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SYNOPSIS 

Thia repo~t presents the backaround analysis that ia 
intended to facilitate the UNIDO Secretariat to advise the 
Governaenta of Eaypt. Kenya and Niaeria to enable the• to 
launch an efficient ayatea ~f collection/recovery and 
recyclina of refriaerant aaaea and to develop reaional 
auidelines for Africa as a whole. 

The report i• presented in four voluaea. aa deacribed 
below : 

VOLUftE I EGYPT COUNTRY STUDY 
VOLUftE II IENYA COUNTRY STUDY 
VOLUftE III NIGERIA COUNTRY STUDY 
VOLUftE IV REGIONAL GUIDELIRES 6 DATA BANK 

Voluaea I. II • Ill are structured aiailarly aa under : 

The first part deals with a national econoaic audit 
on the pattern of laport, deaand and utilisation of 
CFCs in each of the countries baaed on an extenaive 
prlaary aurvey. The audits. In turn, provide an 
aaaeaaaent of the potential quantity of CFCs that can 
be recovered froa varioua aubaectora over the period 
allowed for coaplyina with the ftontreal Protocol. 

The aecond part looks at varioua feasible technical 
options and an analysis of the techno-econoaic 
viability of aettina up nation-wide syMteas for 
recovery and recyclina alona with calculation• of the 
net national economic benefits for each country for 
implementina such ayateaa. 

The next part looks at the framework required for 
iapleaentation. takina into account the technical, 
econoalc, socio-political and leaislative 
environaenta in each of the countries. 

Voluae IV provides reaional auldelinea for Africa aa a 
whole and the structure for a reaional policy aakina 
oriented data bank. Thia voluae review• the analysis of 
the three countries on a coaparatlve baai• to evolve a 
aenerall•ed set of auidelines that could be uaed for 
lapleaentina collection/recovery and recyclina proara•••• 
tbrouahout Africa to atrenathen environaental and 
lnduatrial policy and strateay in the reaion. 

Th• findinas of the study indicate that aiven adequate 
f inanclal support fro• aultilateral aaenciea and with 
appropriate l•aialatlon and inatltutional atrenathenlna 
for iapleaentation, viable proara .. ea for collection/ 
recovery and recyclina of refriaerant aases can be aet up 
in each of th• project countries and policy auidelinea 
can be establiahed for Africa as a whole. 
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EXECUTIVE SUnnARY 

I BACKGROUND 

Ozone depletion and ita after effects on the ilfe on earth 
have becoae a aatter of alobal concern. Uith the sianina 
of the ftontreal Protocol. the international co .. unity haa 
coae toaet~er for takina the necessary steps to atop the 
daaaae to the atratoapheric ozone layer. Thia atudy ha• 
been co .. iaaioned by UNIDO. aa part of an onaoina project. 
to cover the techno-econoalc aaaeaaaent of the financial 
viability of collection. recyclina and/or aafe diapoaal of 
refriaerant aa••• and related aateriala. The field survey 
has been carried out i~ Eafl)t. Kenya • Niaeria. the 
project area countries to aerv• as a baais for 
recoaaendlna policy auidelinea for Africa aa a whole. 

II CFC AUDIT • DE!IAND FORECAST 

A coaprehenaive survey vas carried out in the three 
project countriea. coverina in detail the airconditionina 
and refriaeration sector. for assesaaent of the present 
level• of conauaption of CFCa in various aub-aectora. 

The survey involve~ contactina manufacturer•. importers of 
CFCs, aervice aaencies, co .. ercial installation• as vell 
as profesalonal bodies. associations and aovernaent 
aaenciea such aa Eayptian Environment Affairs Aaency 
(EEAA) in Eaypt. National Environment Sectt.(NES) in Kenya 
• Federal ~nvironment Protection Aaencv (FEPA) in Niaeria. 

The total conauaption of CFC-11 & CFC-12 in 1991 in Eaypt. 
Kenya• Niaeria ia shown below in Table I. 

TABLE - I 

CFC UTILISATION BY SUB-SECTCR IN 1991 
(ftT) 

I EGYPT KENYA NIG!RIA 
1------------- ------------- -------------
ICPC-11 ICFC-12 CFC-11 CFC-12 CFC-11 CFC-12 

----------------1------ ------ ------ ------ ------ ------
1. Refriaeration 

• Aircondi­
tionina 

- Doaeatic 
refriaera­
tora • 
deep free­
zera 

- Commercial• 
induatrial 
refriaera­
tion 

264 

50 

321 10.5 20.7 60.5 77.8 

25 6 51.7 6.5 3.5 

(1) 



Table-I (Contd .. ) 
(ftT) 

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

----------------1------1------1------1------1------1------
- Do a eat 1 c • 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 

- ftobile I I 89 I 6.5 I I 382.7 
alrcondi- I I I I I 
tionina I I I I I 

Sub-Total 345 I 435 I 16.51 78.91 71.7 I 471.3 

2. Aerosol• I s 4 . 
I 

3. Plastic Foaaal 
90 I 

640 I 
360 I 

so I I 280 
I 150 
I 

Total I 1075 I 845 I 21.51 82.91 351.71 621.3 

1920 104.4 973 

There la no aianlf lcant coneuaption of CFCs in 
sector aa CFC-113 baa been aubatltuted 
Tetrachlorid~ and ftethyl Chlorofora which 
controlled subatances as per the aaended 
Protocol. 

the solvent 
b¥ Carbon 
are alao 

nontreal 

The aajor proportion of CFC conauaption in all countriea 
has been in the air conditionina A refriaeration sector 
(41%. 91\ and 56\ in Earpt. Ken¥& • Niaeria 
reapectlvely) due to the partial or coaplete switchover to 
subatitutea in the other aectors. The per capita 
consumption of CFC• in Eaypt, Kenya and Niaeria was 33.7 
a••· 4.15 a•s and 8.5 eas reapectlvelJ' in 1991. 

The demand forecaat for CFCs in th• various aub-aectora of 
refrla•~ation and airconditionlna, baaed on industrial 
arowth rates, la aummarlaed below in Table II, for the 
benchmark rear• of the ftontreal Protocol. 

