

9. 

Heatina, Rofriaeration anc Air Conditionina Enaineers 
(ASHRAE 1989) 

Potential costs of restrictina CFCs 
(US Department of Eneray, 1989) 

use. 

Aerca1ols A 
Association. 
(1988) 

z. British Aerosols nanufacturers 

10. Ozone protection Act 1989, Australia. 

11. Code of aood practice (Australia) for -

The reduction of emissions of CFCs - Rll, R12, 
R11J, R114 and R115 in refriaeration and air
conditionina applications. 
(1990) 
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R12 in domestic refriaeration applications. 
(1990) 

ftinimisation of 
deareasina/cleanina 
solvents. 
(1990) 

CFC 
plants 

emissions 
usina CFC 

from 
113 

12. Code of practice for the control of CFCs from motor 
vehicle air-conditioners. 

13. 

(ftotor Traders Association of Australia, 1991). 

Equipment literature 
recyclina machinery 
Report. 1991. 

on refriaerant recovery and 
aiven at Para 5.2 of Interim 

14. Technoloay in Indian refriadration and compressor 
industcy. 
(ftinistry of Science and Technoloay. Government of 
India, 1988). 

15. CFC scenario and substitution options in Indian 
context. 

16. 

17. 

(Shri Ram Fibres. India. 1989). 

Alternative to CFC infested polyurethan1 
(Glass F:ber Man~facturers Association, India, 

R-.friaeration and Air-conditionina study 

(PUF), 
1991). 

and 

recom&11endations. 
(Task Force on National Strateay 
ozone depletina substancee. Indi~. 

for phasina 
1991). 

out 

18. Report on the supply and use of Ozone Depletina 
Substances in India and sectoral analysis. 
(ftinistry of Environment 6 Forests, Government of 
India, 1990). 

19. ftexico's strateaY on Ozone Layer Protection : A case 
study on the cost of lmplementina the nontreal 
Protocol. 
(National ftanufacturina Industry Chamber, 1~90). 

20. Chile : Strateay on Ozone Layer Protection : A case 
study on the coat of implementation ot the nontreal 

21. 

Protocol. 
(ftiniaterio de Bien•• Nacionalea, Chile & UNEP) 

The Uorld Bank •~d the Environ•••nt 
Report Fiscal 1991. 
(The Uorld Bank, Uashinaton DC) 

A Proares• 
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22. Country Capacity to conduct Environmental 

23. 

Assessments in Sub-Saharan Africa 
(The Uorld Bank, Africa Reaion) 

Environmental Policy and the Public Revenue 
Developina Countries. 
(The Uorld Bank, July, 1990) 

in 

24. lmplemmentina the nontreal Protocol to Protect the 
Ozone Layer 
(The Uorld Bank) 

25. Recovery or Recyclina of Refriaerants from ftotor 
Vehicle Air Conditioners (Rule 1411). 
(South Coast Air Quality nanaaement Distt Board, 
California) 

26. Reduction of Chlorofluorocarbon Emissions from 
Stationary Refriaeration • Air Conditionina Systems 
(Rule 1415) 
(South Coast Air Quality nanaaement Distt Board, 
California) 

27. CFC Alliance Bulletin (July/Auaust, 1991) 
(Alliance for Responsible CFC Policy, Arlinaton) 

28. CFC-12 Refriaerant Recyclina • Service Procedures for 
Automotive Air Conditionina Technicians-Certification 
Trainina nanual. 
(Mobile Air Conditionina Society, East Greenville. PA 
18041, USA). 

29. Strateay for Ozone Protection 
(Australian Environment Council, Auauat 1989) 

30. Technoloay in Indian Chlorofluorocarbons (CFCs) 
Refriaerants and their Substitutes Industry 
(Department of Scientific • lnduautrial Research, 
ninisitry of Science & Technoloay, ~overnment of 
India). 

31. Reducina the consumption of Ozone Depletina Substance 
in India 
(S.B. Billimoria •Co., India) 

32. Technical Proareaa on Protectina the Ozone Layer 
Report on the Technoloay Ravi•~ Panel (Pursuant to 
Article (6) of the nontreal Protocol on Substance• 
that Deplete Ozone Layer, under the Auspice• of the 
United Nations Environment Proara•••· June 1989) 
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33. Project Appraisal & Plannina for Developina Countries 
by I.n.D. Little and J A nirrlees 

34. Swedish Code of STATUTES/SVEN5K FOR FATTNINGSSAnLING 
ORDINANCE ON CFCs, HALONS ETC., (1988:716) (UNEP) 

35. United Nations Environment Proaramme 
(Pilot Uorkshop for CFC Officers, Banakok, Thailand, 
30 narch - Znd April, 1992) 

36. Reduction StrateaY - Austria, Switzerland 
(Pilot Uorkshop for CFC Officers) (UNEP) 

37. Sweden Experience on Recovery of Refriaerant~ and 
better naintenance - Sweden 
Pilot Uorkshop for CFC Officers (UNEP) 

38. Automotive Airconditionina 

Pilot Uorkshop for CFC Officers (UNEP) 

39. Automotive Airconditionina - Code of Practice 
(Pilot Uorkshop for CFC Officers (UNEP) 
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LIST OF ORGANISATIONS/PERSONS CONTACTED 
DURING FIELD SURVEY 

SL. COr!PANY 
NO. 

NIGERIA 

i. CFC SUPPLY (IMPORTERS) 

01. CAPL 
General Chemical Div. 
24, Co,mercial Road 
P.n.B. 1004, APAPA 
Laaos, Niaeria. 

PERSONS 

Mr L A Larmie 
Business Manager 
(Industrial Chemicals) 
Mr Yinka Karun~i 
Marketina nanaaer 

(Associate Company of ICI PLC) 

02. OAE Niaeria Ltd 
54 & 59 Ishaaa Road 
Surulere 
P 0 Box 6002, Surulere 
Laaos. 

nr Kayode Akinsanya 
Chief Co-ordinator 

(Principals : Kali-Chemie Iberia, S.A, Spain) 

03. Ashmina Limited 
Great Niaeria House 
8th Floor, 
47-57, Martins Street 
Lc.aos. 

Mr Deepak Roche 
Director 

(Aaent : ICI, UK; Ausimont, Europe) 

04. Nulec Industries Ltd 
Hassan Transport 
Buildina 
12, Ijora Cause~ay, 
Ijora, Laaos. 

nr Pa~an P. Sinah 
flanaaer 

Post Address : P.O. Box 664,. Apapa, Niaeria. 

(Aaent : Allied Sianals, USA; Kalichemie, Spain) 

05. Niaeria Hoechst Plc 
144, Oba Akram Avenue 
P.O. Box 261, lkeja 

Mr P 11 Palm 
Exec. Director 
(Industrial) 

(Associate Company of Hoechst, Germmany) 



06. OLYttPIC Enterprises 
(NIG.) Ltd 
52, Baloaun Street 
G.P.0. Box i435 
la~os, Niaeria. 

General Importer 

APPENDIX~ 1.2(Ccntd.) 

nr Shyam A Hathiramani 
Director 

07. NEVAS Niae~ia Ltd narketina nanaaer 
3/4, Abebe Villaae Road 
Iaanmu Iaan.m 
Surulere, Laaos. 

General Importer 

08. Ristian Technical 
(Co.)Ltd 
168, Isolo Road 
ttushlm, Laaos. 

General Importer 

ttanaaina Director 

~1., SUPPLIERS .QI £f.£!! (DEALERS) 

09. CAPL nr- 0 0 Jaiyeola 
Re~ional Mana~er Reaionai Office 

Aba, Niaer-ia. 

10. C C Umeh Mr Patrick U~oh 
nanaaer 19, Park Road 

Aba, Niaeria 

11. Hon-Uell Technical Mr NZE M.0. Ezenobi 
Chairman & Hanagina 
Director 

12. 

iii. 

13. 

14. 

& Construction Co. Ltd 
No. 30, Pound Road 
Box 3371, Aba 
Aba State, Niaeria 

Producers Ltd Mr u U\/en Oaodoh 
Gas 
Jos, Niaeria Area nanaaer 

SUPPLIERS .Q! POLYOLS (IMPORTERS) 

CAPL Business Manaaer 

Apapa, Laaos. (Polyols) 

(Associate Company of ICI, UK.) 

IBAFON Chemicals (Nia) 
:.td 

Marketina nanaaer 

PLT 248,nuri Okunola St 
Victoria Island, Laaos 
(Aaent : Do\/ Chemicals, USA) 
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lv. nANUFACTURERS OF DOMESTIC REFRIGERATORS ~ DEEP 
FREEZERS 

15. Thermoc~ol Eneineerina 
Co. PLC 

16. 

Planning Office Uay 
Ilupeju Industrial 
Estate 
P.n.B. 21132. Ikeja. 

DEBO Industries Limited 
Adebowale Group of 
Companies 
Plot 6. Block H 
0shodi Ind. Scheme 
P n B 1214 
Oshodi. Laaos. 

17. Associated Electronic 
Products (~ia.) Ltd 
Km. 16, Ikorodu Rd .• 

• Ojota. P.O. Dox 1921 
Laaos, niaeria.. 

18. Nieeria Eneineerine 
Uorks 
49, !C"ans Amadi 
Industrial Layout 
P.O. Box 519, 
Port HaC"court, NiaeC"ia. 

19. Kaycee RefC"iaeC"ation 
Industries 
66, Trans Amadi 
lndustC"ial Layout 
Port HaC"couC"t, NigeC"ia. 

20. NieeC"ian Sewina nachine 
Manufacturina Co. Ltd 
(An Associate of SINGER) 
Sinaer Industrial 
Road. 
Kn 40, Laaos-
Abeokuta Express Road 
Sanao Otta, Oaun State 
NiaeC"ia. 

21. GACOL (Nia.) Ltd 
KM2, Otta Idiroko Road 
Sanao Otta 
Oaun State, Niaeria 

Mr R n Raynec
Technical Manager 

Mr Kunle Adebowale 
Assistant General rtanagec
nr I E A Pardiwala 
F~ctory l1anaae1· 
rtr Macauley 
SeC"vice 11anaeer 

rtr Jide Soabesan 
rtDA Factory/SeC"vice 
Mana.ear 

rfr S B Bhaiya 
Manaaina Director 
n[" Sharma 
Technical Manaaer 
(Appliances) 

lk R Sinah 
factory l1anaaeC" 

Mr Onyendi A. 
NwaguC"i 
Factory Engineer 

Chief Faabeni 
PC"oduction Manaaer 



22. Cheltex Limited 
(A Div. of Chellarams) 
K!i 40, !.aaos-
Abeokuta Express Road 
Sanao Otta, Oaun State 
Nigeria. 
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Mr Adeleke 
Onebanjo 
Production 
Enaineer 

v. ASSEMBL~ OF COMMERCIAL REFRIGERATION EQUIPMENT 

23. 

2 4. 

25. 

Aluminium Manufacturina 
Company of Nigeria Ltd 
(ALUMACO) 
32, Creek Road 
P.O. Box 60, Apapa 

.Lagos. 

BEAM (A div. of UAC) 
Plot 6, Akinyemi 
Crescent 
Matori Industrial Scheme 
.Matori. Mushin, Laaos 

Palmer Comm&rcial 
Refriaeration Services 
Company 
Fasakin Food Compound 
Plot 1, 
Thomas Laniyan Street 
Anthony Villaae 
Ikorodu Road, Box 4756 
Shomolu, Lagos. 

DIPL.-ING AMOS OLU. ADU 
Product Manager 
Vehicles & Coldroom Deptt 
Mr B Tan 
Refriaeration Enaineerina 
Manaaer 

Enar Adebayo-Ise B.B. 
Cooling Service Manager 

Chief Parmer ft.I. OTONO 
Chairman Manaaina Director 

v1. ASSEMBLERS OF REFRIGERATED TRUCKS/VANS 

26. ALUMACO 
I solo, 
Laaos. 

vii. CENTRAL ~ CONDITIONING 

Mr Ajala 
Refrigeration Engineers 

27. Mandilas Enter.prises Ltd Mr EU Olobrian 
35, Simpson Street Manager - Sales 
Laaos Mr A Lamidi 
(Representatives of Service Enaineer 
Camier Corporation.USA) 

28. United Technolo&Y 
Niaeria Ltd 
Surulere, 
Laaos. 

Mr T. Tobun 
General !1anaaer 



29. PEUGEOT Automobile 
Niaex-ia Ltd 
Kakux-i lndl. Estate 
PftB 2266, KADUNA 
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ftrs 0 E Bello 
Head of Quality Lab. 
& Environmental 
Control Unit 

(ftanufacturers of Peuaeot Cars) 

30. Leventis notors Pie 
Creek Road, Apapa 
Lagos 

nr Omana 
Assistant Service 
nanager (Cars) 

(Dealex-s of ftercedes Benz' 

31. nandilas notors 
Simpson Street 
Laeos 

(Dealers of Volkswaaen) 

32. SCOA ftotors Plc 
I solo, 
Laaos 

ftr Okerinde 
Service 11anaeer 

Uorkshop 11anaaer 

(Dealers of Peueeot & Toyota) 

33. R T Briscoe (NIG) Ltd 
Plot 2, Block G 
!solo Express Road 
Isolo, Laaos. 

34. Cooland Technical 
(Nia) Ltd 

35. 

36. 

37. 

38. 

304, 11uhammed Uay 
Yaba, Laaos. 

E 0 Innoma & Co. 
90 KiriKiri Road 
Olodi, Apapa, La~os 

Peerless Technoloay Ltd 
103th Finbori Road 
Akoka, Laaos. 

Uao Technical 
281 Iaboukwer St. 
(D/Line), Port Harcourt 

Nuriabare Sifous 
Tech. Refriaeration 
2A, Rumneme/Oabs St., 
Port Harcourt 

rir Uauru 
Service Manaaer 

rir Uahid Kaslai 
Technical 11anaaer 

rir Innocent Okoliaive 
Director 

rir Lanre Odewume, 
Project Enaineer 

Mr Uaonna Madaka 
Technical Officer 

Mr Anthony Nuiabara 
Director 



39. TN Overandir Refinina 
Company 
11 Ojoto St., 
Mile II, Diobu 
Port Harcourt 

40. Asto Technical Co. 
36, Aska Road 
Onitsha 

41. Super Co. 
2 Iboker St., 
Onitsha 

42. Pearl Ind. En~. 
Sarvices Ltd 
162 Cameroon Road 
Aba 

43. D H Effici~nt Tech. 
Co. 
135 Cameroon Road 
Aba 

44. Relri£eration Co. Ltd 
21 Clinic Road 
Yaba, Laaos. 

45. Al-Aziz Technical Inv. 
Ltd 
4, Ogunyemi Street Pedro 
Shomulu Laaos 

x. CAR AIR CONDITIONERS 

46. Sammmy Oauns & Co. 
71, !tire Road 
P.O. Box 6902, 
Surul ere, Laar.>s. 

47. Havana 
511111 l ere, La.aos. 

48. Simbo Tech. 
Surula.re, Laaos 

49. Bafos 
Surulare 
Laaos 

50. Adesoyole Technical 
Surulare, Laaos 
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Mr T N Ovuanda 
Director 

Mr Francies Nwiabo 
Technician 

Mr Raphael Ofeaeilo 
Director 

Mr Raphael Esonyanne, 
Director 

Hr D C Nwoju 
Director 

Hr Abraham Adeaiyz 
Technician 

Hr Azeez A.Shofala 
Hanaaina Director 

Hr S 0 Oaundipe 
Hanaaina Director 

?'Ir Ruf os 
Proprietor 

Hr Simbo 
Proprietor 

Hr Adebayo 
Pf."oprietof." 

Chief Adesoyole 
Pf."oprietor 



51. Collstones Technical 
Co. Ltd 
49/53. Queens St. 
Yaba. Laaos. 

52. Shamrock (Nia.) Ltd 
84. bale St 
Olodi Apapa. Laaos. 

53. Paul-Ind. Ena~. 
Services Ltd 
Aba 

54. UTC Nia. Plc 
P 0 Box 112 PH 

55. H.D.L Services & 
Supply 
Port Harcourt 

56. Christso & Sons 
Jos Bauchi Rd. 

xi. COLD ROOM INSULATIONS 

57. UAC Foods 
230. Apa.pa Road 
Box 177. Ijora 
Lagos. 

58. Staple Foods 
Laaos. 

59. Tatasha Coldrooms 
Port Harcourt. 

xii. AEROSOL FILLERS 

60. CYBELE Cosmetics Ltd 
98/100, Ladipo St., 
nuahin 
P.O. Box 3604 
Laaos. Niaeria. 

61. Haaemeyer (Nia.) Ltd 
Plot 8, Oreaun 
Villaae Road 
Alausa, Ike ja 
P 0 Box 179 
Laaoa. 
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rfr Seaun Obende 
Technical rfanaaer 

rfr Anthony Pa•1l 
Tech. rfanaaer 

rfr Esonwanne 
Director 

rfr James Osirike 
Auto Electrician 

nr Raymond Okolie 
Technical Officer 

nr Jacob n Bello 
nanaaer 

l1r Shim OnaBuk 
Service Supervisor 

nr Auaustus Ade~ale 

rfrs Tatasha 

Rida Ha.chem 
Production nanaaer 

Femi D Olukoya 
Production nanaaer 
(Cosmetic Factory) 



62A. A J Se"'ard 
Billinas"'ay, Oreaun 
Industrial Estate 
P 0 Box 1063, lkeja 
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Cliff I. Uhunm"'ahaho 
General Technical nanaaer 

(A Div. of UAC of Niaeria Ltd) 

628. A J Se"'ard . 
Billinas"'ay, Oreaun 
Industrial Estate 
P 0 Box 1063, I~eja 

Dr Abdulrahaan Audu 
Quality Assurance nanaaer 

(A Div. of UAC of Niaeria Ltd) 

63. S C Johnson Uax 
13/lt Abimbola Street, 
Isolo lndustria Estate 
P.n.B. 21279 
ikeja, Niaeria. 

nr Chuk\Juji Chizea 
Operations ftanaaer 

64. PZ Industries Dr Alde~son 
To"'n Plannina Uay, Techni~al Director 
llupeju, Laaos 

65. Gonaoni Company Ltd nr n A Ghosn 
89A, Sharada Ind. Estate ftanaaina Director 
Phase Ill, 
P 0 Box 6335 
Bompai Kano, Niaeria. 

66. U J Bush 6 Co. 
(NiaeC"ia) Ltd 
168-169-170 Mission 
Road Bompai 
P 0 Box 350 
Kano, Kano State 
Niger-la. 

t1. First Lady Ltd 
17 Dantata Road 
P 0 Box 934 
Kano, Niaeria. 

xiii.f.QAn MANUFACTURERS 

68. Vitafoam Niaeria Plc 
Oba Akran Avenue 
Private nail Baa 
21092 lkeja. 

69. noukarim netal\Jood 
Factory Li:d 
Plot n, A"'oaika Avenue 
P.O. Box 160 
Ikeja, Niaeria. 

Dy nanaaina DiC"ector 

nr Al"'an A Naif 
nana~ina DiC"ector 

nr Bolarinde 
nanaaina DiC"ector 
Mr I C Achonu 
Operations Director 

Mr Talal S Uehbe 
General nanaaer 



70. Eleaanza Industries Ltd 
Plot 33. Secretariat Rd 
Oreaun, Ikeja. Laaos. 
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ftr Tunde Akoya 
Production Director 

xiv. ASSOCIATIONS ~ GOVERNftENT AGENCIES 

71. 

72. 

73. 

7 4 • 

75. 

nanufacturers• 
Association of Niaeria 
37, ftarina (Unity Rou~e) 
4th Floor 
P.O. Sox 3835 
Laaos. 

Association of F~am 
Producel:"s 
C/o Vita Foam, Laaos 

Domestic Insecticides 
and Aerosol nanuf ac
turers Gl:"oup 
C/o Chemicals 
38/39 ftarina 
Laaos. 

nanaae[" 
n B 2052 

Federal Environment 
Protection Aaency 
Federal Secretariat 
Phase II. lat Floor. 
Ikoyi, P MB 12620 
Laaos. Niaeria. 

Federal Environment 
Protection Aaency 
Federal Secretariat 
Phase II, 1st Floor, 
Ikoyi, P n B 12620 
Laaos, Niaeria. 

71. United Nations 
Development Proaramme 
11, Oyinkan Abayomi 
Dr~ve, Ikoyi, Laaos 
Niaeria. 

77. Federal Office of 
Statistics 
36/38, Soard Street 
Laaoa. 

ftl:" Uzor E. Okeke 
Ddirector (Econ.) 

ftr Bolarinde 
Chairman 

nr C E Chizea 
Head of Group 
Secretariat 

Dr E.O.A. Aina 
Director/Chief Executive 

rts Anne Ene-Ita 
Dy General Manager 
Plannina & Evaluation 
Department 

Mr nai~ada n Omar 
Asst General nanaaer 
Plannina & Evaluation 
Department 

Mr Fela Deh 
Envir~nment Desk 

Statistics Desk 
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I. COfUTATHIC FIJI REClllll6lfli IEIAfl) IN t99t 

W1PRES!D FAILLllE : l..EAKA<i: f : 

r ~---------
~Cllll IPIN..- :crc 1111 IF :1 IF leTY PER:mr11.1111 IF :t IF :aTY PEJ1:TOT11.:11F :111 IF:tTY PE1:TOT11.:mr11.1 

:ATillf :1&11 fc.&S :Pll\l.-:OOT :aTY :e&s :fOt.l-:1.fUT :ITY :POAL-:e&s:ooT :aTY : r 
:c·rm1 : :UIJSI :ATillf l<Kt'' :um :crm1 :ATIIJC :Ultd :nm :ATllJC :c&l:<IC•'' :<NTI :<NTI : 

-:--------:--:--r--1--·--:--:-- --·--:--:--r-- ---·--1--
:!D£STIC llEFll<DATlllC 
:11111 l&P FREEZIRS 

: t646000:CFC-t2: 100000' 6 0.30 llO.O '15000 4.5 0.30 '22.5 : 0 0 0 0 :52.5 
:CFC-111 

I 
:CIJIEJIC!IL 11111 : HOO : CfC-t2: f20 9 a.5 t.t ~ 5 t2.I t.O : tOO 'HOO 0.15 t.2 3.3 
:DIUilllll. IEFIICDATillf :crc-m 

:cmocill. AIRCIJIJITUIWCi: t3 :Cfc-t2: 0 0 0 0 0 0 0 0 : 100 tZ .660 ff 7.3 7.3 
llmnRIAKA OIIUERSI I t7 :CfC-ttl 0 0 0 0 0 0 0 0 : too ta • 260 4.7 4.7 . 
lflllll£ AIICIJll ITIOOfli :naooo :ac-12: 7300 2.0 .t4.6 109200. t5 2.0 .21u: too .121.0: o. t5 I 109 .2 342.2 0 

:laulSI r :crc-m I 
z:-- -----=== ::s 

t ~.111titJ of relrioer•nt per unit ltr recllir9in9 includts tht requirrmtnt far llu1hin9 & lr•k dttectian ltlllert '''' •P•ilicibltl 
ii •111 • l•ctar l1r w•1t•9r 
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is recoYer•ble tbreu9b inlluilt 111t111. 
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PROFILES OF ftAJOR INDIVIDUAL ENTERPRISES ENGAGED 
IftPORTING/ASSEMBLING/PRODUCING AIRCONDITIONING 

AND REFRIGERATION EQUIPMENT IN NIGERIA 

1. NAnE & ADDRESS : 
ASSOCIATED ELECTRONIC PRODUCTS (NIG.) LTD. Kn. 16, IKORODU 
ROAD. OJOTA. P.O. BOX 1921. LAGOS. NIGERIA 

TYPE OF ENTERPRISE : 
Assembler of Refriaer~tors and De~p Fre~zers and othe~ 
Household and Electrical Products. 

CONTACT PERSON : 
ftr Jide Soabesan. ftDA Factory/Service ftanaaer 

ACTIVITY : 
Refriaerators and Deep Freezers : Assembly of refriaerato~s 
and deep freezers forms a small part of the activity of this 
oraanisation. Total installed capacity and production in 
1991 uas 40,000 and 4,000 nos respe~tively. The company is a 
subsidiary of PHILIPS (nou UHIRLPOOL). The company has 4 
service centres outside Laaos. 

CFC UTILISATION: 
Sub-sector 

- Reft"i&et"atot"s 
and Deep Freezers 

" estimate 

GENERAL : 

!!!!..!..!. Consumption 
Not"m 

CFC-11 CFC-12 

0.8 0.2 

Utilisation i!1!.l 
1991 

CFC-11 CFC-12 

New 4 
Recharaina 

1. 0 
1.0• 

The company has a technoloay arranaement with UHIRLPOOL and 
uould. therefore. shift to refriaerators based on substitutes 
as per directions of UHIRLPOOL. 

2. NAME & ADDRESS : 
ALUMINIUM MANUFACTURING COMPANY OF NIGERIA PLC (ALUMACO) 
32. CREEK ROAD, P.O. BOX 60, APAPA. LAGOS 

TYPE OF ENTERPRISE : 
Manufacturer of Aluminium Products includina Cold Rooms and 
Refriaerated Vehicles (Trucks/Vans/Trailers). 

CONTACT PERSONS 
DIPL.-ING AMOS OLU.ADU, Production Manaaer, Vehicles & 
Coldroom Dept 
Mr B Tan. Re!riaeration Enaineerina Hanaaer 
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ACTIVITY : 
Cold Rooms ~ Refriaerated Vehicles : This company is the 
laraest installer/ fabricator of these equipment in Ni~eria. 

The compressors and other parts of the refriaeration 
equipment ar~ imported while the body of the cold room is 
fabricated indiaenously. The company startetl operations in 
1975 and till date the company has over 120 installations of 
cold rooms and nearly 38~ installations of refriaerated 
vehicles respectively. The company has its fabrication shop 
and service facility near Laaos. It has two sales outlets 
outside Laaos in Kaduna and Enuau. Current sales volume are 
at a very lo~ level due to depressed 1emand : 6 cold rooms 
and 11 refriaerated vehicles in 1991. 

CFC UTILISATION: 
Sub-sector Unit Consumption 

flworm 
Utilisation i!ITl. 

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

- Commercial and 333 
Industrial Refri
aeration (Co_d 
stores and refria
erated vehicles) 

GENERAL : 

6-18 Ne~ 2.5 
Recharaina 

0.1 
2.0 

The company 
fabrication, 

has a staff strenath of 18 personnel 
sales and service of refrigeration equipment. 

3. NAnE & ADDRESS : 
BEAM (A Division of UAC), PLOT 6, AKINYEMI CRESCENT, 
MATORI INDUSTRIAL SCHEME, MATORI, MUSHIN, LAGOS 

TYPE OF ENTERPRISE : 

in 

Importer and Assembler of Commercial Refriaeration and Air
conditionina Equ~pment. 

CONTACT PERSON : 
Enar Adebayo-Ise B.B., Coolina Service nanaaer 

ACTIVITY : 
~ Stores : The company started installation of cold rooms 
in 1970 based on imported PRESTCOLD refriaeratio~ units. 
Bulk of the installations were carried out durina the period 
1970-75. The company discontinued sales of cold rooms after 
1982 due to depressed demand. The company has carried out 
nearly 200 installations durina 1970-82. The company 
specialised in small cold rooms of upto 10 TR capacity. The 
company has no sales and service network outside Laaos. 



CFC UTILISATION: 
Sub-sector Unit Consumption 

Norm (Kss) 
CFC-11 CFC-12 

Commercial Refri- N.A 3-6 
aeration (Cold 
Rooms) 

for units under service aareement 

GENERAL : 

APPENDIX - 2. 3 (Contd) 

Utilisation (Kss) 
1991 

New 
Recharaina 

CFC-11 CFC-12 

Nil Nil 
0.8* 

The company has a total technical staff strenath of 
personnel for all its activities which are 
concentrated mainly in commercial air-conditioning. 

over 200 
presently 

4. NAME & ADDRESS : 
DEBO INDUSTRIES LTD, PLOT C, BLOCK H OSHODI IND. SCHEME, 
PMB 1214, OSHODI, LAGOS. 

TYPE OF ENTERPRISE : 
Manufacturer of Refriaerator, Deep Freezers, Domestic and 
Multi-Split Airconditioners. 

CONTACT PERSONS : 
Mr A Adebowale, Deputy General Manaaer 
Mr I.E.A. Pardewala, factotory Manaaer 

ACTIVITY : 
Retriserators & Deep Freezers : The company is the second 
laraest manuf act11r er of these equipment ia N iaer ia. Total 
installed capacity and production in 1991 was 85,000 nos and 
17,000 nos respectively. Market share in 1991 was 20~. The 
company has a technoloay tie-up with Industrie Zanussi of 
Italy. The company has a nationwide sales and service 
network. 

Domestic 
produced 
split ACs 

Air Conditioners ~Multi Split ACs. 
approximately 10,000 domestic ACs 
in 1991. 

The company 
and 800 multi 

CFC UTILISATION: 
Sub-sector 

- Domestic Refri
aeration a. Deep 
Freezers 

• estimate 

Unit Consumption 
Norm 

CFC-11 CFC-12 

0.66 0.15 

Utilisation (l1Tl 
1991 

CFC-11 CFC-12 

Ne"' 12.4 
Recharaina 

2.7 
J.o• 
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GENERAL : 
The manpower of the company comprises of 20 Hanaaers and 241 
other employees (includina s~pervisors and workers). The 
company is a part oi Adebowale Group of Companies in Nigeria. 
The company is plannina· to set up a new component 
manufacturina facility. 

5. NAHE & ADDRESS : 
GENERAL APPLIANCES COHPANY LTD (GALCO), Knz. OTTA IDIROKO 
ROAD, SANGO OTTA OGUN STATE, NIGERIA 

TYPE OF ENTERPRISE : 
Assemblers of Electrical Domestic Appliances 

CONTACT PERSON 
Chief Faabeni, Production nanaae~ 

ACTIVITY : 
Refrigerators & Deep Freezers : The company is a small 
assembler. The 1991 production volume was 2000 nos. 

CFC UTILISATION: 
Sub-sector !!.!ll!. Consumption 

~ 
CFC-11 CFC-12 

- Refriaerators 0.5 0.12 
and Deep Freezers 

Utilisation QITl 
1991 

CFC-11 CFC-12 

Ne\J 1.2 
Rechar-ains 

0.3 
Neg 

GENERAL : 
The company has been in oper-ation for- ten year-a. 
volumes have declined since 1988. The company has 

Pt"oduction 
a total 

staff strenath of 250. 

6. NAME & ADDRESS 
KAYCEE REFRIGERATION INDUSTRIES, 66,TRANS AMADI INDUSTRIAL 
LAYOUT, PORT HARCOURT, NIGERIA 

TYPE OF ENTERPRISE : 
Assemblers of Domestic Refriaerators and Deep Freezet"s 

CONTACT PERSON : 
Hr R Sinah, Factory Hanaaer 

ACTIVITY : 
Domestic Refriserators ~ Deep Freezers : The company is a 
small assembler with a total production volume of 3000 units 
in 1991. It has a technical tie-up with Herloni Projecha of 
Italy. The company has a service wprlshop only in Port 

Harcourt. 



CFC UTILISATION: 
Sub-sector 

- Refrigerators & 
Deep Freezers 

* estimate 

GENERAL : 

Unit Consumption 
Norm 

CFC-11 
0.4 

CFC-12 
0.1 

APPENDIX ::. 2. 3 (Contd) 

Utilisation !11!.l 

New 
Recharaina 

CFC-11 
1.5 

CFC-12 
0.4 
0.1* 

The company is relatively new (4-5 years old) with a limited 
distribution network coverina only 4 major cities in South & 
East of the country. 

1. NAnE & ADDRESS : 
HANDILAS ENTERPRISES LTD, 35, SIMPSON STREET, LAGOS 
(Representatives of CARRIER CORPORATION, USA) 

TYPE OF ENTERPRISE : 
Import and Installation of 
Chi 11 ers 

Commercial Airconditioning 

CONTACT PERSO!JS 
Hr E U Olotrian, nanaaer - Sales 
Hr A Lamidi, Service Enaineer 

ACTIVITY : 
Refrigerators & Deep Freezers The com~any is a 
representative of CARRIER CORPORATION (USA) in Nigeria for 
their airconditlonins chillers. The installation of chillers 
was started by the company since 1955. Installation of 
Centrifugal Chillers was mainly during the period 1960-1980. 
There have been no installations okf Centrifuaal chillers 
after 1980. The company carried out installation of 25 such 
chillers durins this period. Since 1980, the co~pany is only 
installins reciprocatins chillers. The company does not have 
a sales and service network outaide Lasos for this activity. 

CFC UTILISATION: 
Sub-sector 

-.Centrifueal 
Chillers 

GENERAL 

Unit Consumption 
Norm (Kss) 

CFC-11 CFC-12 

400-600 1200-1700 

Utilisation (Kss) 
1991 

CFC-11 CFC-12 

New 
Recharaina 6 8 

The company does not expect any new installation of 
centrifusal chillers in the future. Since this trend is 
towards rep~ocessina chillers based on HCFC-22. The company 
has a sales & service staff o! 100 personnel. 
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8. NAftE & ADDRESS : 
NIGERIAN SEUING nACHINE ftANUFACTURING CO. LTD. 
(An Associate of SINGER), SINGER INDUSTRIAL ROAD, KM 40, 
LAGOS-ABEOKUTA EXPRESSD ROAD, SANGO OTTA, OGUN STATE, NIGERIA 

TYPE OF ENTERPRISE : 
nanufacturer of Domestic Appliances/Refri&erators, 

Airconditioners, etc. 

CONTACT PERSONS : 
ftr Onyendi A. Nwaauri, Factory Enain9er 

ACTIVITY : 
Ref~iserators ~ Deep Freezers : The company has discontinued 
assembly of refriaerators since 1989. It has an installed 
capacity of 60,000 nos and its ~roduction in 1988 was 30,000 
nos. ftajority of the refriaecators manufactured by it were 
180 ltrs units with a unit consumption norm of CFC-12 of 90 

ams. 

CFC UTILISATION 
No consum~tion of CFCs in '91 as operations were at a 
standstill. 

GENERAL : 
The company is an affiliate of Sin~er Sewin£ Machine Company. 
It plan3 to restart assembly of refri~erators as and when 
there is a revival in deamnd. Most of its existine 
refriaerators are serviced by private a~encies. 

9. NAME & ADDRESS : 
PEUGEOT A~TOMOBILE NIGERIA LTD, KAKURI I~DUSTRIAL ESTATE, 
Pl1B 2266, J<ADUNA 

TYPE OF ENTERPRISE 
Assembly of Peuaeot Cars 

CONTACT PERSONS 
Mrs 0 E Bello, Head of Quality Lab. & Environmental Control 
Unit 

ACTIVITY is enaaaed in the 
504 (SU) Peuaeot 
was 12,714 nos of 

Refriaerators ~ Deep Freezers : The company 
assembly of 504 (saloon), 505 (saloon) and 
Nodele in Niaeria. Its production in 1991 
which 83% were AC Cars. The comp~ny has twenty accredited 
distributors in the country with complete service facilities. 
The company is an associate of AUTOHOBILE PEUGEOT of FRANCE. 
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CFC UTILISATION: 
Sub-sector Unit Consumption 

Norm (K&s) 
Utilisation (K&s) 

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

- Refriaerators 1 New 
Recharaina 

1.2 

* 
and Deep Freezers - * 

servicina done by distributors only 

GENERAL : 
The company plans to switch over to substitute refriaerant 
based Car ACs as soon as the advice for the same is provided 
by its principal in France. 

10. NAftE & ADDRESS : 
THERftOCOOL ENGINEERING CO. PLC, PLANNING OFFICE UAY, ILUPEJU 
INDUSTRIAL ESTATE P.n.B 21132, IKEJA, ·LAGOS 

TYPE OF ENTERPRISE : 
ftanufacturers of Refriaerators, Deep Freezers and Domestic 
Air-conditioners 

CONTACT PERSON : 
nr R n Raja, Technical nanaaer 

ACTIVITY : 
Refriaerators ~ Deep Freezers : The lara~st manufacturer of 
refriaerators and deep freezers in Nigeria. Total installed 
capacity and production of these equipment in 1991 was 
2,50,000 nos and 32,000 nos respectively representina 
approximately 42~ and 38~ of total industry capacity and 
production respectively. The company has a nationwide sales 
and service netwnrk coverina 18 cities/towns. Paterson 
Zochonis PLC of UK has a 60% shareholdina in the company. 

Domestic Airconditioners : The company is one of 
manufacturers of domestic airconditioners. Its 
of domestic airconditioners was 6000 nos in 1991. 

the major 
production 

CFC UTILISATION: 
Sub-sector 

- Domestic Refri
aerat ion & Deep 
Freezers 

Unit Consumption 
~ !!.sJ. 

CFC-11 CFC-12 

0.57 0.17 

Utilisation ~ 
ll!.! 

CFC-11 CFC-12 

New 20 
Recharaina 

7.0 
8.0• 

.,, estimate since firm fiaures were not available 

GENERAL : 
The manpower available with the company compreaea of 37 
Hanaaers and 70 Sales & Service Personnel. 
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nETHODOLOGY FOR PROJECTING DEnAND OF AIR 
CONDITIONING ~ REFRIGERATION EQUIPnENT"° 

I. For the purpose of projectina demand. the airconditionlna 
and refriaeration equipment have been classified into two 
broad cateaorles. defined as follows ; 

Consumer Products : Those contr~lled by consumer 
driven aarkets. In case of products under the study. 
these would be include a domestic refriaerators & 
deep freezars and car-airconditioners. 

Industrial Products : Those controlled by arowth in 
end use industries/sectors; these would include 

* Coamorcial & industrial refriaeration (cold 
rooms. refriaerated trucks. industrial chillers 
etc) 

* Commercial airconditionina (chillers) 

CONSUnER PRODUCTS 

The type of consumer products beina considered by us can 
be classified more specifically as ftconsumer durables" 
since these products hav4 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 which influences demand. The demand 
for household a~ods of a durable nature can often be 
predicted by adoptina a a-shape penetration curve. as 
shown below 

% of house- 100 -
holds penetra-
ted (population 90 -
of products 
under consi- 80 -
deration/no.of 
households 70 -
in taraet 
market seament) GO -

50 

40 -

30 -

20 -

10 -

0 -

< 

r< > 
Period 

Period of 
of in- Growth 
troduc-
ti on 

< 
> Period 

of Sa-. 
tura-
ti on 

> 

<-> 
Period 
ol na
tur i ty 

Time (number of year•) 
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The likely penetration in the future has been modelled by 
us usin5 the S-shap@d curve on the basis of two forecasts 
of arowth - hi&h and low. The methods considered by us to 
forecast arovth were 

nultiple re5ression 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 
factors (independent variables) with past trend 
in demand of products under consideration 
(dependent variable) 

projection of futu~e values for independent 
variable(s) and. consequently for, dependent 
variable viz demand of products under 
consideration. 

The desired data on independent variables (such as 
class wis~ r~al pP.r capita income) was not available 
separately for each country. Also, the past trend in 
demand of dependent variabl~ (viz product under 
consideration) was availabl~ only for a limited 
numb~r of years. Ther~fore, no meanin~ful 

8tatistical rearession analysis could be obtain~d for 
any country. 

Judaements based on estimates ~iven by manufacturers, 
industry experts and industry associations in 
respective countries. These estimates aiven by 
manufacturers. industry experts and associations were 
based on the experience/jud5ement of these aaencies/ 
individuals reaardina : 

* factors incluencina demand and 
aovernina £rowth 

supply constraints operatin& in 
such as hi&h cost of imported 
infrastructure constrai~ts. 

e.xpectations 

the industry 
components and 

In the absence of statistical analysis of past 
these estimates were used for estimatin& 
demand for each country. 

data, 
future 
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Forecast of demand arrived at from jud&ement 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 us~d to aenerate 
alternative penetration curves. The curve which had a 
reasonable continuity with past trends. as well as 
was in line with &eneral expectation of experts. was 
selected to make the fin•l forecast on projected 
demand. The representative curve for Ni&eria is 
enclosed as Appendix 2.4 (A). This curve shows 
deviations from the ·s• curve model due to the fact 
that normative estimates of &rowth have been taken. 
This curve is used only as a counter-check. 

INDUSTRIAL PRODUCTS 

The &rowth of these 
growth of end use 
products are beina 
following factors : 

products can normally b~ linked to the 
industries/sectors in which these 

used after takina into account the 

Relative penetration/share of usa&e of product in 
different end-use industries/sectors. 

Presence/absence of any "substitution effects" 
impact on demand due to substitution 
alternative products. 

viz 
by/of 

The level of data available on end-use distribution was 
not sufficient in any of th~ project countries to do a 
detailed end-use wise analysis of future demand. 
Therefor~. estimaticn of future demand. has be~n based 
lar~ely on discussions with manufacturers and industry 
experts. also by takin& into account qualitatively the 
likely impact of above mentioned factors. 