TABLE - II 

PRESENT • PROJECTED DEnAHD POR CFCs IN THE PROJECT COUNTRIES 

1991 1996 'l007 21>10 

:Cfc-11:Cfc-12:Cfc-11:Cfc-12:crc-11:Cfc-12:Cfc-11:Cfc-12:Cfc-11:CFc-12 
-------:-:-:-:-:-:--:-:-:-:-

:- New :105~ l497.0 l179 : 43.1 I 0.0 I 0.0 : 0.0 : 0.0: 0.0: 0.0 
EGYPT :- R1ci..rgi119: 20 :zca.o : 25.0 1411.6 1 19.o :276.7 : 17.9 :229.1 : 16.3 :1~.o 

----:--:--:-:-:--:-:-:-:--:---
:- Toi.l 110~ 114~ 1204.0 14~.7 : 19.0 1276.7 : 17.9 1229.1 : 16.3 l156.0 

HU 



Tiblt-Il ICoatd.I 

1991 1996 2007 2010 
ClllfTRY 

:CFc-11:crc-1i:CFc-11:CFc-1z:CFc· 11:CFc-1z:CFc-11:crc-1z:crc-11:CFc-12 
--------:--:--:--:--:-··· -:--:--:--:--:--

:- New : 21.5: 39.5 : 6.7 : 4.a : o." · o.o : o.o : o.o : o.o : o.o 
KEMYA :- Rech.ir9in9: 0 : 43.4: 0.0: 49.9: 0.0: •.. • ' 0.0: '/!1.7: 0.0: 1~.~ 

----:--:--:--:--:--:--:-· . . . ·.--.--.--
:- Taul 21.s: az.9 : 6.7; 54.7 : o.o : 37.o : o.o ; ~:.1 : o.o: 1a.3 

:- New : 347 :216 : 43.2 : 42.5 : o.o : o.o : 0.0 : 0.0 : 0.0 : 0.0 
JllGERIA :- Rec~r9in9: 4.7:405.3 : 4.Z :31&.2 : 0.0 :104.Z : 0.0 : 50.3 : 0.0 : 11.7 

----:--:--:---:--:--:--:--:--:--:--
:- Tat•l : 351.7:621.3 : 47.4 :360.7 : o.o :104.z : o.o : 50.3 : o.o : 11.1 

After 1997 the CFC demand will only be for servicing of 
the exiatln& population of CFC baaed equipment. aa new 
equipment production will be baaed on aubatltutea rather 
than CFCs .. Inspite of th- phaaina out of equipment based 
on CFCs. the CFC requirement is still abova the ftontreal 
Protocol limits in the years 2005/2007. 

As all the three countries are sianatories to the ftontreal 
Protocol. the above demand projections. when viewed in the 
context of compliance with the P~otocol requirements. 
shows that these countries have no alternative but to 
plan. oraanise and implement proarammes which will brina 
dovn the recharaina requirements for CFC based products. 
This can only be achieved by puttina in place. an 
effective national system for collection/recovery and 
recycl:na, as well as substi~ution of CFCs. 

III EOUIPftENT FOR RECOVERY AND RECYCLING OF CFCs 

Several manufacturers/users of these equipment were 
contacted and met by ~he project team experts, to 
understand the features and operations of the same. 
Based on this. a comparative evaluation of the technical 
features of various representative model~ of recovery and 
recyclina equipment was carried out. 

In view of the fact that the volumes of CFCs handled by 
typical individual enterprises in the prQject countries 
are very ••all a• compared to tho•• in dev~loped 
countries, the low capacity portable models of the 
recovery and recyclina equipment would be most appropriate 
for adoption i11 Eaypt. Kenya and Niaeria. 

The indicative 
(capacity upto 
of a recycllna 
US.S 1400 t>nly. 

price of a portable recovery equip•ent 
0.5 lb per minute) is US .S 1000. while that 
equipment (capacity upto 25 Ka per hour) i• 

(111) 



IV TECHNICAL OPTIOHS FOR COLLECTION/RECOVERY AND PECYCLING OF 
CFCs 

The various technical options for collection/recov~ry and 
recyclin& of CFCs from the refri&eration and 
airconditionins equipment were evolved takin& into 
consideration the present practices for repair and 
~~intenance of equipment in the four sub-sectors. viz 
dom€stic refriaerators and deep freezers. commercial and 
industrial refriaecation. domestic and commercial 
airconditionina. and mobile airconditionina. 

Based on the findin~s of the field survey and evaluation 
of the eq~ipment available for collecti~n/recovery and 
recyclin~ of CFCs. the technical options found relevant in 
the specific context of the three countries are as 
folluws : 

1. Cidespread use of plastic ba~s for collection of CFC-
12 durina servicin& of domestic refriaerators and 
deep freezers 

2. Recovery equipment to be installed at th~ workshops 
of manufacturers/ass:~blers as well as larae 

3. 
servicina aaencies 
Recyclin& of the collected/recovered CFCs would 
ideally done by deal~~s/distributors/importers 

CFCs. who already have a network for supply to 
end users 

be 
of 

the 

The priorities for recovery and recyclin~ of CFCs in the 
three countries are as follovs baned on the CFC 
consumption pattern and assessment 0f recov&rable 
quantities for each sub-sector. 

Country 

Xenya 

Niaeria 

Sub-Sectol" 

Domestic refriaeration & deep freezers 
ttobile airconditioniP& 
Domestic re:riaerators & deep freezers 
Commercial & Industrial refriaeration 
ttobile aircondltionina 
Domestic refrlaerators & deep freezers 

Considerations for Adoption of Recovery & Recyclin& 
Eguipm4nt 

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

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

(iv) 



Att~inable Reduct~on in CFC Coneuaption 

Recov•ry and recy~lina proaraaaea in each country 
help to reduce the CFC conauaption substantially. 
•~ximua reductions attainable, baaed on 1991 field 
data. a~e aiven in Table Ill below 

will 
The 

survey 

TABLE - III 

nAXlftUft ATTAINABLE REDUCTION IN CFC CONSUftPTION 
BY RECOV~RY & RECYCLING (1991 DATA) 

Eaypt 
Kenya 
Niaeria 

as \ of recharaina 
deaand 

58 
56 
36 

as % of total 
deaand for 

airconditionina 
& refriaeration 

sector 

28 
26 
27 

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

Recovery of CFCs from related materials (Insulation Foam) 

The recovery of CFCs from inaulation foam is loaiatically 
and economically not feasible in the project co1.ntries. 
Reported initial estimates from developed countries 
auaaest that the overall coet of CFCs recovered from 
domestic refriaeratora would be nearly twenty five times 
the coat of virain CFC. 

Safe Disposal of CFCs 

Disposal of CFCa ia not a practical proposition for any of 
the project countriea aa th• facilities for thermal 
incineration require very hiah capital investment (over 
US$ 40 mill~on) and hence can be juatified only if the 
quantity of CFCs to be deatroyed is of the order of 15,000 
nT per annum. Even then the coat of destruction is about 
US$ 3000-3500 per nT of CFC makina it eronomically 
unviable. 