II. Basis used fo~ 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/associations 
and/or Government bodies. Hiaher rates are mainly 
indicated by industry. Keepina in view that industry 
estimates are normally hiaher than practically and 
economically achievable. the lower arowth rates h~ve 
been taken as half of hiaher rates. 
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The Phase out (of CFC based equipment) 
inaicated as a proportion c; aae) of demand 
expected to be replaced by equipment based 
substitutes for thd respective years. 

has been 
which is 

on CFC 

4. The population of the equipment has been estimated 
for 

a) Total population comprisina of equipment based 
on both CFCs as well as substitutes. 

b) Population of only CFC based equipment 

5. The population estimates have been carried at on the 
basis of aae of the industry and life of expectancy 
of the equipment, and after adjustinK for number of 
equipment expected to be scrapped. 

6. The demand for CFCs has been cateaorised as follows : 

a) 

b) 

Refriaerant 

FoClmin~ 
Aaency 

i) New Demand for oriainal 
~quipaent manufactured/ 
assembled/imported. 

ii) Recharaina demand for the 
arisina from servicina of the 
existina population 

New Demand for ori~inal ~quipment 
manufactured/imported 

7. The r<ltio of new CFC demand to equipment demand (CFC 
based) in 1991 has been used for computation of new 
CFC demand for future years. 

f.L 

9. 

Similarly, the ratio 
equipment population 
used for computation 
future years. 

of recharaina CFC 
(CFC based) in 1?91 
of recharaina CFC 

demand to 
has been 

demand in 

The computation of recoverable 
refriaerant CFCs comprises of -

quantities of 

a) Recovery durina 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 aiven in Chapter - V. 

b) Recovery from CFC based equipment which is 
scrapped each year. 
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PROJECTED IEWI> IF CFCs IN AllCOIHTllllJlli APPENDIX - ,.s 
& IEJllfBATilll !Emt II llfEIIA 

1991 199'J 1995 1996 1997 1999 2005 2007 2010 

A. ms'TIC EII:DATIJIS 

- l&P FIWEllS 

t. Ttt.l .__. f'OOOJ Hip 115 t39 t6I t&5 204 247 380 43S 533 
u. 115 t27 140 147 154 170 221 251 291 

2. Gr•l" r1lt If tlNIM (IJ"' Hi .. tO tO tO tO 10 7 7 7 
u. 5 5 5 5 5 5 5 5 

3. Pt,.l•li• tf E•i111t1l f'OOOJ Hit' 1646 1649 1805 1151 1194 zm4 "RA7 3600 4061 
u. 1646 16.11 1739 1753 1739 1741 Z271 z:m mT 

4. PMst-11l tf CFC-12 tflillltll m 0 0 20 60 100 100 100 100 100 
5 • ._..,If CR:-12 e .. i ... U"OOOJHip 1t5 139 135 74 0 0 0 0 0 

u. tt5 127 112 59 0 0 0 0 0 
6. ,.,. •• u .. " CR:-12 Hip 1646 1649 1112 1713 1545 1215 542 351 52 

,.sipMtl ('OOOJ u. 1646 16.11 1711 16.17 1469 1139 4&4 301 41 
1. •·•' itf4 ~i,..t 1·0001 a Hip Z94 247 103 100 95 110 135 0 0 

u. 294 247 103 100 95 110 112 0 0 

1. Recllldilillf4 '••'· '~" ~kJt 1 35 60 70 70 70 70 70 70 70 
9. lec:l8dililllt4 tfliPltll f'OOOJ Hit' 103 141 72 70 67 77 94 0 0 

u. 103 141 72 70 67 77 71 0 0 
to. Scrq % 65 40 30 30 30 30 30 30 30 
11 • ._.., scr.,,,. ('OCJOJ Hi9b 194 117 15 133 168 149 117 19 94 

Low 194 117 15 133 168 149 m 15 71 
12. llluM for crc-12 um -......... Hi9• 25.3 30.6 29.6 16.3 0.0 o.o 0.0 o.o o.o 

u. 25.3 27.9 24.6 12.9 0.0 o.o o.o o.o 0.0 
- Reci..r9iag ~ Hi9b 52.5 52.6 56.5 54.6 49.3 38.7 17.3 11.2 1.7 

ln 52.5 52.0 54.6 52.Z 46.I 36.3 15.4 9.6 1.3 
- Tt~l DtMncl Higll 77.1 13.2 16.1 70.9 49.3 38.7 17.3 11.2 1.7 

I.ft 77.1 79.9 79.Z 65.1 46.1 36.3 15.4 9.6 1.3 

13. llNiad '" crc-11 um 
- lllw ..... Higll 60.5 73.2 70.9 39.0 0.0 0.0 0.0 o.o o.o 

llw 60.5 66.7 58.1 30.9 0.0 o.o o.o o.o o.o 
- leci..r9i119 Deeilld Higb o.o o.o o.o o.o 0.0 o.o o.o o.o o.o 

u. o.o o.o o.o o.o o.o o.o 0.0 0.0 0.0 
- Tt~l DtMncl Higb 60.5 73.2 70.9 39.0 o.o o.o o.o o.o o.o 

u. 60.5 66.7 58.1 30.9 0.0 o.o o.o o.o o.o 
14. Tt~l CfC ltteilld (NJJ Higll 131.3 156.4 157.0 109.9 49.3 31.7 11.3 11.2 1.7 

u. 131.3 146.6 131.0 96.0 46.1 36.3 15.4 9.6 1.3 
15 •• ,, ... , ... t luatlilJ (NJ) + Hip 35.0 35.0 37.7 36.4 32.9 25.1 tt.5 7.5 1. 1 

fCfC-121 u. 35.0 34.7 36.4 34.1 31.Z 24.2 10.3 6.4 0.9 
16. crc-12 "'"",.It Ir• f Hit• 5.0 4.5 2.7 3.4 4,0 3.1 3.6 1.5 1.6 

scr•,,.. rtfri9tr1l1rs (NJ) lM 5.0 4.5 2.7 3.• 4.0 3.1 3.2 1.4 1.3 
17. ''"I CfC-12 rtCIYtr .. lt (NJ) Higll 40.0 39.6 40.3 39.9 36.1 29.7 15. 1 9.0 2.7 

lM 40.0 39.2 39.0 31.2 35.2 2.1.1 13.5 7.1 2.2 

.,"' 
"' T.tn • 1't Ntis ti illdltlrJ nli11l11 
a ... .,, ti ,..i,.,.t •l , .. 11111 11 llltir iaili•I lift 1 laili•l lilt tf tflip1111l i.t11 •• 10 "''' 

• ,,.,.,~i11 tf nclMilillH ... i,.,.t '"14 wet '' ,.,.1.u11, lift 1f rtclMiU..,. tfli,.,.t i.tn H 5 "'"· 

• Al ,., T,.lt 4.3 f tr 1991 • "''"""'" lt rtdlrtitt fer f1hrt "'"· 
f ltClftrf frM tcrl,,.. t•ifltll a t0'1 tf lt"l i1ili1I cMrff et11llilH ii tcripfH •ip11t1l plll rtctMilitlH ,.1,...,, (HfZ: I t If 4) 



APPENDIX - 2. 5 (Contd •. ) 

1991 199'3 19'15 1996 fR1 1999 2005 'lflJ7 2D10 

8. aJIBCUL • 
DlllS1llf(. llEfllfDATllM 

t. Ttlil .__. (Nff) "' 23 21 34 '11 41 47 '3 70 ao 
z. &rwn a.te m 
3. Pt,.l•li• fer ,..i,..t 1400 1453 1517 1504 1495 1417 1523 1559 1639 
4. 9'ist-t11l tf CFC-12 NIM •ip. m 0 0 20 60 100 1CIO 1CIO tCIO 100 
5. 111811tr tf CFC-12 •ifMll Ults) 23 21 27 15 0 0 0 0 0 
6. Pt,.l•li• ti CFC-12 ,.ai,_.t 1400 1453 1511 1475 1425 1325 1025 era 715 
7 • ...,, 1f CFC-12 •ifM•l scr.,,,. a 50 50 50 50 50 50 
I ..... ltr CFC-12 c"n _ ... ..., 0.2 0.2 0.2 0.1 0.0 o.o o.o o.o o.o 

- RedutiBt Dl9iM 3.3 3.4 3.6 3.5 3.4 3. 1 2.4 2.2 u 
- Ttlil DeeiM 3.5 3.7 3.1 3.6 3.4 3.1 2.4 2.2 1.1 

9 • ..._. fer CFC-tt um _ ... .._. 6.5 7.9 7.6 4.2 0.0 o.o o.o 0.0 o.o 
- RedutiBt DaHll 0.0 o.o 0.0 0.0 o.o o.o o.o o.o o.o 
-Tetil ~ 6.5 7.9 7.6 4.2 0.0 o.o o.o 0.0 o.o 

to. Ttlil CFC Dl9-' <"n to.O 11.5 11.4 7.1 3.4 3. 1 2.4 2.2 t.a 
11. RtctYfr••le aw.lily c"n I 

(CfC-12) 
- Fr .. Reci..r9in9 1.5 1.6 1.6 f.6 1.5 1.4 t.1 1.0 o.a 
- Fr .. Scr•ppe4 Eqiaipmenl o.o o.o o.o o.o 0.0 o.o o.o 0.0 o.o 
- Tot.I RtCOYtr•blt 1.5 t.6 1.6 f.6 1.6 1.5 t.1 1.0 0.9 

"' Grawlb r•lt of 4nud for ,.,i,.enl tarn .s 101 for 1991-1998 £d 51 for f999-20t0 on lite usis of industry nliutes: 
a Uails scr•ppN 1l lbt r•lt ti 50 per p•r fr• 1996 ,...rds 01 lite usis tf lih of 25 p•rs 
I l1cllldin9 fOI of iaili•l tot.I ti..191 of CFC-12 recoYtr .. lt froe scr•,,ed "'ifMll 

C. aJIOCIM. AIRClllUTUIWl'i 
UN.Y CENTRIRKA CHJU.ERS) 

f. Ttlil •telld 11 c111lrilugil cbilltrs 0 0 0 0 0 0 0 0 0 
2. Popal•lion ti c11lrifu .. l "illrrs J) J) 30 'ZT 24 ta 0 0 0 
3. lllaber of Cllilitrs scr•ppecl ~ 3 3 3 
4. De9llld 1., crc-12 um 

- .... Dtuld o.o o.o o.o 0.0 o.o 0.0 o.o 0.0 o.o 
- Rtc,..r9in9 Dtl.lnd 7.3 7.3 7.3 6.6 5.a 4.4 o.o o.o o.o 
- Tot.I DtMnd 7.3 7.3 1.3 6.6 5.1 4.4 o.o o.o o.o 

5. Deund for crc-11 um 
- .... DtUlld 0.0 o.o o.o 0.0 o.o o.o o.o o.o o.o 
- R1c,..rtin9 Dlelnd 4.7 4.7 4.7 4.2 3.1 2.a o.o o.o o.o 
- Tot.I DIUlld 4.7 4.7 4.7 4.2 3.3 2.1 o.o o.o o.o 

6. Tot.I CFC Dt..a '"n 12.0 12.0 12.0 fO.I 9.6 7.2 o.o 0.0 o.o 
7. R1c1v1r1bl1 ~lily a 

- CFC-12 o.o o.o G.O t. f t.1 t. f o.o o.o o.o 
- CFC-tf o.o o.o o.o o.a 0.1 o.a o.o o.o o.o 

... U.ih 1er.,,..i 1l Ut 11l1 11 3 ptr ;~11 Ir• 1996 OMM1d1 oa lbl bi1i1 11 lilt Hptct.cy ti :D JHI (f CFC-12 • 
2 CFC-tt 1118 11il1 110 Jiii) 

a Olly 11&11ul """'' lifllH ...... , .. Nlil ., rtlrittr•l llCOYtrDll lroe """" ••ill a IOl ., lttil ,..,., 
CHUitH ii lM 1JSl19. 

CMl'i I 2 CJ 4) 



APPmorx - 2, 5 Cec-ntd • 

t99t t993 1995 t996 t997 t999 2005 '2007 20t0 

D. 11811£ AIRalelTUMRS <CM ACs) 

t. Tit.I 4MIM 11 c•n ('OOCU Hip 40 41 5a 64 71 16 152 ta3 244 
LR 44 "' -~ 54 59 79 17 101 .II 

2. 6r•lh r•lt ti 4NU4 (%>' Hi9'1 tO tO tO tO 10 10 10 10 

llw 5 5 5 5 5 5 5 5 

3 ...... '" Cu ACS ( 'OOO)a Hip 34 4t 50 55 60 73 129 156 208 
Lew 34 'II 4t 43 45 50 67 74 16 

4. Plfll•li• fer Cu ACs ( '000) Hip 721 /JI 601 512 568 624 1029 1172 t421 

IM 721 632 581 551 522 537 6U 702 7f1I 
5. PMse-al tf CFC-t2 C.r ACs (%) 0 0 20 60 100 100 100 100 100 
6. fllt 1f CFC-t2 C.r ACs ('000) Hip 34 41 40 22 0 0 0 0 0 

I.aw 34 'II 33 17 0 0 0 0 0 

7. Pt,ul•li• 11 112 C.r ACs ( 'OOO)Hi- 721 /JI 59t 539 465 382 1ao ttl 17 

L• 721 632 573 5t7 442 359 t61 1(2 14 

a. llMer 1f Atfd C.r ACs ( '000)1 Hitil 175 73 66 53 31 z.a 40 0 0 

L• 175 73 66 53 31 28 33 0 0 

9. RecoMilitllff C.r ACs t 30 40 50 60 60 70 ao ao ao 
(~ri Md:) 

10. Rec ... ili11ed C.r ACs ('OOCU Hitfl 53 29 33 32 19 20 32 0 0 

l.ft 53 29 33 32 t9 20 26 0 0 

11. Scr•p 1 ti C.r ACs 70 60 50 40 40 30 20 20 20 
12. No. of CFC-12 C.r ACs ('000) Hi th 129 61 72 74 74 ~ 33 lO 32 

ur.ippe4 u. 129 61 72 74 74 42 31 29 26 

13. De9in4 for CFc-12 um 
- .., ne..nd High 40.5 49.0 47.4 26.1 0.0 0.0 o.o 0.0 0.0 

Low 40.5 44.7 39.4 20.7 0.0 o.o o.o o.o o.o 

- Rtc .. r9in9 Detlilld Hitfl 342.2 299.4 211.a 253.5 218.5 179.5 M.5 55.6 a.2 

Low 342.2 296.9 269.4 242.9 207.9 168.9 75.6 47.a 6.5 

14. Tobi De9ind 1f CFCs OITI Hi9fl 382.7 341.4 325.3 279.6 211.5 179.5 M.5 55.6 a.2 

LIW 382.7 341.5 308.a 263.6 207.9 168.9 75.6 47.a 6.5 

15. Recover•blt Guaa'i'y ("11 S Hi9h 112.7 98.6 91.5 &3.5 72.0 59.1 21.a 18.3 2.7 

<CFC-t2J Low 1t2.7 97.a aa.1 ao.o 68.5 55.6 24.9 15.7 2.1 

16. CFC-12 rtcovtr•blt froe + Hitb Z0.9 10.2 t2.0 t2. 1 tt.3 6.9 6.6 4.0 4.3 

scr•ppH ur ACs UfT) Lew 20.9 10.Z t2.0 12.1 11.3 6.9 6.0 3.a 3.6 

17. Trt.l CFC-12 ncovtriblt ("1) High 133.6 1oa.a 103.5 95.6 &3.3 66.0 34.4 22.3 7.0 

Lew 133.6 1oa.o 100.7 92.1 79.a 62.6 30.9 19.6 5.7 

IGTES : 

' T.ttn 111 'ht lllsis tf industry tsli111lts 
a 851 1f •ll ntw an l.ttn lo bf •ir-coll4ili11t4 
I 1.18btr tf C.r ACs •l lht tnd of inili•l lift. IAili•l lift 1f C.r ACs liktn •s 10 ye•rs 
I 50 1 of •ll •tld un Mdtd but le pepul•lien <•Iler rtv•pin9) with • lift of 5 yeus 
s As ptr l•bh 4.3 for 1991 illld properliondt l• rtcllir9in9 dlMftd fer future yt•n. 
+ 10% of i•Ui•l cllirtt cnl•ined in •ll CFC-12 C.r ACs scr•ppH • 50% Of ur ACs rtcondili1ned. 

uw~ z 3 If 4) 



APPENDIX - 2. 5 (~ntda.) 

1991 1WJ 199S 1996 1997 1999 2005 'l.«J7 Z010 

TDTIL IEWI> RR CFC-12 nm 

1.llewDtuM Hi .. 66.0 79.9 77.3 42.5 o.o 0.0 0.0 o.o 0.0 
lw 66.0 72.a 64.2 33.7 o.o 0.0 o.o 0.0 0.0 

2. Re0ir,i19 Dt.-1 Hi .. 405.3 362.7 345.2 311.2 m.o 225.7 104.2 69.0 U.7 
lw 405.l 359.6 334.a 305.2 264.0 212.7 9'J.4 59.6 9.7 

3. T1t.l CFC-12 DtuM Hi .. 471.3 442.6 422.5 360.7 m.o 225.7 104.2 69.0 11.7 
lw 471.3 432.4 399.0 331.9 264.0 212.7 9'J.4 59.6 9.7 

4. T1t.l Recenrdle Hi .. 175.2 t50.0 145.4 138.2 122.1 91.3 50.6 32.3 10.6 
lw 175.2 141.7 141.4 133.1 117.7 9'J.2 45.5 21.5 a.a 

TDTIL IEWI> RR CFC-11 nm 

1 ... DeeiM Hi9h 67.0 11.1 71.5 43.2 o.o 0.0 o.o 0.0 o.o 
u. . 67.0 74.6 66.4 35.1 o.o o.o 0.0 0.0 0.0 

2. Rechir,i119 DtuM Hitf' 4.7 4.7 4.7 4.2 3.1 2.1 o.o 0.0 0.0 
u. 4.7 4.7 4.7 4.2 3.1 2.a 0.0 o.o 0.0 

3. Tol•l DfMlld Hi th 71.7 15.1 13.2 47.4 3.1 2.1 0.0 0.0 0.0 .... 71.7 79.3 71.t 39.3 3.1 2.1 0.0 0.0 o.o 
4. Tol•l Rec1wtr••le High 0.0 0.0 o.o o.a o.a 0.1 0.0 0.0 0.0 .... o.o 0.0 o.o o.a 0.1 0.1 0.0 0.0 0.0 

(~: 4 (F 41 



..-------------------------------~~-- - -

SCHEMATIC FOR REFRIGERANT 
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SCHEttATIC FOR REFRIGERANT 
RECOVERY ~RECYCLING EQUIPttENT 

APPENDIX :::: 3. Z 

A. SINGLE PASS 

B. 

I 

AIR CONDITIONING 
REFRIGERATION 
SYSTEtt 

SOLENOID VALVE 

RECYCLING 
EQUIPttENT 

HOOK-UP 

.. -J ttOISTURE 
r------.___I_N_D_&_c_A_T_o_R __ ___, 
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CIRCUITRY 
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TANK 
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SYSTEM 
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APPENDIX-3.3 

BROCNURES/TECHNICAL DETAILS OF RECOVERY AND 
RECYCLING EQUIPMENT 

1. Refriaerant Recovery System Inc., USA 

Recovery systEm 
rtodel RC - 1 

Rejuvenator (Recyclin&) 
nodel ST - 1000 
nodal ST - 100 

2. SPX Corpora~ion, USA 

nodal OEM 1380 
nodel OEM 1396 
Model OEM 1397 

3. United Technoloaies Carrier 

Model 19 Q 4 

4. Environmental Products Amalaamated Pty Ltd, Australia 

Skyemite (recovery unit) 
Skyemate (recyclin& unit) 
Hi&h Capacity recovery & recyclin& 

Model EP3HC 
Model EP3HCM 
SKYE 134a 
EP4 
EP4HC 
EPS 

5. Javac Peco, Australia 

nodel Reco - 1 (Recovery Unit) 
Model Reco - 12S (Recovery & Recyclina Unit) 
nodel 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 



J. ~ tver n.e1ease .Kerr1gerant 
In Shop Or Air Again 

The Rejuvenators • Easy • Safe • Cost Effective 

WHY RECOVER R£FR/Cf:R.-\NTS -cFcs-.- S.·1•rral _Yrars ago .\Ir_ Ta_ylor. a parts manufacturrr and ownn- of auto air 
conditioning rrpair facilittrs ;,, thr Stat•· 11/ Fl11rida. rrcog11i:rd thr nrrd to rrcovrr thr largr amount of rrfrigrrant (R-12} bring 
u:srd at his facilitir>- Sinn· that ti111r. it haJ. h1·•·11mr ;,,,·rrasitt.::/.v rvidrnl that thn-r is anothrr nrrd for ruycling rrfrigrra11ts 

a.rid that i:s th.: c-011ti1111itt.t: drJ.lr11•·tim1 11/ 1111r rt1rth ·s u:ur1r layrr. 
Thr O:onr la_vrr, oftr11 ··allrtl " "rrrr1 11r shi•·ld. roughl_v I 0 - JO mi/rs abovr thr rarth ':s :surfacr has brrn crrditrd with 
protrcti11g u:s, thr rarth, from tltr da111t1.i:i11.i: t.:ltra Viulrt Ruys uf thr Su11. 
H'r m1ut act quit-kl_v t11 •t11p t/11· tlntr111·t11m 11f m1r 11:1111r 1hirltl. 11r 1·n1111p_v h_v rrc·ui•rring as ma11y CFC'S a:s pos:siblr. 

Juin with Rrfrigrra11t Rrcoi•rry· Sptr111>. 1".-.. tltr Cumpa11_v with thr trch11ology and rxprrirncr to malrr a diffrrrncr, in hr/ping 
to rlimi11atr this thrrat t11 thr r11tirr u·11rltl. 

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 residential/commercial contrac
tor in mind, the RC-1 will recover the refrigerants thru 
the day and allow you lo process it at your facility 
later. 

Weight. portability. and cost have been a factor long 
overlooked by the machine manufacturers. Here is 
!he system for those 1obs Iha! are 100 small for the 
costly high lech recovery & recycle systems. 

• Prewired and prep1ped al lhe manufacturers 
facility. 

• Easy access to filters for changing 

• Cabinet: Aluminum construction with gauges. 
valves, and controls easily accessable for view· 
ing and operation. 

• Tank: 0.0.T. 48A·260 Tank Rated 47.6 W.C. 
20.3 TW (50 lb.) for safe operation. 

SAVE VALUABLE TIME AND LABOR 
COSTS WHEN RECOVERING REF
RIGERANT FROM SMALLER UNITS 

SPECIFICATIONS: 
Dimensions: T6" High x T2" C~eo-< lo" Wide 

Weight: 40 lbs 

Fur lnlium.Jlion On How Tu Ordrr. C.Jll tuur Luc.JI Dr.1/rr ur C.Jll 
foll·FrN' Numlwr1: Florid.J W.Jli • 1-HllO-HJ-lR·H 

Ou hide· F/11rid.J • I ·HUii· JI;'· 91 ·I! • lut .11 • I BI JI ! J; · I :!6t. 

WARRANTY rHE RC· 1 HAS A 1 YEAR WARRANTY 
Cuniacr your a1srribu!Ot tor lull warranrv 1nlorma11on 
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The Rejuvenator 
Renzoves A11d Cleans Co1ztaminated Refrigerant 
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-- 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 

'WHY RECOVER REFRJC£RA1\'TS ·cFc·r: Sn1wal 7ran ago Mr. Ta7lor, a parts manufacturu and oumrr of auto aii 
conditioning rrpair facilities in thr State of Florida, rccognhrd thr nrrd to ncovw thr largr amount of rrfrigwant (R-12) 6ring 
u:srd at his fadlitirs. Since that timr. it has 6rcomr increasingl7 ntidrnl that thrrr is anothrr nrrd for rrcycling rrfrigrrants 
and that is thr continuing destruction of our rarth "s o:onr layrr. 
Tlar O:onr la7w, often called a scrrrn or shield, roughly JO • JO milrs abovr thr rarth "s surfacr has bun CTrditrd with 
protrcting us, thr rarth. from the dama!:in!: Ultra Violet Rays of thr Sun. 
Wr must act quicltly lo stop the destruction of our o:onr shield, or canopy by rrcovrring as many CFC'S as possiblr. 

Join with Refrigerant Rrcovery Systrms, Inc., thr Company with thr technology and r:icprrimcr to maltr a diffrrmce, in hrlping 
~o rliminalr this threat to the rntirr U!orld. ,J 

INTRODUCTION: 
Refrigerant Recoveiy Systems. Inc. Tampa. Florida. known 
to many as '1lle Company ahead or ils rme· wilh the 
Rt1jUvsnata; a remarkably efficient refrigerant recovety 
machine. Now, 'The Company ahead at everyone else" wilh 

· bcXh lechnology and quality, introduces rne "Rejwenafot. 
• UL Cenified to meer SAE Slandards. 
• Using a parented disrlllarion process. rne Rejuvenaror will 
recover refrigerants at a rate of 3-6 lbs. per minure for the 
ST-1000 and 2-3 lbs. per m1nU1e for the ST-100, depending 
on the amount of liquid available and ltle ambient 
temperature. 
•Pre-wired and pre-piped at the manufacturers facdily. 
• Corrosions resistant copper tubes and fittings; Copper 
tube and aluminum fin condenser. 
• High Pressure Relief Valve. 
• AUIOmatlC Operation. 
•Easy Access 10 filters ror changing. 
•Cabinet: Aluminum construction wllh guages. valVes, and 
controls easily accessable for viewing and operation. 

SAVE VALUABLE TIME AND LABOR 
COST WHEN RECOVERING REFRIG
ERANT FROM LARGER UNITS: 

SAVE ON REFRIGERANT COSTS IN 
YOUR SERVICE CALLS: 

ST-100 drainini: thr con
lami11atrd rrfriKrrant from 

a disoblrrl rrsidnrtial air 
conditio11ing unit. 

SPECIFICATIONS: 
Rrfrigrr;Jntf~ R· 12; R-22; R-500; R-502 

Dimensions: ST- I 000 - 3-J" High x I 8" Wide x I 4" Deep; 

ST- I 00 - 29" H1i;h x I If" Wide x 14" 01..'Cp. 

Weight: ST· I 000 - I 30 lbs. Jpproximare; 

ST -100 - 76 lhs. Jpproxim.:11e. 

Storage Tan": ST· I OUU - 70 lb. refillJble; 

ST- /000 ST· 100 - 70 lb. refillJble. 

Draining thr 
contaminaud 

rrfrig,rant 
from a com

mrrcial air 
co11ditiu,,in1: 

unit. 

.S. PA UNT 14.ft.46.S27 

hN lnfanrution On How To Ordn, C.111 Your Local CHaln or c,11 
Toll·Frtt Numbrn: Florid.1 Wat1 • 1·BOO·S33·114S 

Outsit/, Florid.I. 1·100·317·9'42 •Local. <1131137-r1u 

WA'IRANTY: All R(IUV(NAfORS HAVE A TWO 121 Y(A'I 

WARRANTY. ContKI ~ dit1nbu1at lot lull w•rr•llfV rn#armMIOfl. 

PATENTED IN TH( UNITED STATES ANO 14 fOltflGN COU,.!TRIES 



The Solution: OTC 
The majority cf these CFC's come from the 
refrigerant used in mobile air conditioning units. 
They are released in~~ the atmosphere from 
leaky Ai C's and f ram recharging and service 
operations. 

The United States. along with 48 other 
countries. has taken sieps to limit production 

INTRODUCING ... 

and use of CFC's, including the R-12 type used 
in vehicle air conditioning units. The plan is to 
eventuaily eliminate them completely. 

Like you. we are concerned about the depletion 
of the ozone layer. But we know you can't afford 
to quit servicing air conditioners, either. We think 
w~ can help solve both problems. 

the OTC Refrigerant Recovery and Recycling System! 

We've got two new units to :ielp you in your quest for 
faster. safer. cleaner Freon recovery and recycling. 
lntroducrng the OEM 7 380 and OEM 1396. each with 
features des1gnea to make refrigerant recovery less 
of a chore• 

They can be usea on cars. :ruci<s. tractors. and Rv·s 
(using R-12 retngeran1i. sc your service po1en11al 
isn't limited. The speed ct recovery of both un11s 
means less chance oi tying uo your shop with 
·1eh1c!es 1ust waiting 10 be ser·11cea. 

PLUS. these other features: 

OEM 1380: 

• U.L. approved. 

Sot;1 the OEM1380 and OEM1396 are U.L approved -
~ctuaiiy exceeding ~et U.L. specifications of air. oil. and 
mo.sture content of recycled refrigerant! Each also has: 
a patented heat exchange oil separator with catch bottle 
{oil separation occurs during recovery sequence); 
moisture level monitoring control: compressor cooling 
fan: compressor oil separator; portable cart design for 
easy transport: and contrnuou:; loop recycling. The 
bulit-in safety features - refrigerant tank overflow 
protec:1on. automatic high pressure cut-off switch -
mai<e refrigerant recovery a much safer operation. 

• Ideal tor h1gh-voium~ snaps. Recovers · ·= lb. per min.: 
recycles 2·:2 lb~. per min. Reduces air cono1t1on1ng 
system to a vacuum 

• Compatible with all C:'1arg1ng stations No aoa111on.::i1 
equ1pm~nt needeo 

• Filter pressure mor.11or and high pressure lignt 

• Automatic air purge. 
• Easy-to-use controls with mo1siure indicator. Mul!iOle 

liquid recycling meth00 assures complete purity. 

• Shipped comolete - only assemb:y required is 1nser· 
t1on _at a filter Uses P.asy-to·change cartndge filter 

• Two 30 lb 0 0 T aoaroveo reri:lable tanks 1nc!uaP.o 

• Three "Quick-Seal" C:)~nec::ng hoses. 72" long Can 
be used to uodate your c:.me'"1t equipment. 

• Full housing encloses all working components. 

• Operaung video and manual included. 

• 115 volts A.C. 

• Dimensions: 45" h1gn x ?1" wide x 25" aeep 
Weight: 140 lbs. 

OEM 1380 



OEM 1396 

OEM 1396: 

• U. L. approved. 
• Lower-cost mooel for shops doing fewer A/C 

service jobs. 

• Recovers '/z 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. 

• Manual air purge. with gauge. 
• Easy-to-use controls with moisture indicator. 

Singielmultrple vapor recycling method. 
• Shipped complete. Uses easy-tc-change canister 

type filter. 
• Two30 lb. 0.0.T. approved refillable tanks included. 
• Three -ouick-Sea1· connecting hoses. 72· long. 

Can be used to update your current equipment. 
• Operating video and manual included. 
• 115 volts A.C. 
• Dimensions: 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 av2rlability. And that's practically a guarantee the 
price will go up. Plus. a new Federal tax of $1.37 per pound of Freon has been imposed. 
applying to all existing stock and new purchases. Air conditioners will continue to need 
recharging, and until an alternative for Freon is developed. recycling is the only practical. 
economical answer. 

And what about Return on Investment? The following i5 a sample comparison 
between two different service shops: 

1 Systems serviced per week during i 2 week· A C season 

2 Average amount ol Fri0on (A-12l per system 

3. Amount recovered from sys:ems being serviceo 
(m;lny systems ;irP. tow or re!riger:inl) 

Shop A 

5 

4 lbs. 

10 lb!>. 

10 lbs. 

Shop B 

10 
·-----·--

4 lbs. 

20 lbs. 

20 lbs. 4 Amount of Freon (A· 12) recovered from pressure check charge: ------------ -- . __ ....;;.... _____ -+-------+-----~ 
5. Total refrigerant recovered per week (#3 + #4 = ). 

Cost per lb.: 

Savings per week: 

6. Payback of cost of recycling equipment: 

·estimated m1n1mum season . 

20 lbs. 

$5.00 

$5 x 20 lbs.,. 

$100.00 

2 years 

40 lbs. 

$5.00 

$5 x 40 lbs. ,. 

$200.00 

1 year 

.. ··------------------------------------



oEM-1397 

Portable Recovery 
Station 
rhe rerlect companion to your recovery and recycling 
;ystem. This portable Freon recovery station saves you lhe 
:ost of investing in another rectJVery and recycling unit. It's 
Jerlect for use in the body shop or on field service lrucks. 
111d at salellite service facilities. 

Recovers 1f.z lb. per minute. 
Built-in oil separator. 
One 72 .. hose with "Quick-Sear fitting. 
One, 30 pound reusable 0.0.T. approved refrigerant 
storage tank witn float switch. 
Fully enclosed working co~ponents. cabinet rests on 
four rubber pads. 
115 volts A.C. 

imensions: 1 s· high x 20· wide x 14• deep. Weight 53 lbs. 

OEM-1365 

Charging Station 

To make your shop even more profitable, youll want to add 
this charging station. Tooay's vehicles require a "precise· 
charge. With its computerized controls and solenoids to 
monitor the evacuation and charging processes. you won't 
waste a drop of refrigerant. You can even add refrigerant in 
.2 lb. increments for partial charging, leak cnecking or iop
ping otr. An electrcnic strain gauge scale ensures the 
weight accuracy and easily handles 30 lb. bulk tanks. 

• Manifold gauge set and two, 96 .. color-coded hoses 
with "Quick-Seal" fittings are included. 

• Adapter fittings package. 
• Heater blanket for faster, more complete charging. 
• Refrigerant capacity: 30 lb. bulk tank. 

Dimensions: 42" high x 21• wide x 20· deep. Weight 96 lbs. 

·. THE TIME IS-NOW 
LEGISLATION. ENVIRONMENT. PROFITS 

... 



Product 
Data 

••• ,, •• -_ .. "':IQ\,.••<. 

Cooy,,gnt t990 C.Am11 C.>1p01.11.on 

19QA 
Refrigerant 

___ Management 
System 

50160 Hz 

Cu!iers 190A Aefrigerar:r Manage
ment Sysrem Conserves Existing 
Supplies al CFc·s and Minimizes 
Their Leakage During Cenrrilu-
gal Chiller Service and Maintenance 
• Minimizes CFC emissions 
• Conserves relngeranr and reduces 

CO:ilS 
• Removes oil. waler and acids from 

refrr~eranl 
• Op11m1zes chiller efficiency with 

recycled retngeranr 
• Designed tor use on any manufac

turers R-11 cenrnfugal chiller 
• Safely holds retngeranr during 

extensive chiller servic:n£. 

Features/Benefits 
Carrier's 190A Refrigerant 
Mant:tg.;ment System (RMS) 
provides a timely solution to 
the problem of refrigerant 
loss during chiller servicing 

Efficient refrigerant 
management 
The RMS is a c!os<!d loop transier 
pumping system and storage rank that 
isolc>rcs R· 11 dunng rouone chiller 
se:-..1cing or C!mergency repairs. By 
conr.lin1ng :he reingerant dunng main· 
tenance operao9ns. the RMS pre
venrs C!vaporanon oi :he refngerant 
1nro rhe atmosphere. In addioon 
:o helping preserve the <!nvnonment. 
use of rhe sysrem can help con-
So!l'Je re:ngeranr and reduce cosrs. 
Conraminated reingerant can be recy· 
cled on sire. and excess oil. warer or 
ac:ds removed. Recharging rhe chiller 
w11h rec:;c!ed remgeranl w1ll 0pli· 
m1;:e ch1iler performance ar.J extend 
:he !ife oi the mact.1ne. The RMS can 
.llso be used wuh R-113 relngera· 
non ;y~:.?ms. 

Form t90A·tPO 



Ot!'lt!loped for application 
Ot!xibility 
T!-t.? ! 9QA R~tS is ava:!aci.? :n 2 s;;:es 
::\;c;~mg :-toles a:e pro1.1ce::! :or c:.:me 
!1frma as u.:eil as siots for us.? v • .-1:h 
a for"(,;f: Connec=cns :o a ::::::!e: a:e 
r::.,d~ .:?asy 1A.-ith ::-:e c:iar~~ng hoses 
,111J vai·.·es p:ov!C.?C u.1:::. !;.:~ umt 

In :he cas.? oi a single c~:i!er apph· 
c.::ion. rhe 19QA can be pe:ma
:i\!nriy ins:aUed and hard-piped to the 
chiiier. if desired. Or. on si~~ \.\.'lth 
md:ipie chiiler ins:ailaoons. a smgie 
RMS can be used :o sen.ice sev-
erai machines by temporary connec
c:on !o each chiller using :he hoses 
and vaives provided. Opoonal fieid· 
ins:aiied casters for use u.i:h the smaller 
:ank ( l 9QA size 0201 aic in the porc
ab1ii::y oi the RMS. 

Component descripticn 
The storage tank is designed for 15 
ps1g working pressure and -::omes 
equipped With 01 one-in. ;uprure disc. 
A :er1ex ty-pe sight glass indicates when 
the :ank is 90~o fuil. The ex.act liquid 
!e• an be cetermined b1; use oi 
:ht. .• ;1ei gage proV1ced. T.;e smaller 
'..Jnk !ias a storage capac:~ oi 16CO 
lbs ;125 kgm) oi R-1 L the la::ler :.:lnk 
~as a c.:paci::y of 3300 tbs i 1500 
~gmJ oi R-1 l. 
Tube-la-rube condenser allows 
~e!r.gcr.Jnt vapor :o oe cor.C:ensoi!d 
wnen .?vact:aong a ch1iler ::ir ·...,hen d1s
::iUing reir.ger;inr :hat conta:ns .?xcess 
oii. G.uce:t hose connec::ons (l·:.-in.) 
are pro1.1ded for condenser ·...,acer. 

The 500-Wan electric heater is 
an;icheci to 1he boitom oi :he s:orage 
tank. The heater is concroiled by a 
toggle switch and is required when 011 

is being separated from the reiriger
anr by disallaaon. It is insulated and 
protec:ed by a cover. 

Four 112-in. charging hoses with 
sv · ·( connections allow easy intercon
nt. .. ..Jn oi components. Two !f:-in. 
ball vaives With couplers are proV1ded 

:.;: :.;7)..: ·.~!~:. ::-~ -=~~:~~n.g hos~s :o p!"..:· 
vent ~hi! loss 0: :he ref~goi!r;im :n :he 
hoses at the ~~c oi a tt.Jnsfe: process. 
Tne hoses ar.? ces1gned :o u.1rhs:;ind 
high vacuum 1A.1thout coilapsmg. 

The 1/z-hp di.lphragm-tvpe vacuum 
pump is eq..::opO?d wit!-. a per~anen1 
5p::: c..:rac!~o:- :"?-:o:o:- cont!'oi!~d by 
a 1oggie SIA.~t.::i. Motor voirage is ! !5-
1-50/60 !-!z. 