V ECONOftIC VIABILITY 

The economic viability of the identified technical options 

(v) 



for recovery and recyclina was done at 

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

Viability Analysis at Venture level 

The first step in venture level viability analysis was to 
establish the dimensions of the venture in teras of 
equipaent required, baaed on which the project investment 
and means of financina were determined takina the current 
prevailina norms in each country. The number of ventures 
of each type for the three project countries were arrived 
at as follows : 

TABLE - IV 

HAXlftUH NUHBER OF RECOVERY & RECYCLING VENTURES IN THE 
PROJECT COUNTRIES 

I EGYPT I KENYA I NIGERIA I 
1----------------1-----------------1----------------1 
IRecoveryl Racy- IRecoveryl Recy- IRecoveryl Racy- I 
lonly clina lonly I clina lonly I clina I 

----------------1-------- ---;---1-------- ----;---1--------1----;--1 
Hax. annual qty I 57 HT 211 ftTI 16 HT 24 ftTI 60 nTt 81 ftTI 
feasible (avera-1 I I I I 
ae for 1993- I I I I I 
2010) I I I I I 

I I I I I 
Hin economic8qtyl 261 Ka 1799 Kai 180 Ka 1266 Ka I 256 Ka11633 Kai 
pei- venture I I I I I 

nax. number of 
1rent'1res possl­
bl e 

I I I I I 
I 218 117 I 90 19 I 234 I 50 I 
I I I I I 
I I I I I 

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

8 Taken as 25\ hiaher than the break-even 
volume 

Based on the above and taklna into account the findinas of 
the industrial field surveys carried out, the practical 
nuaber of ventures for each country were deterained. The 
viability analysis of ventures for the three countries is 
Auamariaed in the Table V below : 

(vi) 



TABLE - V 

SUrmARY OF VIABILITY ANALYSIS AT VENTURE LEVEL 

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

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

Project coat 1352 3224 1366 3244 1352 3223 
per venture(US$) 

Coat per ka 0.92 4.10 1. 04 5.80 0.92 4. 47 
of CFC procesaedl 
(US $) I 

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

I 
Internal r:-ate I 
of return (IRR) I 

I 
- on project I 23.5% 18.9% 27.9% 75.6% 47.2% 97.7% 

coat I 
---------------------------------------------------------------------

The break-even quantity for recovery and recyclina 
ventures in Kenya are the loweat aa compared to Eaypt and 
Niaeria, aa the existina aellina prices of CFCs in Kenya 
are the hiahest. 

The promotion of th••• ventures will help each of the 
countries to comply with the ftontreal Protocol. Uhil• 
this would be almost total in Niaeria, in Eaypt and Xenya 
the recovery and recyclina proaraame would have to be 
supplemented by CFC banks or perhapa use of a drop in 
substitute for recharaina in the years after 2007. 

At the enterprise level, the v•nturea for collection (by 
plaatic baas), recovery (by portable equipaent) and 
recyclina will need to be aupported with measures auch a• 
exemption of import duty and proviaion of capital aubaidy 
on equipment, increaae in iaport duty on virain CFCs, 
and Governaent sponsored trainina and publicity coapaian, 
!or th••• venture to becoae economically viable. 

Net National Economic Benefit 

The venture level analyaia haa been 
national level for each country. 

(vii) 
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Econoaic Benefit has been worked out usina the principles 
of social coat benefit analysis. The annual coats and 
benefits (at 1992 prices) have been assessed for the 
period 1993 to 2010. A discountina factor of 2\ has been 
used to deteraine the •net present value• of the net 
national econo•ic benefit for each country, as suaaariaed 
in Table VI below. 

TABLE - VI 

NET NATIONAL ECONOftIC BENEFIT 

I EGYPT I KENYA I WIGERIA 
--------1---------------1----------------1----------------
In local I(-) LE 19.69 ftnl(-) KSR 13.52 ftnl(-) N 17.44 ftn 
currency I I I 
In US$ IC-) US$ S.95 ftnl(-) US$ 0.48 ftn IC-) US$ 0.97 ftn 

The net value for Eaypt is particularly hiah owina to 
subsidy on plastic baas which ia the aajor aediu• 
collection of CFCs from th• laraest sub-sector 
doaestic refriaerators. 

the 
for 

i.e. 

This further confiras the fact that recovery and recyclina 
proaramaes ln these countries have to be viewed as a 
requirement needin& financial support froa international 
aa~ncies. 

VI FRAftEUORK FOR IftPLEftENTATION 

At present none of these project countri9s have an 
appropriate leaialative and institutional framework, vith 
respect to usaae, recovery and recyclina of CFCs. 

The econoaies of these countries are characterised by lov 
rate of ar~vth, adver•e balance of payments situation and 
dependence on iaports in th• aanufacturina sector. 

The public awareness and consumer pull ia limited and at 
the present level cannot be counted on to drive a recovery 
and recycljna proaramme. Further, the exist in& 
institutions are not aeared up in term• of oraaniaation or 
trainina for coordinatina the tot~l proaraame. 

Ue recommend the follovina framework for iapleaentina the 
recovery and recyclina proaramae : 

1. Coamand and control aeaaurea 

Th••• measures are in terms of enactment of 
leaislation on practices in the follovin& areas which 
would be applicable in all the countries. 

SAle ol CFC and aaintainina records of the •a•• 
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Accredltion/certification of uaera of CFC 
Obliaation on the part of larae installations 
especially chiller• and equlpaent aanufacturera 
to install recovery equipaent 
Obllaation of service aaencies to recover CFCs 
Obliaation on sellers of CFCs to buy back 
recovered CFC• 
Obliaation on aervlce aaenclea to return a 
certain proportion of recovered CFCs to be able 
to purchase virain CFCa 

z. Financial Support fteaaurea 

Thea• are -

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

Providina aranta/aubsidiea to entrepreneur• for 
aettina up ventur••· The aLnLaua subsidy to 
aake the venture• viable is 20%. However hiaher 
subsidy of upto 50\ can be considered by each 
country dependina on th• priority to be accorded 
for iapleaentation. 
Increasina the price of viraln CFC by iapoalna 
hlaher duties ao as to raise the price of 
'recovered' CFC 
Free supply of plastic baas to accredited 
service aaenciea 
neetina expenses for trainina and promotion 
neetina the costs of aettina up a CFC bank when 
~•quired 

It ia recommended that these coats should be met out 
of a special fund created with the help of forelan 
aid. 

3. Institutional Strenathenina 

Ue have recomaended that in each of th• project 
countries th• exiatina aaency dealina with 
environaental issues like EEAA in Eaypt, NES in Kenya 
and FEPA in Niaeria, create a separate departaent to 
deal exclusively with the followin& in conjunction 
with aanufacturers aaaociationa and other bodi••· 

Evolvina code• of practice 
Providina technical input• throuah trainina 
Certification/accreditation of service aaenciea 
Aaaiatina in atart-up of venture• 
Collection and compilation of data on CFC supply 
and uae 
Runnina demonstration centre• for recovery and 
recyclina equipment 
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Settina up of CFC banks (a.a. Ken¥• • Ea¥pt) 
Oraanisina public avareneaa proara•• 
Intervention in pricina of 'recovered' CFC 
Overall coordination & aonitorina vith industr~ 
and aultilateral aaenciea 

Uhile the aeasures auaaested by and larae ar~ co .. on 
for these countries, the differences in the 
environment and industrial situation in each of the 
countries, calla for soae variations in approach. 

Uhile in Eaypt leaialation would be effective in aany 
areas, in Niaeria it would be f inancJal incentives 
that vould evoke the atronaer response. 

The actual aix of aeaaures and their tiaina ln each 
of the countries would finall¥ depend on the level of 
response and the speed at vhich the respective 
aovernaenta wish to iapleaent the proaraaae. 

VII COftPARISON OF COUNTRY CASE STUDIES & FORftULATION OF 
REGIONAL GUIDELINES 

The comparison of recover¥ a·~d rec¥clina proarammes in the 
three project countries is auamariaad in Table-VII belov. 

TABLE - VII 

CFC RECOVERY AND RECYCLING - A COftPARATIVE ANALYSIS 

PARAftETERS 

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

Domestic 
Frldaes 
Commercial & 
Industrial 
Refriaeration 
Commercial Air 
Conditionina 
ftoblle Air­
Condl tioners 

Total cumulative 
Consumption (ftT) 

EGYPT 

5876.2 

309 

412 

1102 

1699.2 

(X) 

KENYA NIGERIA 

278.2 923 

490.8 79 

90 

60.1 2826.2 

829.7 3918.2 



Table-VII (Contd .. ) 

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

----------------------------------------------------------
Cuaulative total I 6131 
recharaina I 
requireaent fro• I 
1993 to 2010 (ftT)I 

I 
- aa a \ of totall 79.6\ 

conauaption I 
I 

ftax. CFC Recove- I 
:able by aub- I 
aector froa I 
1993 to 2010 (ftT) 

Doaeatic 3084 
Frid&•• 
Coaaercial • 133 
lnduatrial 
Refriaerati~n 

Coaaercial Air 
Condltlonlna 
ftobil• Alr­
Condi tioners 

Total 

Practically­
recoverable quan­
t it¥ (includlna 
collection uaina 
plaatic baaa)froa 
1993 to 2010 (ftT) 

- aa a % of total 
conauaption 

- aa a \ of 
recharaina 
requirement 

T¥pe of aervice 
aet up in each 
aub-aector 

46 

566 

3829 

1764 

22.9\ 

28.8% 

727.4 

145 

233.5 

26 

404.5 

253 

30.4\ 

34.7% 

Doaeatic 
Frida•• 

Small repair ftanufactur­
aaenciea era' aervi­

ce deptt. 
plua aaall 
aaencl•• 

(Xi) 

3339 

85.2% 

422.1 

23.4 

17.1 

1005.7 

1468.3 

817 

24.4% 

ftanufactur­
•r•' aervic• 
deptt. plua 
aaall aaen­
ci•• 



Table-VII (Contd .. ) 

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

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

co-ercial & 
Industrial 
refriaerators 

ftob..:. le Air­
con•ti t ioners 

ftanuf acture­
ra service 
network 

Garaaes of 
various 
sizes 

ftanuf actur­
ers • servi­
ce deptt. 

Bia Garaaea/ 
aaenciea 

ftanufactur­
era • service 
deptt. 

sizes 

Total Project 
In~~staent(inUS$) 

173.888 70,860 235.030 

Avera&• annual 
value of CFC 
saved (in US$) 

215,606 35.159 100.889 

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

a) The present industrial infrastructure is poor and 
manufacture of CFC based equipment le dependent on 
import of co•ponents as vell as CFCs. Hence the 
substitutic:. 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 exietina CFC based equipment. resultin& in 
continued requirement of CFCs for recharaina. 

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

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

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

e) 

f) 

All countri•• would have to import the recovery 
recyclina equipment, hence th• project coat 
ventures is similar. 

and 
for 

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

recyclina 
adequate 

ventures 
financial 
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VIII 

&) 

support and institutina an app~opriat~ pricina 
aechanisa for collected/recovered and recycled CFCs. 

In all countries. the present oraanisation 
respective environaental aaenciea requires 
atrenethened for iapleaentina and aonitorina 
CFC recovery and recyclina proaraaaea. 

under 
to be 

c;,f the 

h) Existina leaialative framework in each of the 
countries ia inadequate with respect to CFC 
utilisation. Thia calls for necessary leaislation to 
be enacted to cover the followina 

Sale • purchase of CFCs 
Foraulation and iapleaentation of codes of 
practice in aanufacturina as well as servicina 
Collection/recovery of CFCs by service aaencies 
and purchase of the aaae for recyclina and sale 
by the sellina aaencies 

i) Need for eaphasis on increasina public awarenee• to 
aake the collection/recovery and recyclina proaraaaes 
successful. 

REGIONAL CUIDELINES FOR AFRICA AS A UBOLE 

Baaed on the above coaparative asseasaent of country 
studies. the ~eaional auidelines for Africa aa a 
have been formulated, as detailed in Volume IV of 
report. 

case 
whole 
this 

Some of the sianificant auidelinea ar~ : 

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

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

3) 

4) 

Financial support by the concerned Government 
•akin& the recovery and recyclina activity viable 
venture level would be required. 

for 
at 

The national Governaenta would in turn need support 
for fundina this proaraaae fro• external sources, 
i.e. aultilater&l fund created by the international 
coaaunity. 

The number 
formulation 
require a 

and 
wi 11 

and a 

of recovery and recyclin& ventures 
of an overall National S~atea 

detailed audit of CFC consumption 
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5) 

6) 

study of •anufacturina and Bervicina practices in 
each country. 

The audit data would need to be analya•d 
prioritisation oi sub-sectors for imple•entina 
recovery and recyclina proaraaae. This would 
based on tho assessaent of the q~antities of 
handled and a•oaraphical dispersion of users as 
as aervicina aaencies. 

for 
the 
be 

CK 
well 

A national data base would need to be 
each country which woul~ coaprise 
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 
Reaional Data Bank, the structure for which has been 
discussed in detail in Volume IV of this report, and 
auaaarised below : 

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

Level Z 

Level 3 

Level 4 

activity of 
enterprises 
particulars 

and the 
of CFC 

consumption and utilisation. 