Table of contents 

~toinual reset high-pressure s ... itch'l!s 
are provided :o prm~c: a.;a:ns: av..:~· 
pressuii.::at:on. Or.e S\1.~:c~ ::mies :he 
:ank pressure by s:-iumng oii :he :an~ 
heatoi!r. The second S1.A.1:c:-: !:r::i:.s :h'! 
1."acuur.i p1..mo .:i:5.:harcoi! ::iress..;re 
by shu!!:ng air !he \.:..?c;:..:~ ;:n.:~p 
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Physical data 
ENGLISH SI 

190A 
Size I 020 040 I Size 020 I 040 

ORY WEIGHT lbs ciOS a20 kg 275 370 
T.lNK SIZE cu" 20 .&() cu me1ers Si 1.13 
TANK STORAGE CAPACITY i 1600 I JJOO 725 ! R·11 Liquid lbs kg 1~00 

DESIGN PRESSURE pslg I 15 kP• 103 

MAX. OPERA flNG PRESSURE psig I 10 kP• 69 
CONNECTION SIZES In. I .,., In. 'IJ 

HIGH PRESSURE SWITCHES 

I i Tank HHcer 1:td Vac:uum Pump 
Cu!ouc ?Sig 10 kP• I 69 I Manual Reset pslg <-' kP1 I <28 

VACUUM PUMP 

' 
I PSC Motor Ho .,., .,., 

Max. Ol1c:ner9• Pressure p11g I 10 kP1 69 
Max. V1c:uum In. Hg I 

kP1 I 
On• Pumo 25.5 I 86 
2 Pumps In Serl•• 29 98 

Flow A1ce c:fm I m'/s I 
50 Hz 3.6 I .0017 
so Hz 3.0 I .0014 

PSC - Parm.,,.nc Sl)lil ~ac:itor 



f-.-iachine COfnponents 

NO. ITEM NO. ITEM 

I Storac;e r amc 6 vacuum Pumc:i H;qn Pressure Sw11cn. Hidden 

2 .i.ccessor'f Case 7 Vacuum P\lmo Sw1tcn 

Cl"larq1nq Hose. J !I 8 Heacer Sw•IC."I 

Cl"larq•"'] Hose. 6 rt I 21 9 Pressure Gac;e 

Cnarq1nq Hose. 12 rt 10 Vaoor Valve 

Valve W1tn C.:iuc:iier (2) 11 Level Gace 'latve 

Cni11er 'laoor 'I atve 12 Qgcional Cu:ers - Availat:ile for Small 

uauid Incl. W1tn Couc:i1er (20 c:u 111 rank Only 

Filler-Oner '.'?•in. Flare 13 - Liauid Vatve 

~ •.• n. MPT x 'h·•n Male Flare " Water Seoaration Glass 

3 Tuoe-ln-Tube Condenser 15 Auorure Oise 

' Vacuum Pumo 16 M;uumum Level Glass 

s Heater H;qn Pressure Swrtcn 17 He acer 

) 
ACCESSORY CASE CONTENTS 



The 190A RMS provides complete refrigerant management 

Evacuation - To mirnmi:e :e!ny'l?ranr vapor loss. refngerant
contaming vesse;s such as c~:ilers and storage tanks mcst 
be completely evac:.iated before charging. The l 9QA vac
uum pump can be used ~o evacuate these vessels in the 

times shown b~tow 

I 
I 

2 

0 4 
C1. 
x 

:::E 
5 

:> 
:> 
u 6 
"' :> 

i 

0 

L 

I 
I 

20 I 
I 
I 

' I 
25 1..,_ 

20 40 60 80 100120 140 160 180 200 
TIME (MINUTES I 

L!:GENO 
Tank 5,ze - 20 cu rt (.57 cu meters) 

T yprc.31 .&00 T Ott Cnriler 

EVACllATION OF CHILLER ANO STORAGE TANK 

Pressurization - The vacuum pump can be easily used 
to pressunze a ch •• !er or storage iank :a 10 ps1g (69 kPal :or 
the purpose f)f !eai< tesung. T yp1cal pressunzanon times are 
shown below. 
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I 
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0 

' '° 
,, zo 
TIM( IYNUrt:SI 

LEGEND 
Typical 400 Ton Chiller 

Z5 30 

Tank Size - 20 cu II ( . .57 cv meters) 

PRESSURIZATION OF CHll.1£R 
AND STORAGE TANK 

3' 

Refrigerant Vapor Transfer - A typicai 400-ton chiller 
contains about 95 lb (43 kg) of rei:ige~ant vapor once the 
liquid refrigerant has been removed. With t:-:e l9QA Refng
erant Management S~-stem. it is possible !O reclaim almost jl 
all of this refnge~ant by evacuanng the chii!c~ and condens- ~ 
ing the vapor 

0 ... 
~ 
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::> 
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30 
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60 
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0 15 :so •5 60 75 90 
WEIGHT ILBSI ~ A-II 

10 20 lO •O 
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REFRIGERANT VAPOR REMAINING IN CHILLER 
AFTER RE~OVAL OF LIQUID REFRIGERANT 

(400 Ton Unit) 

r -~1 rC:JNO. 
WAfEA-00-J ~ 
CONNEC'l'ICNS ~. 

I 

~ ...... -[ 
STORAGE TANK 

REFRIGERANT VAPOR TRANSFER/EVACUATION 

,, -
. -



Uquld Refrigerant Transfer - Liquid reingerant C.ln be 
tr3nsierred from the storage tank to a chiller {approxima:.ziy 
40 lbs (18 kg) per minute! or from a chiller to th.? stor.lge 
tank (approximately 30 lbs [14 kg! per minut.?) by pres>ur
i~ing on.? vcssd w!':.i!c evacuating !he o:h.?r. 

D 

VAC.. PUMP 

T 

STORAGE TANK 

LIQUID REFR:GERANT TRANSFER 
(From Storage Tank to Chlller) 

CHILLER 

Water Separation - Water is only slightly soluble in re
frig&-· "lt (approximately 110 ppm) at typical temperature lev
els. .st of the water present wtll float on top of the re~g
erar.•. Tnis free water can be easily removed by stopping 
:he :~ansier process when the water/remgerant in:ert~ce is 
observed :n the sight s'ass near the bottom of the tank. 

r:L__nL WATER i cE S 

I r "~'"": · n 
JI-:- SIGHT GLASS \ ) 

- --! STORAGE TANIC~o-------11, 
LIOUIO L' ' .. 
R-11 ' • I I 

FILTER ORIER 

WATER SEPARATION 

011 Separation - The R~S c.ln be used :o separate o1i 
from reingeranr through the proass oi discllaoon. The re· 
fngerant is first transferred from the c!ii!ier to the tank and 
then disnllec! back into th.e chiller or another rank. 

Jd 
VAC. PuMP 

l 
I , .,,,. ..... '~· t 

M 
HEATER 

Oil SEPARATION 

1! 



Application data 
Vacuum pump - The d:a;:;hragm·type vac;Jum purr.p ce· 
sign reduces the probab1ii:y oi refnge:-ant leaks. ::.~ ~1ow 
rilte for this pump !free airl is 3.6 cfm 1.0017 m31sl for 60 
Hz and 3.0 cfm ( 001~ rr. 31s1 for 50 Hz rne appro'-!mate 
m.!:'!.:rr:um vacuum :s 25 : 1~ Hg (56 t.?3) ior a s::i-:;!e pur.:p 
a.:id 29 in. Hg {93 i<Pal fo!'" ='·"o pumps in se:ies. Th~ pu:-:-:p 
IS capdbie oi dis.:harging :o a pressure of 10 psig i69 ;..?:!i. 

Dimensions 

UNIT SIZE I A B 

W1:h heavy use. it may be nece553ry to repiac:e the vacuum 
pi.;mp diaphragm. Repa:r kits are avaiiable. Th,;i vacuum 
pi.;mp also has in::?:-~al filters which can be re;:ilaced. 

Condenser - Condensing wa:er :emp.ua:-...:re should be 
a; !ow as pornble to minimi;:e the '.!:r.e :equir.?d to complete 
an ope:-a::on. A water flow ra:e oi one gpm (.00006 m3/s) at 
70 F ;21 Cl IS norrnaily acequ.1:e. 

I WEIGHT MAX. AEFRIG 
EMPTY CHARGE 

I lbs I kg lbs kg 
4·.9- 5· " .. I 275 16().J 725 190A020 [1.&.&7.801 p571.~s1 605 

t90A040 

I AEfAIOEAANT 
111.ANAOElllENT 
8Y8TElll ~ 

9·.9-
[2971801 

10··"'·"· I 
[3095.751 820 

- -- - -;;;.ii~~ ffU:" - -- - -- - -- - -- - --

I 
A 

B 

370 I JJOO 1500 

-· 
-=--

• • • • 

. --
' 

.; . 

. ·, 



Electrical data 

VOLTS·PH·HZ 11S-1·60 

MCA 12 

MOCP (Amps) IS 

H~~~;: "i 4 
VACUUM PUMP MOTOR 

Hp ~ 
Amps 4 9 

MCA - M1n1r:lum Circuit Amps 
MOCP - Mu1mum Overcurrent Protection (Amps) 

NGTE. use bme-<lelay fuse. 

115-1·50 

12 

15 

'h 
55 

Control wiring schematic 

I ll~V-50/60HZ--~ 
CBt..i<J (WHTI 

~<>--<BRHl~CBUJl-.A....{BLUl-0-IWMTI 7' 
PUMP OPEN 10 PSI PUMP 

101..!CI (WHTJ 

L....,.,.-o- IORHl~(REOI ~IREDl-e-IWHTJ _J 
.:. . 

HEATER OPEN 10 PSI HEATER 

Guide specifications 
Refrigerant Management System 

HVAC Guide Specifications 
C.lrner Model Number: l 9QA 

Part 1 - General 
l.01 SYSTE~ DESCR!PTION 

A. The chiller manufacrurer shall provide and install Re· 
fngerant Management System (RMSJ when using a 
CFC With an Ozone Depletion Potential of greater than 
0.05. .. 

B Refr:gerant Management System is designed for use 
!Nith ~ny low-pressure cenaifugal chiller. The RMS shall 
provide conservation of low-pressure CFC's and pre· 
vent the release of CFC's into the atmosphere during 
rounne servicing. In addition to safely holding the re· 
frigerant during servicing, the RMS will recharge cen
tnfugal chillers with recycled refrigerant By means of 
a disallation/separation system, excess oil and water 
will be removed from the refrigerant to pro"1de opti· 
mi.:m chiller efficency. 

1.02 QUALITY ASSURANCE 
Equipment and installation shall be in compliance with 
the Saiety Code for Mechanical Refrigeration, ANSI/ 

) ASHRAE 15-1989. 
1.03 DELIVERY, STORAGE ANO HANDLING 

Unit shall be stored and handled In accordance with 
manufacturer's recommendations. 

Part 2 - Products 

2.01 EQUIP~1E~T 
A. Gene~~i: 

l. The RMS shall consist of a cond•!Oser. vacuum 
purr.p. storage tank and heater unit Ad.::i:cn.J! com· 
ponents shail include a filter dner. safety devices 
and all required inscrumentation and interconne~
ing hoses. 

2. All connections shall be by •.~·in. charging hoses 
unless otherwise specified. 

8. Storage Tank: 

1. The storage tank shall be of sufficient capacity to · 
contain the entire refngerant charge oi one chiller 
when 90% full at 90 F (32 C) in ace irdance With 
ANSUASHRAE 15·1989. 

2. The storage tank shall be rated for a design pres· 
sure of 15 psig ( 103 kPal and equipped wtth a rup
ture disc. 

3. Means shall be provided for rigging and for use 
with a forklift. 

C. Condenser: 

The condenser shall be a copper tube-in-tube type 
rated for a minimum 450 psig (3103 kPa) refrigerant 
side and 300 psig (2069 k.Pal water side design 
pressure. 

If. 
-· --- - ··-----···-----



Guide specifications (cont) 
0 Heater: 

The heater shall be i! peml;incnt ::trap-on type u.ith a 
minimum 500-War.: raong at 115 v, one phase. 50160 
Hz. and shall be opera:ed by means of a toggle switch. 

E Vacuum Pumr 
1. The pump shail be a diaphragm type with 1.".:·hp. 

115-v. one-phase. SO or 60 Hz motor and shail be 
capable of pulling a vacuum of 25.5 in. Hg (86 
kPaJ (ref. 30 in. baromecric pressure). The pump 
shall be capable of maintaining a pressure differ
ential of 9 to 10 psig (62 to 69 kPa) becween the 
storage tank and the interconnected chiller. 

2. The pump shall be equipped with a permanent split 
capacitor motor which shall be controlled by a tog
gle switch. 

F. Safety Devices: 
1. Pressure relief valve sized in accordance with Ai'llSI/ 

ASH RAE 15-1989. 
2. Two high-pressure svmches to protect the storage 

tank against over-pressurization. 0:- _ s•..vitch shall 
limit the tank pressure to 10 psig (69 kPal by shut
ting off the tank heater. The second switch shall 
limit the vacuum pump discharge pressure to 10 
psig (69 kPa) by shutting off the vacuum pumr. 

G. Contaminant Removal: 

The system shall be capable of removmg contami
nanrs from the refrigerant charge in accordance with 
the following requirements: 
1. Oil separanon shall occur throush a d:s:::!aoon pro

cess and shall provide recycled reirigerant with less 
than l ()('0 ppm oil. 

2. Water separation and removal shall provide recy
cled re~gerant with less than 50 ppm water. 

H. Additional chillers: 
The RMS shall be able to accommo<iate multiple chill
ers when the proper crossover connections are sup
piied. and the storage tank is to be capable of con
taining the entire reirigerant charge of the !arger of the 
2 units. when 90% fuil at 90 F (32 Cl. 

I. Special Fearures: 

Casters: 
Acc2SS0ry package for use with 20-cu ft (.57-cu meters) 
storage tank shall include four 6-in. diameter swivel 
casters with wheel locks. mounong brackets and 
hardware. 

• 
',_ 
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THE NEW 

RECOVERY 

MACHINES 

® 
. 

EP3HCM 
@ MULTI-REFRIGERANT 

ONE PASS SYSTE~.4 

LE & COMMERCIAL AIR CONDmONING AND REFRIGERATION APPUc.ATIONS 
, TRUCKS, TRAINS. AIRCRAFT, REFRIGERA'IED TRANSPORT 



J.Elr.!HC J OUR HEAVY DUTY RECOVERY/RECYCLING MACHINE FOR FAST RECOVERY FROM LARGER 
SYSTEMS RECOVERS BOTH UOUIO ANO VAPOUR 

FEATURE I BENEFIT 

0 Cylindet' We;gtung Plalform I Pre'tlf!nts dangtirOus overlilling al cylinders. 

L¥g~ '!1 hp heavy du~t Dan!oss compress°' 0 For IJsf recavery and recycling (R 12 vp ro 1i<g/min}. 

Ser and for;er operacron No su~rvision fflqllirfld durir.g f'flcovfJry. 

Compl'8ssor o! c.'tattfi• 0 and oil reium sysrem 0 R•tuming mmpressor otl llCJ t/IB crankcas• and making provision for c!langing rh• 
compressor oil Bnsllffls ~ars of trouble lrN stlfVice. 

Fan forced fin a.id D.Jbe condensor (?) I l..iqurlyrng th• reltigtuant be/on it is srored in tfl• cy#nder prellflnts dangtNOv.-: 
ovemeaong of the recove'Y C/linde~. 

Hounneier© I Allows you ro monitor otl change and filrer c:hang9 interr.ils. 

H~!:'I ?feS$.lte 0 l':H;h remperarure (!)cur out SWlll:h I Prorec:s th• machi,,. and th• operaror. 

Scavenge elleer Our tNclline wiil r•s~n .,..'Y n.o minU'fls afulr comp/•aon of f'flCDvety 11:1 "scavenge· 
any refrigerant l.'lat may have botled out al th• compressor oi or rhe acannulator and 
chlr(sJ. 

"TX valve 0 (no1 51:".ed ro E?JHCM) I Controls l'flltigerant flow during fflCYding. 
"Not• punry ~xaltldS SAE standan:J J199 '· 

Siytish sreel €) powder contd c:abiner Tough. dlrablB and Hsy 1t1 dtlan. 

lta~e I .Avatlable in 220 volt 50Hz and r rov 60 HZ fErponJ. 
I 

clec:ncalE) 

I 
AporoVfld by al .Ausual~ Elec:t11cal Authonnes. We us• ~aliry Siemens elec:nc.al 
compottBnts. 

A d'l0tca of re!ngeran1s I A vatlal:Ji• for R r 2. R22. RSOO. R502 and can be easiy mnvened. 

A MUL Tl REFRIGERANT ONE PASS VERSION OF THE UNIT ABOVE WITH THE FOLLOW!NG 
ADDITIONAL FEATURES. 

FEATURE I BENEFIT 

Muth Relnc;cr01rtr 

I 
DBS1gn1K1 wnere rhll<B is a nHd :o SW•tdl quldly and SlmO/y ro e1r/lttr R12. R22. RSOO. 
::1502. 

.\.fanimum errussrons dunn9 cr:an9e over :o I A loo:;J crcv1t allows rtr1s mac/line to rBCOllflf rhe ref"'}oranr m 9r. of •rs hlf}h side I 

anccrier rernc;cranr I cuc;pt_ Cnty TOOmm ol 6mm .'IJOlng @ neflds to ce vt1nted t1unng changeover. 

One ~ss punlic::;u:on 

I 
Adding aial filrraoon @to t/Je hlfJh side (altt1< llJe condensarJ m.a11s that by Slmi;Jy 
recoveMg Ill• relng•r1111t 1t 1s 1mmfld~tely l'IMlo)' to be reuslld. •• 

Crankcase pressure regular« 8 I ProMOllS addtld prot11a10n for ,,,. comp,.ssor from hl!Jh lf1iet or•ssures. 

Accumvlaror ftow conirol ® I 
A r • ...,, senslfl..., control systBm monrtor.: l•Vfll ro •nsure propfll' loW stdB 14oonzat1011 
a11d filtraoon. 

Lar;e lf1. inler e I For fast vapour and liquid teClOWlt)'. 

Patents I Our fMtllnt applic.aoons prot•ct you from poor qvBJiry copi•s which wil not op.-.r. 
elltlCO'o'flty. 

COMPLETE READY TO USE 
The following accessories are included: 

•Two 25i<g recx1very cylinders and hoses with anli·blow bad< fittings •One Manifold gauge and 72· hose sel 
•• HigNy contatrWl•f~ r•lrit}'ant mq nwd rw:yding 

OISTRIBUTEO BY: 

• 

MACE IN AUSTI\ALIA BY: 
ENVIRONMENTAL PRODUCTS AMA LG AMA TED 
P.O. Box 190. Shepporton. Vicrono. Ausrrcrio. 3030 
Phone; (058) 31 2912 - Fax: (058) 21 0172 
International: 6 1 583 1 2912 - Fox: 6 1 5821 0172 

PHONE TOLL FREE 

(00.$) :·:0~3.92<!Q~~'~ 
• ·• • ..-..- • -.___... V.?• ·, ·.......- .... ••'- ....,.., ~·· • •. ,....._ ~J ~..,,,..._ ...... 



A SIMPLE SYSTEM FOR 
MAKING GOOD 

MONEY OUT OF USED 
REFRIGERANT. 

-
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The SKYEMITE recovery unil 

;i\ ___ . ,._ 
~ --=- -- - . - _·_ ~\ The SKYEMATE recycler. 
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Announcmg a new ronccp! in recycling 
refrigerant. The SJ...'YE Split System. Two units working 
together or apar:. 

The SKYEMITE is a simple and rompact rteD:'tl"f 
unit. the S"''YEMATE ~eye/Ls R12 by removing 
contaminants. Both units are about the size of an 
average vacuum cleaner and are just as easy to use. 

The SKYE Split System. 
Nothing could be simpler. You keep your 

SKYEMATE recyding unit in a central location, where it 
quickly and efficiently removes the rontaminants from 
Rl2, producing a purified refrigerant which is ready to 
use again! 

You have a choire- invest in a SKYE~tlTE now and 
buy a SKYEMATE later. 

Of course, you can run a number of SJ...'YEMITES 
with only one SKYEMATE which reduces capital outlay 
and increases your flexibility. 

And a bonus, your SJ...'YEMATE Recycling unit 
can be run with other brands of 'recovery only' 
machines. 

It will soon be compulsory to at least recover 
refrigerants, under laws designed to preserve the 
atmosphere.•• However, the SKYE Split System an 
improve your profits right now! Why wait? 

· You keep the SKYEMITE recovery unit in your 
ute or van ready to go out to factories, farms and • S K::"YE 
workshops. to recover refrigerants.Then !l's back to ~ Good for the world. Great for business. 
you:- SKYEMATE to complete the recycling. ~ ~ -QtECK WITHLOCALAlf'lliORITY 

MA,11,'\JFAcruRED IY: 

Environmental Products Amalgamated Pty Ltd 
5/'1:3-27 ullister Street, Sheppa.rton, Victoria, 3630, Australia 

Phone Int.: 6158312912 -Fax Int.: 6158 210tn 
For details of your nearest distributor, telephone (within Australia) toll (reie 008 039092 
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T 
he ja\·ac range of 
RECO refrigerant 
reco\·ery and recycling 

units is, we bclie\·e. the most 
comprehensive and ad\·anccd 
on the market todJ\". 

The im·estment required in 
a quJlity recovery/recycling 
unit is quite substantial. so it 
is important that you ~l·t :he 
foaturc:s. senicc bJckup .:ind 
acccs'iorrc:s you m·t.·d. II 1s also 
11npc:rt.1111 to select lht· 
pJrt1rnl.1r model w11 h t Ill' 
katurc.·s and capabihl1l''i to 

best smt your requirements. 
.fa\·ac has produced three 

models with quite specific 
applications in mind. and 
\\ith features which in many 
cases arc a\·ailable only on 
the RECO range 

\\'hen you choose a ja\"ac 
RECO, you are also choosing 
the support of Australia's largest 
manufacturer of high \·acuum 
pumps, respected for its 
innovation and quality in 
the refrigeration and vacuum 
industries for over 20 years. 

Three models: 

REC0-1 
A true, multi-purpose 

workhorse. compact. fast, 
efficient. desi~ned to rapidly 
remo,·e larf:~ \·olumes of types 
R 12. R22 JL:d R502 refrigerants. 

Tne oni\· Cl ... mmerci.JI unit 
a\·aif:;~le \\·::::built-in sub
cooling to JCTUJlly chill the 
dumped rerri~erant. for 
impro,·ed efficiency and saf ery. 
The REC0-1 ieatures a belt 
drh·e compressor with 011 

recirculation. and multiple 
refrigerant reco\'ery capJbility. 
r'Kcess is cJs~-. scn·icing simple. 

REC0-125 and RECG-1345 
SpccificJlly for the recovery 

ofR 12 Jnd R 13-la, these units 
arc also compact, but utilise 
hi,.:IHJpJcity twin filtrJt1on 
systems with replan·at;k filter 
dril·r cores. lloth unito; ll\l' 
wmmt.·rnJI ~11t· IH:rrt1l·t 1c11ly 
'l"Jln.I (omprn\or'i. mod1!1nl 
for -.implc: oil chc.·ckmg Jrn.J 
re-fillinh. 

\o-fuss rcco\·ery ensures 
minimum dO\\il·time and fast 
repair of domestic, and 
automotive installations. 

The REC0-12.5 and 1345 are 
both capable of ,·a pour 
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 rl'-use of costly 
refrigerants. 

Service and support 
In every detail, tl.~ RECO 

range exemplifies Ja,·ac's 
reputation for quality, 
no-nonsense engine-ering. 
reliability, and sen ice. \\'e 
pro,·ide, through o;.;r extensi,·e 
distribution networ;.;. produC1 
support \\·hich is th: em~- of 
our competitors- o~rwhoie 

sen·ice and pam ocr-racion 
refleasa thorough. !ong-term 
commitment to excellence. 

Engineering 
All RECO units use pro\·en and 

tested refrigeration components 
and feature interchangeabiliry 
and user sen·iceabiliff. 

All units ha\'e fulh· \·ariable 
high pressure: safe~· cutouts. 
and adjustable low-pressure 
switching pro,·idcs the choice 
of pressurc or \·acuum cutout. 

All RECO units arc fully 
.Juto111Jt1c in operation Jnd can 
he 'wt Jilli fori.:l·t: If rrqrnrl·d. 
full 111Jm1JI on·rmk .1ml 
ad1ustmc:nt cmurc thl· 1~[(0 
umts arc: adaptable: to any mk. 

Air-cooled condcmcrs. oil 
separators. sequence ind1Ca11on 
lamps and quick-connt'ct no
loss fittings feature hea,·ify. 
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Autoff 
A sund~on' Jutonutic cut-Off dtvict 

d'5ignt'd to switch off th' l'CC'O\"Cf}' unit what a 
sp:cific cylindtt wright ttJchcs 80lfi a~ty. 

Swubl' for r (28kg). Q (-19kg). R (791.;g) 
siu cylinders, switdubl,. Th' Autoff '.:311 be 
us~ witt. any Javac RECO wlit. oc 2-IO volt 
ttCOVU}' unit. 
C.aL No. R30057 

Cylinder trolley 
(Incorporating AlITOFF) 
A sturdy, folding trolley dcsignt'd to 
tnrupon P (1.81.;g). Q ( -19"&} ind R (791ig) 
cylind'1'S. Th' !rolley fol0s for'~ storage 
;md incorpor.ucs th' AlITOFF .lUtO~tic 
cutoff faciliry. 

In practice. both th' jJV3C RE.CO .ind 
cylinder trolley an be ';isily whttltd imo 
position Jnd conn«it'd up. The folding uol
ley is idcJI for sen.ice pcnonncl. ;is it ul.:es 
minimum sp;ia in the SCI'\ ice \"Jn. 
Git. NIJ. R30087 (wirlront ,\[JTl)FF) 

Hcnnctic:ill )'~3.lcd 
High V.lcuum pump 

The jJvJc \'iombJt SA:ril~ of high vJ.-u· 
um pumps Jct designed to be used in con· 
tunCUon wtlh jJ\'3C R£CO uniu Jt the l.ut 
stJgc of rcco"~ry. By using JppropliJtcly. 
CVJC\UUon and ftnJI rcco~ry of up to 10011, 
en be .lchlc:\"t'd In th' one opc:n1ion.Thc 
Wom~t Is a-nil.Jble Ir. \Ingle or double s!J~. 
Cllt. No. ODSO.WH (sinJlt sta_trJ 
C11t. No. ODDQ.Wll (Joublt sr..1se1 

An.ll~-wr 

TI1' jJ\'JC mJm!old/JnJI~ ~r cJn b.: 
optionl"d on J jJ\'JC high vJcuum pump. or 
;is an option for use Wlth any rdng,r.Jnon 
system. The anJl~1Cr incorporates HP and U' 
gauging. v.:1lves. plus J \'JCUum pump \'JI\~. 

Cwtom manufactu~ 
Javac also offer custom designed and r:-:anu
factured reco\·,ry. recyding and chaigmg 
facilities. Inform.loon on request. 

. ' ..... .. -__ .. '• ., .. ·,. 
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Typical recavery 
Connect the RECO unit to 

the \-apour side of the system. 
Cse a ]a\·ar: . .\L IOFF bene.:n.h 
the reco\·ery cylinder to prewnt 
O\·e..rfi!!ing. 

. .\ \-.;cuum pump insrJlled \ia 
a systems anaiyscr ca.n be u~ed to 
~"Jcu.lte lines to pre\·em air 
entering the reco\·ery cyiinder. 
\fore than 95% can~ recovered 
in this mode. 

Final evacuation/ 
recovery (optional) 
(..\ fean;re unique to Javac)~ 

If d~1rable. ~se J J:ivac 
\\"ombJt \'Jcuum p:..imp as 
shown to remO\'e the fir:J.I 
t:Jm of refrigerant. r~1or to 
["C'(h:ir;;mg. exhaust :he \\'omb:it 
tmo the inlet of the RECO urnt; 
ad1:.;st rani;e swttch for maxi· 
x:.im run time and d-.,·dl. 

.-\tw:in use J.:. cr;:;-i~- c.-!tndcr 
,1: J I.:i,·.1c :\L'TO!l IJ;::::::.: :!1:~ 
0;1:wnJl i 111JI tl'tO\ l-r.-

Typical recycle 
L. sing only a REC0-125 er 

13-tS as shown. connrct the inlet 
o! the RECO- l 2Sil 3-tS to tht: 
\a;x>ur stdc of the recovery 
cylinder. and the disch:irgc of 
the REC0-125/13-tS to the liqutd 
stde oi the recovery cylindt:r. 

If using two cylinders. use 
\-apow side on both. Moru tor 
until the liquid and moisture 
ind.ic:itor shows dry. 

---..r---
Ir. line "iti: i:s ;-.ili..."yof cont:1:ual 
product irr.prrr.~ /:n-:i: Pry Lt.i 
~.~ tir rigi:: CD alur 
sptdfica:tia:s without mtia 

/,'s._A&Tl/Ol 
Distnbuted in Australia by 
:\ctro I Parts 
A di\ision of -
GSA Industries (Aust) 
r:v ltd 
:\.CS. oo.; ;34 301 

Melbourne 03 877 20:: 
Sydney 02 7-19 1155 
Brisbane 07 252 5591 
Adelaide OS 221 ! ! ~ ! 
Perth 09 277 5922 
Can be.rra 062 80 417 6 

.· -
• Darwin·;.;:-_~ 089 84 4877-
, :·~'-· ..... -- ~ . 

Launceston cm 44 i088 





REFRIGERANT 
RECOVERY & 
RECYCLING 
SYSTEMS 
FROM TECHNICAL CHEMICAL COMPANY 

T echnicaJ 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-tree• one-year limited warranty. 

Low pressure gauge 

SPECIFICATIONS: 

Handles 30 °" or 50 ;t 
tankS on boattl-
70#. 145#. l.OOOAI 
tankS remorely 

5ar. 20" :x 20" :x "5.5" Control Lamps: Green-RecovetY 
Wltgftt 175 lbs. Red-Tank Full 
~ons: 114" ftare Amber-Flush. Recycle 
P~ 11~120VAC, 6'>Hz Current: 9amps 

Sal9'y Eau1oment: Lowlh1911 pres.sure controls, cyt1nde< full shut-off. 
presaure relief vaJve, safety vaives. cne<:k valves. 
CIW!k c:aM pres.sure regulator 

SERCON9000 
The Sercon 9000• is the industry standard in fast. safe, 

~ependable Refrigerant Recovery & Recycling Systems 
for high-volume operations. It is UL rasted 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 recyding time 
and prolon~s compressor life. The •continuous-loop 
filtration• system can recyde 40 pounds of refrigerant in 
just 15 minutes; dual filter blocks increase recycling 
efficiency. 

Buil!-in high and low pressure gauges allow 
continuous monitoring of system pressures during 
recovery - once the system is completely -evacuated, the 
Sercon 9000 shuts itsett off. It has a Cylinder Full 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 oii 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 Ausn kit (Part 1512445) for 900019220 systems. Optional 
adapters are available for use Wlttl many auto makes and modelS. 

The Sercon 9000 boasts a unique flush cycle that wrth 
the •Basic Flush Kit uses recovered reMgerant to ftusn the 
system. It's easy for one person to operate, saves time 
and material. and is environmentally responsible. 

Some commercial equipme-nt contains a large quantity 

ot refrigerant. The transfer capabilities provide the 
mechanic a method of moving refngerant in a liquid sta:e 

at a high rate of up to_ 25 lbs. pe~~!~e. This means 
substantial time savings to the mechanic. 

Sercon 9134 
The Sercon 9134" is a dedicated machine tor A-t34A. 

It nas the same specifications as the 9000. ·N1th a 

synthetic 011 in the ccmpressor. 

( 



SERCON9220 
Designed with the worfd market in mind, the Sercon 

9220" offers the same quality, features and perlormance 
as the Model 9000. but operates on 220/240 VOC, 50 Hz. 
And like the Sercon 9000, it is UL listed, easy to operate, 
efficient and environmentally responsible. 

SPECIACA TIONS: 

Size: 20· x 20• x 45.5" Control Lamps: Gte!r.-Recovery 
Weight: 175 lbs. Red-Tank Full 
Connections: 1/4" nare Amoer-Aush. Recvcle 
Power: 220/240 VOC, 50 Hz Current: 5 amps 

Safety Equipment: Low/high pressure contr:-•s. c-l'inder full shut-off, 
pressure relief valve. safety valVeS. check valves, 
crank case pressure regulator. 

SERCON8000 

The Sercon 8000 Single Pass Recovery and Recycling 
System is U.L Listed and can be used with R-12, R-22. R-
500 and R-502. This system meets SAE. J-1991 (1989) 
R-12 purity standards. The Sercon 8000 is tt:e same 
quality you have come to expect with all our other 
equipment. 

SPECIF1CA TIONS: 

Size: 20• x 20" x 45.5" Control Lamps: Green-Recovery 
Weight: 160 lbs. Red-ian1e Full 
Connections: 1/4" flare 
Power: 115/120VAC, 60Hz Current: 9amos 

Saltly Eciu1pment: Low1h1gh pressure controls/C'fllndtf' full shut-off, 
pressure re11el valve. safety va.'Ves. check vaJves. 
::ranle c:as.e pressure requ1ator. 

• Patent Pending 



SERCON5000 

I 

I 

I
I SPECIFlCA TJONS: .. 

Size: 9" x 19" x 24" 
Weight: 70 lbs. 

Control Lamps: Green-;:ecovery 
Red-Tar-" Full 

I Connections: 1/4" t::ire j Power. 115/120 VAC. 60 Hz Current: 9 amps 

I 
! 

S. ·. E::u1pmen1: Lowih1gl"I pressure controls. cyhnce< full snur-ott. 
pressure rehel valve. salety valves. ::neck vaives. 
crank case pressure regulator. 

The Sercon 5000" Refrigerant Recovery System allows 
smaller shop~. auto dismantlers. and the HVAC/R Industry 
to have a portable, well balanced, and easily operated 
recovery system. A single 9000 and several 5000 systems 
are an economical option for larger service operations. A 
50~': allows the HVAC/R industry access to roof top 
ins:a .. ations and remote jobs. The 5000 contains a full 
condem:mg section with dimensions that rr.a..ce it easily 
carried. 

The UL listed 5000 provides the same efficient 
recovery caf,:ability as the Sercon 9000 without the 
additional expe'lse of the recycling system. Recovered 
refrigerant is s:ored in 30 to 1.000 lb. capacity cylinders. It 
may then be recycled through a Serccn 9000. or sold to 
an · ··. :.te recovery center. 

Sercon Acid Test Kit 
Features: 

• Simple - ju:;t two bottles to won< with 

• Co,...cfete - each kit has everything you n~ to do the 
Jc:: :..~er the test just discard the kit 

SERCO~ 
SERCON4000 
ACID PURIFICATION SYSTEM 

The Sercon 4000 is specially designed with the 
HVAC/R industry in mind, for filtering refrigerant from 
S'/~lems with a high acid or moisture content. It is used in 
conjunction with the Sercon Refrigera'lt Recovery 
Systems. 

The 4000 is UL recognized and features a special oil 
separator/accumulatcr and filter/drier blocks to remove 
the acid and moisture from the refrigerant before it enters 
the recovery system. 

SPECIACATIONS: 

Size: 9• x 19" x 24" Weight: 55 lbs. Current 1 amp 
Power: 115/120 VAC. 60 Hz Connections: 1/4" ftare 

• Sure - no need to guess anymore. Color changes are 
easy to detect for positive indication of acid level. 

• Convenient - handy small size package allows easy 
storage in your tool box. 



, __ ) SERCON2000 

The UL listed Sercon 2000 Flush/Transfer• unit 

contarns 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 ventrng 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: e· x 9-118" x 1 e· 
Weic_;ht: 25 lbs. 
Conr1ec11ons: 318" nare 

Co.llrol Lamps: Green-On 
Red-Tank Full 

Pow,;r: 11 5/120 VAC. 60 Hz Current: 1 amp 

Safety Ec:urpment: Pressure rehef valve. check valve 

SERCON, 000 

The UL listed Sercon 1000 Vapor Recovery System 
otters the small shop and the appliance industry an 

attordable, efficient way to recover R-12. The system 

recovers approximately 1/2 pound per minute utilizing a 

1/6 horsepower compress_or. The un:t weighs only 35 

pounds. 

SPECIFICATIONS: 

Size: a· x 9-118" x 18" 
We1gt:1: 35 lbs. 
Connections: 114" nare 

Control UITlps: Green-Recovery 
Red-Tank Full 

Power: 115/120 VAC. 60 Hz Cummt: :lamps 

Safety E::;u1oment: Lowihrgl"I pressure controls. pressure relief valve. 
check valves 

In addition to Refrigerant Recovery and Recycling 
equiprr.ent. Technical Chemical also offers a complete line 
of air conditioning supplies and accassones. 



APPElllU 3. 4 

ClllPMATl\t F£A1111E5 IF llEPllESENTATI\{ EIUIPIDTS 
FIR C11.1.ECTlllC l¥tJ RECYCUNi IF REfRICDMJ fiASES 

:~.: 

:llJ. :EllllPfENT 

: t. :REFRIIDl«T 
:REC0'8Y SYS-: 
: TEii DI:. , USA 

APIUCATlllf lllEA SIZE :IEIIM : RECll'.UY : RECYCL.Dli 

:1.1:11111. RC-t :RESillENWl./ClllEICUI.. ,11,•1t2•1ta• l40 lk :o.S .. /aia: 
:COORACTillS 

: lbl lllEJWENATill'S:aJIOCUI.. AIR ClllllT- :29•132•1w 't05 u,:2-3Ui/ain: 
:sr-too Alt :111C11Ci 

:z. :SPr COlPOlAT-l 
: lllf,USA IOTlll 
:llivisianl 

:MllllBIL.ES 

REFRUDMJS 
IRllED F£Al1.IES 

.R-t2,R-22,R-SOO,R-S02 ,- llECIMIY UUT IH..Y 

:R-t2,R-22,R-SOO,R-S02 I- llETS & Emms SIE 
I l STllMIDS 

I- IESlGO F1I DILE 
I 

AIC IRllCET 
:- RECIMJIY llflT IH..Y 
I 

I 
:- RECIMIY & RECYCL.Dli 
: IMIT 

: lbl :IE! t396 : AUTIJIJBIL.ES :•s·.2t·12•· ttS lbs:o.s lbtain: .a lti•!n :1-12 :- RECIMRY & RECYCUl«i 
: IJUT 

:1c1:1E1 t397 :AUTIJOIIL.ES 

J. :IMITED TECIW-: 
:11.0GY CMRIER: 
:u.S.A 

: 1s·ir20·1t4· :R-t2 '- RECIMIY llflT IH..Y 

: Iii: t90A RftS 
:- 20 :CHlillRS :4'-9•xJ'-8 J/4,27S kt LlGUlll ta k9/hr :R-tt,R-ttl,R-t23 , J- IM:LllES REOltillli IF 

'x2'-5' t4 kt/hr 

4. IEJNIRINDT 
: PllOOUCTS AM-: 
:LGAllATEll m : 
: LTD, .v.iTRALIA: 

"SKYE• 

: 1•11 EM :fllllll£ & '(Jt£JICIAL AIR,400xS001 
:CIH>ITlllCING & REFRI~-11000 l•I 
'RATlllf APPLICATllltS 

:!bl: EP-4 -ixr :400xSOOx 
: tOOO l•I 

: lcl: EP-K -ixr :350l2201 
:440 ,_, 

:1d1: EM -ixr :40013501 

56 k9 25 t9/hr 

20 t9 25 t9/hr 

20 t, 35 kt/hr 

209 f 

IJ RECYCLED REFlllDMT I 
IJ- RECIMRY & RECYCUlli IMIT 

25 t9/' r :R-12,R-22,R-SOO.R-5'2 J-POITAll.E lllE. !FILTER & 
:J DlSTlUATllJO ,RECCMJIY & 
:J RECYa.Dli llfl T 
I 

:R-t2,R-22,R-SOO,R-S02 :- IWG CMllY,11£CIMIY tlUT 

:R-t2,R-22,R-SOO,R-5'.>2 I- IWG CMllY,RECO'wUY !MIT 

22 kt/hr :R-t2,R-22,R-SOO,R-S02 :- IWG CMIY,RECIMJIY & 

IP•91 t 11 21 



APPn.imx - 3. 4 (Contd •• > 

!l..: 
Ill. :EIUIPIOT Al'f'LICATilll MEA SIZE :IEIOO : IECMRY : IECYtlllli : FEANIES 
-:--------------- ---·---:------- ---------
5. :.IMIC l£Cll. 

:MSTllUA I 
I 

lil :1Em - t ClllOClll. Aii m1111Tl-:39111440I 
:IJDS :600 ,_, 

I 

nJ :IECIHZS I Dll£ST lC/lllRlllllll.E :39111440I 
:600 ,_, 

I 
It I :REm-045 :DMST IC/llltlllllllI :39111440I 

I 1600 ,_, 
6. ;i[OlllCll. 

:C11J11C11. m.,: 
: U.S.A ·I 

15 •• n,,., • t lill•i• 

15 •• : t lltl•i• 

:1-1z,1-zz.1-50i! 

:R-tZ 

:1-04, 

I 
J-1&15 l&llfiEllllT ST-: 

: '6-t677 & SE Jt99t/19/W I 
:J llEIMIY llUT 

:J-\WIUI Rllll l&ll(DMI" • 
IJ llECIMIY & llErnlE 

:- IEC'IO.llli llCll IK.Y 

<11: !iERC1119000 IHIQI Vil.II£ AIR mllllT-:ZO"rZ0"145S , t1'S lh 25 lh/1ia:Z.7 a.,1ei1:1-tZ,l-Z2,l-500,l-502 :- IECIMIY I IEC'fa.Dli IJCIT 
: llllDli/llRllDATllll I 
IElllil'IDTS 
I I 

m: !iERC111 IOOO : -DO- :zo·.zo0 145.5" : 160 lh:25 lk/1i11:2.7 lh/•i1:1-1Z.R-Z2.l-500,l-502 :- IECIMIY 'IEC'fa.Dli IJCIT I 

1c1: SERClll 5000 :9R.l. 9~tll1TO 01si.:9•119•.z4• :10 lh :25 lh/1i11: 
:NTURS/AIR CINJIHllDSI 
:& llEfllUDATllll EaJIP- I 
:IDTS 

:l-IZ,l-Z2,l-500.l-502 :- IEaMIY llCIT llU 

"''' z ,, 21 



!\.'ENT'~ TYF'£ A; 

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

Pra(tical qty. recoverable t~raugh plait•~ bi~s 
- Percer.tagf 
- 3uant1 t1 '~~ 

~~ter of plastic hags requtred 
<a ~.2 Kg per bag and ~! •a•tas~; 

S.ie price of recov~red CFC u;tn~ !',a~; 

- Per Kg 
- rotal sale; 

Overating c~st; fur recoverins CFC : -:...a~aur .:a;tl 
- Per Kg 
- T~tar cui: 

1m ·~ ...... ,,,..." 
.:,t,; I\: 



FCRl'IAT ~ VIABILITY ~'i'SIS ~ RE:C~'ERY L'SING PtJHAflE EG!JlPPBT 
C'.U.'lt'RE :YPE S! 