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

Sector level 

National level 

- containina an aaareaation of 
su~-sector level data plus 
sector specific data 

- in which the data will be 
aa~reaation of sector level 
data aa 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 uae in 
different African countries intearated into the Reaional 
Data Bank can provide sufficient data at the enterprise, 
sub-sector and sectoral levels for assistance in 
formulatina required policy measures. 

VIII. CONCLUSIONS 

The f ihdinaa of the at~dy indicate that aiven adequate 
financial support fro• •ultilateral aaencies and with 
appropriate leaialation •nd institutional strenathenina 
for implementation, it is technically, economically and 
oraanisationally feasible to have viable proaraaaes for 
recovery and recyclina of refriaerant aa•e• in Africa. 
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CHAPTER - 1 

INTRODUCTION 

1.1 BACKGROUNC 

There is overwhelaina scientific evidence to indicate that 
damaae to the ozone layer is beina caused by 
chlorofluorocarbons (CFCs) which are used In refriaeration 
and airconditionina equipment, aerosols, plastic foams and 
cleanina solvents. 

Ozone depletion can lead to increased hiah eneray ultra 
violet radiations on earth which can result in major 
problems such as increasina human skin cancer, disruptina 
the aquatic food chain and adversely af f ectina food-crops 
production. In addition, CFCs are aenerally held to be 
responsible for some one fifth of alobal waraina. 

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

The ·open ended workina aroup ot the parties to the 
nontreal Protocol' recommended that ·country specific 
studies' be carried out in developina countries in order 
to understand their specific needs and to estimate the 
cost of assistance required to comply with the nontreal 
Protocol. 

As a contribution tc these efforts UNIDO has embarked upon 
a project US/RAF/90/173 with the followina 9 sub­
proaraames with specific reference to countries in Africa. 

1. Industrial Country Studies 

2. Indvstrial Sub-sector Backaround Analyses 

3. Techno-economic Appraisal 

4. Identification of Industrial Enterprises producina/ 
~sseablina CFC-based Products 

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

6. Teat Methodoloay to determine coat of replacement 

7. Revise Methodoloay and Computer Software 
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8. Deterain~ the Cost of Substitutin& Technolo&ies 

9. Fundina the TechnoloaY Substitution 

The first two sub-proaramaes have been completed and they 
have brouaht out that the areatest impact on reductions in 
CFC consumption in African countries can be made throu~h 
adoption of efficient recovery and recyclina systems of 
the coolant aases CFC 11 and CFC 12 used in the 
refriaeration and airconditionin& sector. 

1.2 STUDY OBJECTIVES 

1.2.1 The present project has been assi&ned to ftantec 
Consultants Pvt ~td, India vide UNIDO lette~ dated 26th 
October, 1991. This forms the sub-proaramme no. 3 of the 
above project US/RAF/90/173 and is aimed at "Techno­
economic Ass~ssment of the Financia~ Viabilit~ of the 
collection and safe disposal of refriaerant aases and 
related materials". The aims of this assignment are. 

to carry out the backaround analysis required to 
allow the UN~DO Secretariat to provide the 
Governments of three (3) representative African 
countries Eaypt, Kenya and Niaeria, with policy 
advice to enable 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 development of a 
aeneralised set of technical, economic, political and 
leaislative auidelines valid for Africa as a whole 
and to strenathen environmental and industrial policy 
and strateay in the reaion. 

In 1990, UNEP conducted a country 
Layer Protection Kenya case 
strateaies" for Kenya. 

2tudy 
study 

titled "Ozone 
on costs and 

This project takes off from this staae and concentrates on 
J 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 Montreal Protocol, and fall in the cateaory of 
"Devel~pina Countries" as defined in the Montreal Protocol 
as their per capita CFC consumption is far less than JOO 
ams. per annum. 
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1.3 STRUCTURE OF THE REPORT 

1.3.1 The project report coverin& the s~udies related to Eaypt. 
Kenya and Niaeria. is prepared in four volumes. as under: 

Volume I 
Volu~e II 
Volume III 
Volume IV 

Eaypt Country Study 
Kenya Country Study 
Niaeria Country Study 
Reaional Guidelines & Data Bank 

Each of the volumes I. II and III are structured in such a 
way that it ~ecomes a stand alone comprehensive report of 
that ~ountry. but yet carries with it the overall 
Executive Summary and Conclusions. which cover all three 
country studies. This arranaement permits each country to 
have its own repor~ 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 reaional aspects and provides a set 
of auidelines and inputs for a policy-makina oriented data 
bank to assist international aaencies in f ormulatina a 
reaional policy for recovery, recyclina and disposal of 
~FCs used in the refri•eration and airconditionina 
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 pattern (by sub-sector) 
Unit CFC consumption norm (by equipment) 
Estimation of New and Recharaina demand (by sub-sector) 
Physical distribution of suppliers/users 

Step II Demand Forecastira for airconditionin& and 
refriaeration sector (upto year 2010) 

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

Step III Technical options for Recovery. Recyclina and 
Safe Disposal 

Schemes for recovery & recycline in various sub­
sectors 
Equipment selection 
Loaistics and other aspects of technical feasibil~ty 
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ldentificaticn of types of ventures & framework for 
national system for recovery & recyclina 

Step IV Economic Viability Analysis 

At venture as vell as national level 
Sensitivity Analysis 

Step V : Framework for Implementation 

Present Scenario 
Proposed measures such 
support. Market measures, 

as Leaislative. Financial 
Institutional framework 

1.4.2 The basic collection of data has been based on a 
comprehensive field survey of industrial Pnterprises, 
professional bodies and associations, as well as 
aovernment oraanisations etc.. Suitable 
questionnai1es/check lists were used for obtainina the 
necessary information irom various sources. Discussions 
were also held with relevant international organisations 
includina UNEP, Uorld Bar-k, etc. 

Considerable 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 expQrts, nationals from the 
country were employed as sub-contractors, to facilitate 
the conduct of the study and to have local p~rticipation. 

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

1.4.3 A brief resume of the coverage is aivP.n below : 

a) Useful discussions were held with Mr Bjarne Larsen, 
Proaramme Officer and nr Paul Mwake, Consultant, 
UNIDO; nr Tore J Brevik. Chief, Information and 
Public Affairs and Mr Naigzy Gebremedhin, Chief, TAEB 
of UNEP as well as Mr K n Sarma, Coordinator Ozone 
Secretaridt, and Mr Yusuf J Ahmad, Ad~isor, UNEP. 
Meetings were also held with Mr B 0 K'omudhu, ttr 
nuao, Director, nr F N Kihumba and ~r nunaai cf the 
National Environment Secretariat. 