----------------------------------·------·-----

1. Ra• ~.aterial \Recovered CFCl ; 0 LE fifr ~9 
Z. Spares a;.d ~or:sulritle; ; O.:~ USi ~er K9 

Total aaterial c~st <A; 

C. Labour 
Wa~es . 

!\ln~i:lU rs !K ~ 
Wage Rat! (per aanbour! 
Total W..911; 

5-!per~ision s1~arie; 

i'!ant,aun/!lg 
Rate :p~~ 1an~ourl 

fot.sl ;a'..u:es 

il. Overt.ea.ts 
~epaHs i ~~;;t.;•.s;;.:.; i ~:: .;i .!•lUijiOler.t :~st: 

:.1•inistrat1ve & ;ell1r.~ t:.pe~;e; 

~ontingencies at :: 

Total overhead; :~; 

E. Estiaate oi cost o( operaticn ~A+S+C+O! 

F. EXPECTED s:.i..ES :ii 8 LE / ~ •J l 

G. (i.:;QSS PROFIT f'EFCRE WTERESi & :-EF. iF-E: 

H. TOTAL rn:.~;:cr.t.. EXPE:iSES ff 

J. O?ERATWG PROH'.' (G-H-Ii 

L. rcr OPEilAm:U ?ROf'IT (~-i() 

~d: Depreciati~n 

"inus: Loan repayaer.t 

nET C~ ACCRUALS 

•c:cn 1 •• .:i 

~PENIHI S.Z 

ZC-07 

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



"'91111 5.3 
EallJUC YIMD.ITY IF '01lllE All ClllECTUIUllEaMIY 1'I IEtYCllJli DI iil<DIA 

1.ESTIMTED cmT IF PROJECT & SC1E1£ IF FIMKE <fer eic~ lfff 1f wntartl 
Ha lkiril 

Itta If Clst I 

1. E•ifMll 

<U I.,trtH 

- Ra Yillf UJSSJ 
- l•Hr•ct _. Frti9H US) 

a 51 or Fm v.111 
- Cif Yil1t UJSSJ 
- CIF Yil1t U1ul aarr111cf)H 
- ..,.,, .. ,, 

i• l 
i• Ital urrncy 

- Port lliMli"! ... Ialm Slli,_.t 
a 10% 1f cit nlu U1ul urrncy) 

L.udH i:1d of r.ifllllll 

<ii) ladi,u.s 

(iii) fllcbi11ry stores & spires 
a 5% If cif VilUI 

2. Expenses 11 lriini119 of 
l~r.l lec .. iciills.111 

Watt Rile <per ..tiyl 
... If llillUys 
T1l~l Tr•i•••• Cost 

:. Pr1visi1111 fir c11ling11ci1s 
<a tO% Of abovtl 

Ttlil Ctst 

FDMJaD BY 

1. E•ily 
2. Stcand llldiu.-ler• lNAs 
3. otber sources !Subsidy 01 '"ipMnl 

a 201 of laded cost I 

T1t.l 

REaMRY 
111..Y 

1000 
50 

1050 
1l900 

0 
0 

1a90 

207W 

0 

945 

64 
6 

384 

2212 

24331 

3952 
16221 
415& 

24331 

llECYClDli 

2400 ffH 

120 

2520 
45360 

0 
0 

4536 

49196 

0 

2268 

64 
9 

576 

5274 

58014 

58014 

t Venture type A i.1. c1ll1clio1 usint plistic .... s ~· not bt11 1b..a ibove, is it d11s net involve .ny c.pitil i1t1s'811l 
H Emwr£ RATE : 1 USS • ti HAW 
Hf Expt1111 11 lor1i91 t1cblicii11 t.t11 it n1tion1l l1t1l 
Hff For r1cycli"! t1ntur1, cost 11 1.,ipe1nt i1cl~11 111 ••ipettl fer r1cyclin9 • 111 fir r1c1•1ri19 CFC 



APPEJl)II 5.3 

Z. EalOIIC VIMILITY MIUSIS Fm Clll.ECTilll USDli PUISTIC Mm 
(Vt1lllrt t,,e A> 

( i1 lliir•> 

f99'J 1995 1'96 19'f1 1999 2005 '1JJJ7 2010 

1111. c1llecti11 ti CFC 1Z 1si., •l•stic .,,s (a 90'1> 3S.60 36.30 3S.aa 33.15 2.6.71 13.61 a.06 Z.43 

Pr•cliul 41tJ. rtcfftrDlt Ur•9' •lntic N9s 
- Ptrcnt.te 10 50 50 50 50 50 50 50 
- ulily nm 3.'6 1&.15 17.94 16.57 13.~ 6.IO 4.03 1.22 

-...er tf pl•slic ... , rt4jlire4 3708 tat107 tl687 17265 13911 - 4200 1261 
(a 1.21, '" N9 ..r 251 w.si..e> 

S.le priu tf rectttre4 CFC 1si19 llqs 
- Per It 30 30 30 30 ~ 30 30 30 
· Tit.I wits 1067'18 544524 531171 49Tl44 400633 204125 120969 ~ 

Oper•li119 cests for reco,eri1t CFC ( t..Jlolr cost) 
- Per 19 20 zo ·20 20 20 20 20 20 
- Tit.I cost 71199 363016 3517&5 331496 Z670tll 1360&1 80646 Z434a 

C11tillulioa ( per K9> 10 to to 10 to to to to 

Tot.I oper•lint profit 3S599 1&1505 179393 16574& 133544 68042 40323 12174 

IP .. t 2 of 7) 



AfllBl>II 5.3 c•U •• 

3. EDIOIIC VIABIUTY M.YSIS All IECCMIY USilli POU-.£ EallPISIT 
<VHt.rt t"' 8) 

llSCRlffl[IC 199'l 1995 1996 1W7 1999 zoas Z«J7 2010 

._tilJ tf CFC 1Z rtc1ttn4 lit ,er ._., 400 400 393 373 343 119 125 42 

A. llittri•l Ctlts 

1. t. lliltriil <RtctttrM CFC) a 0 M per let 0 0 0 0 0 0 0 0 

2. S,Ues iM C11sadlts a 0.31 USS ,er Kt 2232 a 2194 2079 1915 1057 696 234 

Ttlil aaltriil c1st (A) 2232 2232 2194 Z079 1915 1057 696 234 

8. Pwer <a 0.33 N per Kiit & 0.05 llllf per Kt> 7 7 6 6 6 3 2 

C. W.r 
Yi!ts 

lllMours/K' 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

lfitt lilt <per ..._,, a 8 8 a 8 g 8 8 

Tolil lfitts aoo aoo 786 745 686 379 249 84 

S.per•isioa silirits 
llulloanll<g 0.025 0.025 0.10 0.025 0.025 0.025 0.025 0.025 

Rilt (per ...._,, 15 15 15 15 15 15 15 15 

Ttlil silirits 150 150 147 140 1Z9 71 47 16 

Tot•l lillallr <C> 950 950 934 885 815 450 Z96 100 

D. Ovrrhtids 
Rtpiirs & liinltnillct < a 5% of tquipeenl cost) 1040 1040 1040 1040 1040 1040 1040 1040 

Adllinislr•livt & stllint t1pe1s1s 1000 fODO 1000 fODO fODO 1000 fODO fODO 

Cotlin911ci1s •l 5% 261 261 259 2SO 239 m 152 119 

Tolil OYtrhtids <D> 2301 2301 ZZ98 2Z90 2278 2217 2191 2158 

E. Esti .. lt of cost of ~111rilioa <At&tC+DJ 5490 5490 5433 52llO 5013 :rm 3185 2493 

F. EXPECTED Sf4.ES <a 50 N /k9) 20000 zoooo 19660 18621 17155 9467 6232 Z09a 

G. ill& PllfFlT BEfOIE INTEREST & IEP. <F-U 14510 14510 14227 13368 12142 5741 3047 -395 

H. TOTM. FDM:1'l. EIPEJ&B H 3893 Z9'lO 2433 194' m 0 0 0 

I. IEJlll£CIATUll ' AfDTl~Tl[IC <a 10% St. lintl 2433 2433 2433 2433 2433 0 0 0 

J. IJIERATD«i PIKFlT <6* U 8184 9158 9'361 8981 8736 5741 3047 -395 

K. TAX <ZOU 1637 1&12 1872 1791 1747 1141 1111 -79 

L. IE OIUATD«i PIU'IT IJ-10 6541 73U 7419 7191 69&9 4593 2431 -316 

Adell Dtprtciilion 2433 2433 2433 2433 2433 0 0 0 

Minus• LNn repiyMtt 0 2028 2028 2028 2028 0 0 0 

Ill CA!ll ~ 8911 77'R 1m 7596 7394 4593 2431 -316 

tt sau.LE Fii OODEST Ml IUAYIENT IF' lDll UWB - 241 r1t1 ti i1ttr11t IM 8 yt1rs rtp1JM1l ptriM "• 3 ti 7) 



4. SBISITIVITY IF RM EVEN \Q.11£ m SALE PRICE llECIMJIED CfC 
(IJHlart t1't B> 

Ua lillir•> 

Scturit 1 Scturi1 2 Scturit 3 

1. Sdt Prict tf Cf~ J>.00 50.00 70.00 
CJOlJ (50%) (701) 

2. Viri .. lt Cests 
- a.. a1ltri1l cests o.oo o.oo 0.00 
- c .. ~lts cest 5.58 5.58 5.58 
- Ulilitits cost 0.12 0.12 0.12 
-U..r CHt 2.31 2.31 2.31 

Ttlil ••riilllt cests 7.f7 7.f7 7.f7 

CHtri ... liM 22.m .cz.m 62.m 

3. FixH Casts 
- ltpiirs & lliinttniact(l1cl~i1g ovtr•tidsl 1301 1301 mt 
- Stlliat & Ad1iaislr1ti11 txpe1s1s 1000 1000 1000 
- Fiaiaci•l txpensts 319'3 319'3 3a9'J 
- Depnci•Hon 2433 2433 2433 

Totil Fixtcl Costs 86Z1 &621 MZ1 

4. Brtik-tvta Aailysis 

- Brtittvtn fliDlity in Kg 39'l 20S 139 
- Brtilctvtn ltYtl of Si 'ts 11749 10263 9730 
- Brtiitvtn ltvtl is l of silts 98 51 35 

Nolt : Sctnirio 2 his btta idopttd for tcon11ic Yiibility inilysis of t•e venturt 

5.lllf'(JITANT PROJECT PMAf£1ERS 
(V1alurt type Bl 

Y£M 

199'3 1994 1~ 1996 1997 1991 1999 ~ 

Tolil C.pilil uploytd 24331 0 0 0 0 0 0 0 0 
Equity nploytd 3952 
Net C.sh Inflows (IJn E"ilyl a -3'7>2 &981 7342 rr.rz. 7295 ~6 7343 7394 7830 
lnlernil R•le of Return (IJn Equilyl 215. 11 
P•y Bick Period ( On E.,ityl Moat six 11nth1 
Nit C.sh lallaws (IJn Cipil•l Cost! I -24331 12095 12095 120'l5 11869 mat 10539 10200 7830 
Iat1rnil lilt 11 Rellra (On C.pil•I Cost! 47.2% 
Piy Bick Period ' On C.pil•I Ctstl Ahlll Z ytus 

a Cish I1fl1W ( Oii [flityl • Net prtfit + Depr1ci1lion - llill repi,.ent 
I C.sh lalltw ( On C.pitil Cott> • llll profit + Deprici1li11 + l1l1r11t • (t-T1x it.tel "• 4 ,, 71 



APPBl>ll 5.3 c•W •• 

6. EallllIC VIAln.ITY -.ms All llECYCLJJli lllTH MDITilllL IECIMIY llUT 
('IHlan lnt Cl 

1993 1995 1996 1997 ft99 2005 2JJJ7 2010 

... lily 1f CFC t2 rtcydN (IG '" .-J 2356 7815 76'1'C. 7246 6412 3521 ZZ73 751 
- ... lily t1ltn1illy rtcHtrM (19) zooo 6000 5MI 5511 5147 2l40 tl70 lil!I 
- a...tily i1ltn1illy ,,ects!f4 (t9) l56 tl15 1794 1657 1335 680 4CD 12Z 

A. lllltri•I Ctsl 
1 .... lllltri•I (ltC19trM CFC 12) 

i) Esltniilly Ir• rtCfffry 11its i 5Cll '" 19 100000 :DJOOO 294901 Z7'9415 ~733) 142009 934&1 31469 
., hltniilly f'ICIHM a Sl.97 II ftr 19 I 1'lf4 97963 96821 89457 TllJ76 36TZJ 2f76.l 6570 

Tit.I ,.., lllttri•I C1st 1trrc.14 397963 391722 368172 329406 178732 115246 38039 
2. S,Uts - CHsadlH a IS 0.4t/19 17317 5767'5 56767 S3474 47131 25912 16774 5543 
Tit.I 91ltri•l cest (A) 136601 455631 44M8I el345 377244 2047t4 132020 43582 

8. Pwer (a 0.33 II '" llllf & o.m llllf per 19) 39 f29 tll 120 107 51 31 12 

C. l..Ulmr 
llitts 

...._n/19 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

... blt ''" ..... ,, a a a a I a I I 
Tit.I Iliff 4712 15630 1m4 144'1'C. 12964 7041 4546 1502 

SIJtr•isi .. sil•rits 
,..._rs/19 0.100 o. 100 o. 100 0.100 0.100 o. 100 o. fOO 0.100 

.. ,, '"' ..... ,, 15 15 15 15 15 15 15 15 
Tttil wlirits 3534 11723 11538 10869 97ZJ 5211 3409 11Z7 

Tit.I l•llOllr (() 8246 27353 'W1'l2 25360 'l2ha7 123Z2 7955 212.9 
D. Oftrh.i~s 

Rtpiirs & 91intt11111ct <a 51 el t~iP9fnl cest> 2495 2495 2495 2495 2495 2495 2495 2495 
Adainislr•livt & stllint tiptnsts 20000 20000 20000 20000 20000 20000 20000 20000 
Tr .. s,.rt.ti11 & Stor•tt 1a 101 el s•lts) 23560 71151 76919 72451 64821 35206 'lZ729 751t 
C11ti11911cits a 51 95(7 Z9taa 28741 27139 24368 13740 '1'lll2. Jiff 

Tot.I evtruids 556(2 129834 1281112 122091 t116&3 71441 54416 33117 

E. Esli91lt tf cost of op1r•lio1 IAtttC+DI 200437 612953 6JJ3699 569917 5t172t 211535 194491 80041 

F. EIPECTED Sil.ES <a 100 N/k9J 235599 711508 769194 724578 648205 352060 22TlJll 7511f 

G. QUiS PRCFIT BmJrE OOEREST & IE'. CF-£1 35112 168554 16S495 154661 136434 6.1525 32791 -4930 

H. TDTM. FDW«:IM. EXPENSES H 9282 6962 5801 4641 232t 0 0 0 

I. IE'llECIATUlf ' AllJITISATUlf ca f01 St. lint) 5801 580f 5801 5a0f 5801 5801 510f 5a01 

J. OPERATDli PRCFIT <Cr+H I 20023 155791 153893 144219 121.162 sm4 26990 -10731 

K. TAX <35U 7010 54527 53862 50477 44927 20203 9446 -3756 

L. 1€1' IJOATDli PRCF 1T f J-fO 13018 101264 100030 93742 &1435 37520 1~ -6975 

AU: Dtpnci•litn 5801 5801 5801 5801 5801 5801 5801 5801 

"i•ll LNa rtfi)Wnl 0 4135 4135 4~ 4135 0 0 0 

tET CMH ACCNl.S tll2D 10ZZ11 100997 94709 64402 4332'l ~ -1174 

ff !Dlllll£ Fm OO'EIEST Ml llEMMJll' IF 1Dll UJllNI - 241 ralt 1f i1ltrHl _. I Jllrl ,.,.,.., ,.,i .. Iller •rallri• ti • Jiit 

"•'ti 71 



7. aJllUTATillf CF am CF ootRIRLY PllllCESSB> CFC Al IECYCLDli '8TillE I 
(Al CFC RiaMIED DIUSf PLASTIC M6SI 

<Rtftr itt9 A. 1<•>> 

A. llittriil Ctsts 

1. bw lllttriil (ltctvtrM CFC fiSI a 30 I ,er kt 
2. S,Uts • casmnles a 0.31 USS per It 

T1til 111t1ri•l c9't <Al 

8. UtililiH 
- Pewr <a 0.33 • ,er lilt & o.os lilt per ltl 

C. l.UMr 
llitfs 

llulllun/K9 
Uitf ~tt (ptr ..._,, 
T1til iktt 

S.pervisioa Sililits 
111a1Mun/K9 
Ritt (,er ..._rl 
T1tlil 5ilirits 

Tolil l..._r <CJ 

D. Tr.asporlitioa cost ( a 20% Of riff 111t1ri•l costl 

T1t•l per Kt cest of liflilied gas <A+&+C+DI 

30.00 
5.51 

35.51 

0.02 

1.50 
a.oo 

12.00 

0.125 
15.00 
0.3& 

12.38 

6.00 

53.97 
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APPEJl)IX 5.3 c•W •• 

a. SEJ61TIVITY IF 111£111 BO \WIE m am RM llATBlftS 
lVHllrt lypt C> 

Ua ..uRAi 

Sc11iri1 1 5cturi1 2 Suurio 3 

1. Silt Prict ol CFC 100.00 100.00 100.00 

2. V•rinlt Costs 
- r.. ultri•l costs 30.00 50.00 70.00 
- <•s I ol s1lli19 ,,.ict ol rtcyclt4 CFC> (J)I) (50%) (701) 
- CoaSlalblts cost 7.38 7.lS 7.38 
- utililits cost 0.02 0.02 0.02 
- tao.r cost 3.50 3.50 3.50 
- Tr.m,.rt.hn m Slor• 10.00 3.01 3.25 

To~l ••rinl1 cnts 50.90 63.91 14.15 

Culrilllli11 49.10 36.09 15.85 

l. fi11~ Costs 
- Rtp1irs & llii1t...ac1(l1cll4ill! ovtri.tids> 1Z04Z 1Z04Z 12042 
- Stlli .. ' Ade11islr•li11 llptRSIS 20000 20000 20000 
- fi ... ci•J llptlSl5 9282 '7l!2 '7l!2 
- Dt,rtci•lioa 5801 5801 5801 

Tol•l fi1td Costs 47125 47125 47125 

4. Brt•k1v1n An.ilys1s 

- Brtiltvtn qu.ntity 1n Kg 960 1306 2973 
- Brtii:tvtn ltvtl ot s•lti 95972 1305ll2 297285 
- Br1.t1vtn ltftl •s I ol silts 41 55 12b 

Nett : Sctlirio 2 bis bttn idopttd tor tcon .. ic vi•bility .a.lysis ot tht v1ntur1s 

9. DRITANT PROJECT PMN£TER 

YEAR 

1993 1994 1995 1996 199'/ 1998 1999 2002 

Ttt.l C.pit.l E..plopcl 58014 0 0 0 0 0 0 0 0 
T1l•I Equity Eaplopcl 9359 
Nil C.th latlows < 0. Equilyl a -9'359 taazo 58009 102231 100997 94709 83505 84402 6a476 
Inttrn.l R.lt ol Rtlurn <On Equilyl 325.3% 
P•y 8.lck Ptriad IOn Equilyl About six 80nths 
Ntl C.sh Inllowt ( On C.pit.l Cost> I -58014 24153 6&122 fff59t 109600 102560 ~ 90745 6a476 
Inl1rn.l lilt ol Return IOn C•pil•I Cost> 97.11. 
P•y a.ct P1riad <On C•pil•I Costl Alloul Ont Md hilt yHrS 

a C.th lallow < On Equity> • Ntl ,,otil + Dtpr1ci•li1n - Lo.a r1p1,..wl 
IC.th Intl .. ( On C•pit.l C11l> •Nil protil + Dtprici•lion + lnl1r11t t (1-Till llil1J <P.., 7 ol 7> 



Appendix - ~ 

NET NATIONAL ECONOMIC BENEFIT 

The Net National Economic benefit has been worked out 
usina the principles of social cost benefit analysis, to 
the extent quantification of various variables has been 
possible_ Th analysis is confined to activiti~s directly 
ussociated with the Recovery and Recycling programme_ 

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 exchange rate 
prevailina at present, i.e. in the year 1991/92. Future 
benefits and costs have also been measured at the 1991/92 
prices and converted at the exchanae rate prevailing in 
this year, since it is extremely difficult to predict 
accurately, both inflation in the future and future 
exchanae rates. 