The role and sianificance of NES and UNEP are given 
below : 

National Environment Sectt.(NES) 

NES is a Kenya Gover~ment Depart~ent under the 
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Ministry of Environment and Natural Resources. The 
Secr.etariat is mandated with technical matters 
related to the resolution of environmental and humafi 
settlements issues. 

NES is instrumental in formulation and implementation 
of various policies, proarammes and projects related 
to various environmental issues in Kenya. As Kenya is 
a sianatory to the Montreal Protocol, NES is 
~ntrusted with the role of developina strateaie~ and 
methodoloaies and plays co-ordinative and catalytic 
role in their implementation. 

United Nations Environment Proiramme (UNEP) 

Head-quartered in Nairobi, it is the apex co­
ordinatina body for implementina the nontreal 
Protocol. The OZONE SECRETARIAT set up under UNEP, 
has specifically the role of facilitatina 
internatioual co-operation in the protection of the 
ozone layer, while also monitorina the implementation 
ot the Montreal Protocol. 

b) A list of various oraanisations and persons contacted 
durina the fjald survey is e~closed at Appendix 
1. 2. 

1.5 STRUCTURE OF THE VOLUME II - KENYA COUNTRY STUDY 

This volume is set out as follows 

An executive summary i3 provided in the be~innina ~ivina 
an overview of the findin~s and conclusions of the overall 
study. 

Chapter 2 provides description of the present supply and 
utilisation; future de~and projections; an<l recoverable 
quantities of CFCs, upto the year 2010, which is the 
terminal year for complete phasina out of CFCs as p~r the 
Montreal Protocol. It also provides an overvielJ of the 
physical distribution of the suppliers and users of CFCs 
in Kenya. 

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

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

Chapter 5 describes the Er.onomic Analysis of the ventures 
for recovery and recyclina, at the enterprise as 1Jell as 
t.he national lP.vel. This ~nalysis includes computation of 
Net National Economic Benefit. 
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Chapter 6 daals with evolvin& a framework for 
implementation of the recovery and recyclin& proaramme in 
Kenya. 

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

CFC AUDIT AND DEnAND FORECAST 

2.1 INTRODUCYION 

2.1.1 A detailed national CFC audit was carried out. naps of 
Africa and Kenya are enclosed at Appendix 2.1 (A) and (B) 
for ready reference, showina the location of the country 
and also the important cities/towns in the country. As in 
Kenya there is no manufacture of CFCs, and there are no 
sianificant exports of CFCs or CFC based products, the 
consumption in the country is approximately equal to the 
import of CFCs. 

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

Primary sources such as : 

importers/distributors of CFCs 

end users viz manufacturers/assemblers/ 
importers/servicina aaencies/installa~ions of 
CFC based equipment/products 

industry experts, associations and aovernment 
bodies 

Secondary d<ta sources lncludina aovernment bodies 
and associations 

2.1.3 The CFC Audit has been done for the 'Airconditionina and 
Refriaeration' Sector, which is the laraest and most 
important consumer of· CFCs in Kenya, and hence was 
identified by UNIDO for a CFC audit. 

2.2 

2. 2 .1 

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

SUPPLY OF CFCs 

Source of Supply and Infrastructure 

Th• entire requirement of CFCs ln Kenya is met throuah 
imports. 
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The three m~in importers in Ke~ya (and their principals) 
are 

1. Twiaa Chemical Industries Ltd (ICI, UK) 

2. Hoechst East Africa Ltd (Hoechst, Germany) 

3. East African Oxyaen Ltd (Du Pont, Germany) 

In addition, CFCs are also imported from Galco Ltd, 
Belaium, by Refriaeration Contractors Ltd., for their 
captive consumption in airconditionina and refriaeration 
contracts and also for su~plyine to other small users such 
as assemblers and servicing oraanisations. Some of the 
companies such as Premier Refrigeration & Ena:neering Co., 
Nairobi Afrigas, etc. import their requirements directly 
alonawith the components etc. 

Refrigerant gases also find their way into Kenya through 
import.>, al though 1 imi t ed, of refrigerators, 
airconditioners, etc. 

2.2.2 Level of Imports 

The level .of imports of CFCs and refrigerant eases in 
Kenya is summarised in Table - 2.1. 

TABLE - 2.1 

IttPORT OF REFRIGERANTS IN KENYA (ttT) 

----------------------------
TYPE 1989 1991 
----------------------------

CFC-11 
CFC-12 
HCFC-22 
Others 
(502 etc) 

30 
200 

50 

N.A. 

18 
79 
56 

5 

280* 158 

----------------------------
* excluding "others' 
N.A. Not available 

Source 
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The share of imports of refriaerants in 1991 by individual 
importers is aiven in Table - 2.2. 

TABLE - 2.2 

nARKET SHA~£ OF InPORTERS OF CFCs IN KENYA 

Twi&a Cheaicals 
Ind. Ltd (ICI) 
Hoechst East-
Afr ica Ltd 
(Hoechst) 
East African 
Oxyaen Ltd (EAO) 
(Du Pont) 
Refriaeration 
Contractors (Galco) 
Other direct 
iaports 

Total 

25~ 

15% 

36% 

13% 

11% 

100% 

The three ma.in importers have their own refillin& 
facilities. Hoechst in Nairobi and EAO & Twiaa in noabasa. 
where the refriaerants are transferred into cylinders from 
1 nT containers. 

The distribution is oraanised throuah a network of dealers 
as well as own outlets of the importers coverina the major 
towns of Kenya. 

2.2.3 Prices 

The current CIF and retail sellin& prices of the 
refriaerant aases in Kenya. are shown in Table - 2.3. 

TABLE - 2.3 

CURRENT PRICES OF REFRIGERANTS (1991) IN KENYA 
----------------------------------------------------------

REFRIGERANT CIF 
(US $/KG) 

cusTon DUTY 
(%) • 

RETAIL PRICES 
(KSH $ PER KG) 

----------------------------------------------------------
80 CFC-11 

CFC-12 
HCFC-22 

1. 50 
2.2-2.5 

3 

31.25 
31. 25 
31. 25 

130 - 220 u 

200 

----------------------------------------------------------
Exchanae rate US$ 1 = KSH 28 

• Duty @ 25~ and Value Added Tax (VAT) i 5% 
•• CFC-12 ia sold in containers of various sizes 

from 13.5 Ka. to 65 Ka. Hence the price per Ka 
wide variit.tion. 
(Source : Importers/Dealers) 
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2.3 OVERVIEU OF THE USER INDUSTRY 

2.3.1 Ai~conditionina & Refrigeration 

a) Domestic Refrigerators & Deep Freezers 

There are four major assemblers 
refriaerators and deep freezers in 
production levels are indicated below : 

of domestic 
Kenya, whose 

Annual production (1991) 
(Nos.) 

Premier Refriaeration 
Nairobi Afriaas 
Sanyo Armco 
Kam co 

5000 
6000 
4200 

800 

Total ~ 16,000 

The daily production levels are thus very low and 
automation in the plants is rinimal. 

In addition to the above, about 4000 nos. assembled 
refriaerators were also _imported, with pre-foamed 
cabinets. Hence the total demand of domestic 
refriaerators & deep freezers in Kenya is estimated 
at about 20,000 units durina 1991. 

The useful service life varies between 15 to 20 
years. For the purpose of this report, the life 
expectancy is taken as 20 years. The existin~ stock 
of domestic refriaerators and deep freezers in Kenya 
is estimated at about 335,000 units based on imputed 
demand in th~ past years. 

The most p~pular size in Kenya 
capacity (Sinale door). However, 
cu ft to 10 cu ft. 

is 6 cubic feet 
the range is from 5 

The norm of unit consumption of CFC-11 for foam 
blowina (insulation) is about 600 am but the actual 
usaae is about 10% hiaher due to wastaaes and 
rejections. 

The refriaerant charaina norm per unit ranaes between 
75 am to 250 am dapenJina upon the size, with averaae 
charge of 120 am. However, the actual data from the 
users gives an average per unit consumption of 300 am 
of CFC-12 due to the low levels of production 
resultina in hiah losses in handlina and 
rejections/reworkina. 

10 



Similarly the actual per unit consumption for 
recharaina is about 350 gm (CFC-12) due to excessive 
usage for leak testing. flushing and cleaning and 
also inefficient handling. About 12-13% of the 
population of refriaeratcrs require recharaing every 
year due to compressor failure or leakaaes. 

b) Commercial and 4ndustrial Refrigeration 

The main refriaerant used in various commercial and 
industrial refriaeration installations is CFC-12 and 
the major types of equipment are described below 

Cold Rooms/stores and commercial deep freezers 
These are used in Hotels. Fisheries. Butcheries. 
nortuaries. food and horticultural crops 
storaae. etc. There are a larae number (about 
8000 nos) of cold rooms of various capacities 
representina a total refriaeration capacity of 
about 35.000 to 40.000 tonnes. Some of the cold 
rooms/stores for very low temperature 
applications are operated on CFC-502. but such 
installations are very few. 

The major contracting companies engaaed in 
desian & fabrication are Hall Equatorial. Daikin 
Kenya, Refrigeration Contractors, Gilf ilian 
Technical Services, Remco Ltd and Refriaeration 
Centre. 

The averaae charain& norm is 6 Ka of CFC-12 per 
unit, but the actual quantity used, based on the 
user's data, is about 9 Ka per unit, due to hi&h 
losses/wastaaes. 

The averaae life expectancy of cold rooms/cold 
stores is 20 years. About 6-7% of the 
population of equipment require recharaina every 
year. The recharaina is normally done at the 
site, and hence the quantity of CFC-12 per unit 
is about 15 Ka, includina the use for 
flushina/cleanina and leak detection. Further, 
about 25% of the equipment require toppina up 
every year to the tune of one third of the 
initial charae. 

Display Cabinets/Chests and Bottle coolers These 
are used in Departmental stores, retail outlets 
etc. Total population is about 18,500 units and 
annual production is about 2500 units of which 
the major share (about 50-60%) is of Premier 
Refriaeration and Enaineerina Ltd. 
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The CFCs used for display cabinets are CFC-11 
for insulation foam and CFC-12 as refri&ermat. 
The consumption norm for CFC-11 is about 1.8 
Ka/unit, includina the wastaae factor of nearly 
20t, which is mainly due to lack of hi&h 
pressure foamina facilities. The actual CFC-12 
consumption is two and a half times the norm of 
0.5 Ka/unit. 

About 4~ of the population require recharain& 
every year due to compressor replacement or 
leakaae repair in the refri&eration system. The 
averaae unit consumption in recharain& is about 
2 K& of CFC-12, because the saae aas is used for 
flushin& and leak detection. Nearly 25% of the 
equipment require toppina up once or twice in a 
year, to the extent of half the initial charae, 
i.e. about 250 ams. 

Other small refriaeration equipment, includin& 
ice makers and commercial retail equipment have 
an averaee unit charae of 0.5 Ka. The demand is 
of the order of 12,000 nos. per annum. The 
consumption norm for charain& and recharain& 
are in the same range as for display cabinets 
etc. 

Process industries (breweries, beveraaes, 
plastics, enaineerina industries, etc.) use an 
estimated 5,000 tons of refri~eration, mostly 
based on ammonia and HCFC-22 but these are not 
controlled substances and not relevant. 

Mobile Refrigeration : 

Railway waaons (for transportation of 
perishables, restaurant cars): 

There are only 35-40 such waaons which hold 
a ref~iaerant charae of 7 ka/unit. 

Refriaerated containers for sea freiaht: 

About 50 such containers are in use, 
constitutin& a total of about 100 Tonnes of 
refriaeration. 

• Few refriaerated commercial vehicles 
(mostly these are cooled with ice blocks). 

The averaae consumption of CFC-12 is about 12 Ka 
per unit. In addition about 300 Ka per year is 
consumed for recharaina, due to hi&h incidence 
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of leakaaes (about 15% of population) for which 
the averaae consumption is about 20 ka of CFC-12 
per unit. In case of minor leaks, only toppina 
up is done which requires another 100 Ka per 
year. 

In Kenya, the desian, fabrication, installation and 
maintenance of co .. ercial refriaeration equipment is 
done by c~ntractina coMpanies. There are about 10 
companies, accountina for about 85-90\ of the 
installations. 

c) Domestic • Commercial Airconditionina 

Almost 
(central 
used in 

the entire comfort airconditionina systeas 
plants as well as window/split type units) 
Kenya are based on HCFC-22 refriaerant. 

Centcal airconditionina plants are mainly installed 
in the five star hotels (about 20), and in some of 
the office buildinas (estiaated at about 10-12). The 
total capacity of central airconditionina plants in 
Kenya is estimated at 27,500 30,000 jR. All 
central airconditionina plants are based on 
reciprocatina compressors. 