BENEFITS 

Savings in Imports 2..£ Refrigerants 

This item is quantified as the quantum of foreign exchange 
saved through the recycling of CFCs and thereby avoiding 
the imports of these gases. 

Increase in Employment 

Even though most developing ecomomies are faced with under 
employment or unemployment and though most governments 
value the creation of employment opportunities, it is 
difficult to quantity in monetary terms !he value of 
employment aeneration. Moreover, even though empl~yment 

generation can be an important objective of government 
policy, the more basic objective is increasing the welfare 
of people in the society. A measure of the increase in 
welfare is obtained by estimating the increase in 
consumption that comes about through increase in personal 
disposable incomes generated by employment. It is often 
the case that one wi:l not be able to observe the exact 
increase in consumption that will come about through 
increased personal disposable incomes. ~n such a case it 
is necessary to obtain some parameter which will enable to 
estimate the increase in consumption that comes about. 
Thus estimating the following rearession equation will be 
useful 



where, 

PFCE = 

POI = 

APPENDIX-5.4 (Contd.) 

PFCE = A' + B'*PDI 

private final consumption expenditures measured 
at constant prices 

personal disposable income me~sured at constant 
prices 

A', B' are t~e parameters to be estimated. 

B' is the marainal propensity to consume and ls 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 B' 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 rearession. Estimatina A 
and B usina GDP in the equation was 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), (B) and (C). From the venture litvQl analysis the 
exact increase in incomes (net of taxes) accruing to the 
employees can be used with the estimated B to comput~ the 
increa~e in consumption that will occur. The B computed 
~t a national level from the national accounts statistics 
has been employed to compute the consumption of the own~rs 
and employees of the ventures. 

In this case however an additional consideration will play 
a role. 

From the point of view of the government, increasing the 
consumption of the relatively disadvantaaed sections of 
the population has a high social value as compared to 
increasina the consumption of the relatively better off. 
Thus the factor b~ which income levels of the owners 
exceeds that of the employees is used to adjust the 
consumption fiaures of the owners. The consumption of the 
owners have been given a weiaht which is the reciprocal of 
the factor by which the incomes differ. 

The other as~ect of increased incomes due to the settina 
up of recovery and recycle ventures, apart from the 
fncrease in consumption, is the increase in savings that 
come about. Th~se ~avings constitute investible funds. 
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The relation betveen savings and investment 
follovs : 

INV = GS + CI 
vhere. 

is set as 

INV = aross domestic capital formation at constant 

GS 
CI 

= 
= 

prices 
£ross savinas at constant prices 
capital inflovs from abroad 

Thus there are only two sources of investible funds 
domestic and foreign. In the above relation ship both GS 
and CI appear vith veiaht equal to unity i.e a unit 
increase in savings vill increase investment by the same 
amount and similarly for capital inflows. In this cost 
benefit analysis. the focus is only on domestic savings. 
Since the above equation has to hold. \1hatever the 
conditions prevailing in the economy. the savings in the 
agareaation of benefits has been .incorporated with a 
weight equal to unity. 

Government Expenditures related benefits 

Increase in Government expenditures such as publicity, 
training & administrative expenses generate incomes via 
the mutliplier. so that 

d Y = K dGE 

vhere dY = chan~e in incomes 
dGE = change in Government Expenditure 

K = Multiplier 

K is estimated as the reciprocal of the marginal 
pr~pensity to save (MPS). MPS to be on the conservative 
side, the mul~iplies computed for each country has been 
halved to take into account leakaaes prevailing in a 
economy. MPS vas computed as the difference of I
a• (computad earlier) since a• represents the marginal 
propensity to consume (MPC), and by the standard rule of 
economics MPS + MPC = 1. 

The incomes so generated are divided by the income
recepient into consumption and savinas 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 programmes 
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could constribute to increased Government revenues by way 
of the following : 

Increase in collections of corporate tax which will 
be payable by the v~ntures. 

Revenue from duties on imports of Capital equipment 
and consumables as well as increased duties on CFCs. 
Both of the above represent inflows to the Government 
which can be used for welfare 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. 

Salv~ge value 2-f. !!!...!. equipment : 

This item is considered for each type of venture over the 
time horizon of the project. 

COSTS 

Outflovs £!!.Account 21.. Imports 

This item is quantified on the basis of costs of equipment 
and consumables. 

Incr~ase in Trainin~ Costs and Publicity : 

This includes trainin~ costs at a vanture level plus 
trainin~ costs and publicity at national level for each 
country. 

Increase in Ua~e Costs 

From a social cost benefit analysis point of view, waae 
cost is understood as the opportunity cost of employina an 
input (e.a. 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 
employina 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 
cost to the society of employina the input is the market 
waae rate that is earned. If markets are not perfectly 
competitive or, more importantly, if there iL unemployment 
then the market waae rate does not correctly indicate the 
cost per unit of the input. A shadow wage f.!.!.!. (SUR) for 
labour will have to be estimated. If a previously 
unemployed person is aiven a job in the project then, 
since there is no lose of production in any other line of 
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activity.the opportunity cost to society of employin£ this 
unit o: labour is zero. i.e. its SUR is zer~. 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 will 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 productively 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 ~he shadow waae rate should be zero.However.so as 
not to underestimate the social cost,a weiaht of 0.2 on the 
waae bill of the ventures has been considered reasonable. 

Increase in Cost 21_ Operating Costs (Utilities) Overheads, 
naintenance ..!.!£..:. 

This item is computed by aaare£atin£ the venture level 
costs. 

o~crease in Government Duties and Taxes 

The reduction in the imports of CFCs, while it results in 
savinas of foreian exchanae. at the same time r~duces the 
import duties that will be collected by the government. 
Thus £Overnment welfare activites vill be cartailed to the 
P.xtent that revenues fall off. Thus in summary the 
follovin£ benefits and costs have been considered in 
computina the Net National Economic Benefit. 

BENEFITS 

COSTS 

Savinas in imports of refriaerant~ 
Employement related benefits in terms of 
increased coPsumption and savinas 
Government expenditure related benefits in increased 
consumption and savinas. 
Increase in Government in revenues 

Outflows on account of equipment & consumables imports 
Trainina costs and publicity at venture and 
Government level 
Increase in waae costs 
Increased operatina costs 
guties and taxes foreaone 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 va~ue. 
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flET NATUlrL EalOIIC llEIEFIT Alllll.YSIS 
IFor Ni9triil 

1993 1995 1996 1997 1999 2005 2007 2010 

TDTIL lll&R IF i.tNTtlES 
- Recevtry oaly 50 150 150 150 150 150 150 150 
- Rtcyclin9 inly 10 10 10 10 10 10 10 10 

A. llEJEFITS 

1. S.vin9s in i1port of CFC relri9er.ats 
- lki.atity lin lfT : eq11il to recycled fliDtityl 24 78 n 72 65 35 23 8 
- Clf price <in N '" lfJI 40000 40000 40000 40000 40000 40000 40000 40000 
- Vilue sivtd lin N : qu•ntity 1 CIF price) 942398 3126031 '3076n6 2198311 2592121 1408240 909157 300445 

2. £8ploY1fnl reliltd bfnelils 
- lncre•se in cons~ption U9694 1044464 1129766 962382 826129 438055 274309 17929 
- Incre•se in s•ving 132624 513623 506396 473259 W256 215432 13Cl94 43240 

- Tot•l incruse 402317 1558087 1~162 1435blf 1232385 653517 409203 131169 

3. Gover1111nt expenditure relittd bfnelils 
- Incre•se in coasu1ption 2934071 641016 439'l40 439'l40 439240 439240 439240 439240 
- lncre•se in s•ving 1442853 315225 216000 216000 216000 216000 216000 216000 

- Tot•I incrt•se 4376924 956241 655240 655240 655240 655240 655240 655240 

4. Incre•se in 9ov1rn1ent revenues 
- lncre•se in duties on !quipifnts 0 0 0 0 0 0 0 0 
- Incre•se in corpor•te tixts 

- Series 1 Ventures 1 151944 636847 632237 594643 536625 259442 124931 -41507 
- Series 2 Ventures 0 86711 91sn 93613 86722 70694 43971 8402 
- Serin 3 Venluns 0 81145 86711 91sn 89183 82604 57410 19958 
- TDTIL INCREASE IN TAXES 151944 805402 110525 mw 713230 412740 2'.li32.6 -13146 

TOTIL IEEFITS IA> 5873533 6445762 00787()'3 5769031 5t936n 3129731 2199926 1073708 

\Piji 1 ut 2l 



M3 1995 1996 1997 1999 a005 '2007 2010 

B. a5TS 

1. IW4itillil outflows .. •cc111t 1f ilfOrts 
(11t of iaties ~ lilts) 

- C.pilil 1.,ipltllt H1cludi19 uc•iat Spires) 1468530 99'lZ50 0 0 0 0 0 0 
- ~llsmUlH 2.85472 911S53 M6n4 146565 765556 41DJ3 ZIZ067 90551 
- Plnlic N!s 550()79 '211)71119 2n•m 256.3917 2065764 1052519 623745 11&316 

(i t.219 ptr big; ta 1.25 ptr ~; 251 MS\igt) 

2. C.pilil i1tesi.t1t (e1cludi19 (1) iJlove) 321155 224295 0 0 0 0 0 0 

3. Gavtr.eal Hptadilurts 

•· Trai1i119 cost iacurrtd in foreign currency ~ 0 0 0 0 0 0 0 
b. Traini~g cost iacurrtd in locil currency 146853 99225 0 0 0 0 0 0 
C. Publicity tlptDSfl 1946853 99225 0 0 0 0 0 0 
d. Ad9inistralivt Expenses _mooo 432000 .:J2000 432000 432000 432000 432000 432000 
t. Subsidy on equipwnts 279720 119000 0 0 0 0 0 0 

4. Incrt•se in ~ge costs 16571 64203 O!l!l9 59157 50712 'l.llf'l.9 16862 5405 
( lot•l --~es ind s•laries wtigbltd by 0.2) 

5. Incre•se in oper•ling c1sts 
<excluding r•w literial,cons119ibles ind labourl 
- Series 1 Ventures 1 569807 1313028 1296146 1234941 1130119 724015 552916 344U7 
- Series 2 Ventures 0 13400 13400 13259 12430 9691 8359 6585 
- Series 3 Ventures 0 13400 13400 13400 12131 10284 9a 7161 
- TOTft. OPERATIHG COST l6YB07 ;~ 132Zi .. ;zo;ooo ii553iii 7.;_,790 r .. lt"MV't 353014 ;JIVOll» 

6. Dtcreast in govera.ent duties on i•port of CfCs 
- !tilt of duty Ill 50 50 ~ 50 50 50 50 ~ 
- Qi.atily of CFC i1port rtductd <in NTI 24 71 n 72 65 35 23 a 
- Value 1f rtductd duties 471199 1563016 1538318 1449156 1296411 704120 454571 150222 

TOTAL CCSTS CB) 1117846 9154294 7460387 7044396 619719'J 38091&1 28015S4 1656509 

ET NATIIM.. ECOOUC IE€FIT ---- PRESEHT Wt.1£ ca 2.0% disctunlingl 

t Seri•s 1 Ventures - Tbost slirting in 1993 
Strits 2 Venlures - Tllost 1t•rlin9 in 1994 
Stri~s 3 Vtnlur11 - Thost 1\irtin9 i• 1995 

-2314263 -2708532 -1311615 -t275365 -1004216 -680123 -61}1629 -582!01 
N ·174(1482 

IS f -969082 

<Pift 2 of 2) 
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EXPLANATORY NOTE FOR NATIONAL ECONOftIC ANALYSIS 

BENEFITS 

1. 

2. 

Employment related 
benefits (Item 2) 

Government expendi
ture related 
benefits (Item 3) 

COSTS 

3. Additional 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 Z) 

5. Govt. expenditures 

6. 

1. 

a) Trainina cost 
in foreian 
currency 

b) Trainina coat in 
local currency 

c) Publicity 
expenses 

d) Administrative 
expenae 

e) Subsidy on 

Increase in waae 
costs 

Increase in opera-
tina cost a 

Local currency part of the project 
cost. includina port & handlina 
charaes. trainina & continaency 
provision. 

One time expense on foreian experts 
e 30 man-days and us $ 1000 per manday 

e 10% of value of equipment 

One time expense of US $ 100,000 in 
the first year 
Recurrina annual expense i 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 rea~lar expenses 

e 20% of landed value of equipment 

Refer Appendix 5.4 

Operatina costs of th• various type& 
of ventures aa per workina •beets 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 

DiscouPtina rate for computation of 
Net Present Value (NPV) of net benefit 
is taken i z~ based on reference 
provided in Backaround Ana~ysis 
(UNIDO Project No. US/RAF/90/173, Paae 
37). 



APPENDIX LJ. 

ILLUSTRATIVE PROVISIONS OF THe lNDUSTR1AL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.18 

PROVISIONS RELATING TO SALE OF CFCs 

1. Any distributor or wholesaler sellina chlorofluorocarbons 
or halons must 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 vritten records of quantities of 
chlorofluorocarbon returned for reprocessing. 

Accurate information on chlorofluorocarbon and 
consumption will be achieved as follows : 

halon 

a) All records must include the name and address of the 
purchaser. the end use category, the quantity of 
ozone-depleting substances supplied and the quantity 
of ozone-depletina substances returned. The end use 
categories which must be recorded are -

foam p1·oduction 
solvents use 
dry cloanina 
v9hicle air conditioning 
commercial/industrial air conditioning and 
refrigeration 
domestic refriaeration 
domestic air conditioning 
portabJe !ire extinguishers 
halon fire suppression systems 
miscellaneous (i! none of the above, speci!y the 
application or activity) 

b) Uritten records must be sent to the authority no 
later than 14 days alter 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 of!icer upon request. 
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ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEnENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. 1U.1B 

P~OVISIONS RELATING TO ACCREDITATION OF USERS OF CFCs 

1. On and from 1 January 1991 any person who uses any ozone
depletine substance for or with respect to any industry or 
activity listed in Schedule C must be accredited by -

1) an appropriate Industry Board : or 

2) by the Authority 

a) where there is no appropriate Industry Boa~d; or 
b) followina a successful application for 

accreditation made under clause 26. 

2. Accreditation shall be aranted where the appropriate 
Industry Board or the Authority, as the case requires, is 
satisfied tha~ the applicant has -

3. 

4. 

1) an adequate appreciation of -

a) 

b) 

the role of ozone-depletina substances 
depletina stratospheric ozone; and 
the consequences of the depletion 
stratospheric ozone; and 

in 

of 

2) a proven ability to take effective measures to 
minimise emissions of any ozone-depletina substances. 

Uh ere the 
application 
Board must 
application -

appropriate Industry 
for accreditation. the 
not later than 60 days 

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 

conditions, if 
Soard considers 

appropriate. 

A person who 
Industry Board 
accreditation. 

has been refused 
may apply to 

accreditation by 
the Authority 

the 
for 

5. Uhere the Authority receives an application for 
accreditation, the Authority must, not later than 60 days 
after receivina the application -

1) 
2) 

refuse to gr.~t accreditation: or 
arant accreditation •ubject to such condition•, 
any, as th• authority consider• appropriate 

if 



6 • On and from l January 1991. any 
ozone-depletina substance for 
industry or activity listed 
reaistered by -
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person who purchases 
or with respect to 

in Schedule C must 

any 
any 

be 

1) an appropriate Industry Board; or 
2) by the Authority 

~) where there is no appropriate Industry Board; or 
b) followina a successful application for 

reaistration made under Clause 4. 

7. Reaistration 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 per~on applyina for reaistration has access to 
the nec~ssary equipment to minimise the emissions of 
any ozone-depletina substance. 



APPENDIX 6.3 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.18 

PROVISIONS RELATING TO PURCHASE OF CFCs 

1. Any person who purchases any ozone-depletina 
must maintain. in respect of each purchase, 
records which must -

1) contain the 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 was purchased. 

2) be made available for inspection upon request at any 
time by an authorised officer. 



APPENDIX 6.4 

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 services 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 Conditionina 

2. To reduce the emission of chlorofluorocarbons from motor 
vehicle air conditionina units -

1) on and from the date of declaration cf this policy, 
any person who desians or services motor vehicle air 
conditionina units must comply with the "Code o! 
Practice for the Desian and Service of notor Vehicle 
Air Conditionina Units" endorsed by the Authority; 
and 

Z) on and from 1 January 1991, services or maintains 
motor vehicle air conditionina units must reclaim 
chlorofluorocarbuns vhenever units are beina serviced 
and maintained; and 

3) any chlorofluorocartons reclaimed must be returned to 
the distributor or vhclesal~r for reprocessina, or 
recycled on-site or securely stores pendina 
destruction. 

Industrial/Commercial Air Conditionina and Refriaeration 

3 . To reduce 
industrial 

the emission of 
and commercial 

refriaeration units -

chlorofluorocarbons 
air co~ditionina 

from 
and 

1) on and from the date of declaration of this policy, 
any person who desians or setvices industrial and 
commercial air conditionina and refriaeration units 
must comply with the Code ot Practice for the Desian 
and Service of Industrial and Commercial Air 
Conditionina and Refriaeration Units" endorsed by the 
Authority. 
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Z) on and from 1 January 1991, any person who services 
or maintains industrial and commercial air 
conditioning and refrigeration units must reclaim 
chlorofluorocarbons whenever units are being 
serviced, maintained and decommissioned; and 

3) 

On 

Any chlorofluorocarbon that is 
returned to the distributor 

reclaimed must 
or wholesaler 

be 
for 

reprocessing, or recycled on-site or securely stores 
pendin• destruction. 

and from the date of declaration of this policy 
refrigeration and air conditionina units containing 
chlorofluorocarbons must be labelled in such a manner that 
the refriaerant can ~e identified by service personnel at 
all times. 

Domestic Air Conditionina 

5. To reduce the emiss~on of 
domestic air conditioners 

chlorofluorocarbons from 

1) on and from the date of declaration of this policy, 
any person who services or maintains domestic air 
conditioners must reclaim chlorofluorocarbons 
whenever units are beina serviced and maintained at 
a central service premises; and 

z ) any chlorofluorocarbon that is 
returned tJ the distributor 

reclaimed must 
or wholes al er 

be 
for 

reprocessina or recycled on-site or securely stored 
pendina destruction. 



APPENDIX ~ 6.4 A 

South Coast Air Quality nanaaement District, California, has 
introduced the following rules which are indicative of the 
requirements in the USA. 

a) Rule 1411: Recovery 2£. Recycling of Refriaerants from Motor 
Vehic~e Air-conditioners 

b) 

This ru!e prohibits, w.e.f. 1/1/92, release or disposal of 
refriaerants used in notor Vehicle .PA Air-conditioners and 
prohibits the sale of refriaerant in cor-tainers carryina 
less than 20 pounds of refriaerant. This rule is applicable 
to any person enaaaed in installation. replacement and 
servicina of Motor Vehicle Air-conditioners or any other 
vehicle repairs that could cause release of refriaerants. 
This rule also applies to refrigerant 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 Mobile Air Conditionin£ Society (MACS) have devised a 
proaram to impart proper trainina to techniclans for proper 
use of equipment, understandina of the recovery process, 
equipment servicina requirements. A writte~ test is 
administered (at a nominal cost of $ 20 per person) and 
certificate issued to successful technicians. 

Rul~ 1415 Reduction CFC Emission from Stationary 
Refris~ration 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 O¥erators of such systems to reclaim 
recover and/or recycle the refriaerants and minimize 
leakaaes. This is also applicable to any persons who 
replace, service or relocate a refrigerant 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 installation• of refriaerant 
systems require an inspection by a certified auditor to 
determin9 that the system is operatina as per specifications 
and there are no refriaeration leakaaes. Such an 
inspection is required every 12 months. 

The full text of the rules are available with us and 
above is an extract to indicate the nature and coveraae 
the leaialation in force reaardina th• recovery 
recyclina of refriaeranta. 

the 
of 

and 



APPENDIX 6.5 

PROVISIONS IN SUISS ORDINANCE ON ENVIRONlfENTALLY 
HAZARDOUS SUBSTANCES 

DISPOSAL OF EOUIPftENT CONTAINING CFCs 

1. The reaulation interalia contains special provisions for 
disposal. which means e.a. that refriaerants must be 
removed from discarded refriaerators and properly dispose~ 
of. On January 1st 1992, a concept for the elimination of 
used refriaerators and deep freezers. elaborated by the 
concerned industry. has become operational nationwide. 
Accordina to this scheme. 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 elimination unit. that recovers the CFC from 
the refriaeration circuit and the insulatina material. 

Source : Ordinance of 9 June. 1986 relatina to 
Environmentaly ftazardous Substances (Ordinance on 
Substances: Rs 814.013). 