The installation of the equipment is carried out 
mainly by th~ same contractina companies vhich are 
active in the commercial refriaeration sub-sector. 

d) nobile Airconditioning (Cars) 

There are three v~hicle assembly plants viz, General 
notors, Associated Vehicle Assemblers (AVA) and Kenya 
Vehicle Assemblers (KVA). The latter two are 
assemblina cars of 5-6 international makes based on 
imported kits. 

The number of carB fitted with airconditioners every 
year is about 1500 only, which constitut1.s about 7% 
of total additional vehicles each year. The averaae 
refriaerant charae is 1.2 ka/car, althouah due to 
very low volume of production of airconditioned 
cars, the actual per unit consumption is about 3 Ka 
of CFC-12, in view of the hiah losses and wastaaes in 
handlina. 

ihe total population of airconditioned vehicles in 
Kenya, is around 9,500 nos, which represents a bank 
of about 12MT of CFC-12. The estimates from servicina 
aaencies show that only about 5-6% of the car 
airconditioners are brouaht for recharaina, mostly 
due to leakaaes. The incidence of leakaaes is 
actually much hiaher but often the owners do not aet 

13 



these repaired as the airconditioners are rarely used 
due to the aood weather conditions in Kenya. The 
averaae per unit recharein& norm for CFC-12 
consumption is about 3 Ka. In addition to 
recharain&. about 5~ of the ~ar airconditionin& units 
require toppina up for which a total of about 200 K~ 
of CFC-12 is consumed. 

It may be noted from the above that the averaae unit 
consuaption norm for initial charaina (in new equipaent 
production) and for recharain& are about the same. 
whereas. in other countries the recharain& nora is auch 
hi•her than initial charaina. This is explained by the 
fact that in Kenya. the level of activity for new 
equipment production is very low and most of the 
manufacturina consists of piece by piece assembly. Hencg 
the types of facilities & practices employed by OE 
manufacturers are siailar to those of service/repair 
aaencies. 

In view of the above. there can be a substantial reduction 
in CFC consumption by improvement in facilities and code 
of practices in tt.e airconditionina and refriaeration sub­
sector. 

The computation of new and recharein& demand for each sub­
sector in refriae~ation and airconditionin& in Kenya is 
enclosed at Appendix - 2.2. 

Profiles of major ~~terprises in the airconditionin& and 
refriaeration sector hav~ oeen enclosed as per Appendix 
2. 3. 

2.3.2 Aerosols 

It was found that all the major aerosol manufacturina 
companies have already chanaed over from CFCs to 
propane/butane as propellants on their own initiative 
mainly due to economic viability of switchina ever. 
Althouah accurate f iaures were not available. indications 
are that a few small aerosol fillers (for cosmetics 
products) are still usina CFCs and the consumption is less 
than 10 tonnes. 

2.3.3 Plastic Foams (Other than for Refrigeration) 

The major usaae of CFCs in this sector upto 1989 was in 
the manufacture of polyurethane foams for flexible 
slabstock applications. However in 1990-91. the Kenya 
Bureau of Standards introduced a requirement that the 
density of foam must be no less than 22 Ka/cu.m. As a 
result all the major manufacturers viz Bobmil Industries, 
Foam Plastics Ltd. Meah Cushion Industries, et~. have 
already switched over to use of methy!ene chloride as the 
blowina aaent in place of CFC-11. 
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2.3.4 Solvents and Deareasin& Aaents 

The chemicals mainly used for these applications are 
methyl chloroform and carbon tetrachloride. The use of 
CFC-113 is nealiaible and hence this sector was not 
investiaated for this study. 

2.4 UTILISATION OF CFCs 

Based on the CFC consumption norms in each sub-sector as 
elaborated above, the present consaaption of CFCs in the 
various sectors/sub-sectors for new as well as rech~raina 

demand has been detailed in Appendix 2.2, which also 
describes the frequency and types of failures in various 
refriaeration and air-conditionina equipment. The summary 
of the sub-sector wise utilisation of CFCs is aiven in 
Table - 2.4 below : 

TABLE - 2.4 

CFC UTILISATION BY SUB-SECTOR (1991) 

!SV'B-SECT~ 

~ir Cundition1ng!Cu~•stic 

: & Reirig•ration :Refri~eration 

:& Dtfp FrffZfrs 

NfW DeMlld 
Rect.arging 

CFC-11 

(:'l'f) 

.. . ... CFC-12 

(:'!Ti 

.... 
'"·' 

' .. ' ... 

:CFC-11 usfd for insulation: 
:roia-avfrage 660 g9S/unit 
!CFC-1Z for charging 300 
:g•s/unitl. Thf •bovf nor• 
!includfs wastages. R•char-: 
:ging - ~o g1 of CFC-12. 

-----:----:--:---:--:- About 20% al fridges are: 
Sub Total ~0.5 : 49 : Z0.7 : 24 : i•portfd pn roaa•d · : 

-------:----:--:---;---: 
:CoMucial & 
:Industrial 
:Relrageration 

:- Nfw Deund 
:- RfCharging 

:unit consu•ption nor•s 
: <P"wl 
:cold Roo.s etc. 
:- CFC-11 - 2 kg 

ZS :- CFC-12 - 9 kg 
20.7 : !Display Cabinets 

------- ----:-:----:--:- CFC-11 - 1.a kg 
:- Sub Total 6 : Z8 : 51.7 : 63 :- CFC-12 - 1.25 kg 

-:-·----:--:----:--:flobile 
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:- CFC-12 - 12 kg 
:Othu 
:- CFC-12 - 1.25 kg 
!R•cll.lrging <CFC-121 
:- Cold Rooes 15kg 
:- Display Cab1n•ts- 2kg 
:- floDile - 20kg 
:- Ott.us 1.5kg 

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



SEC~ 

Aerosols 

!Si.:'S-SEC~ UT!LISATI~~ 
:-------: 

CFC-11 % : CFC-~2 : % 

Table - .4 <Conldl 

lWH COOR!PTICJ4 
~C~'TS 

--------:----:--:---:--:-----------
:~-e111stic & 
:COMtr,ial 
:Air conditionin9 

:~obile Refrige­
: ration & 
:~ir Conditioning 
:- Hew DHand 
:- Rechar~ing 

- Sub Total 

Total 

:c.:;saetics 
:Pest!cides 

:-----:---: 

-:---: 
16.5 n 

5 

4.5 
2 

6.5 

78.9 

4 

:"°st of the airconditioni-: 
:n9 is operated on ll:FC-22.: 

:-cars average 3 Kg/ 
vehicle !CFC 12! 

I I .---. 
I 8 I 

I I .--. 
95 

5 
:Substitution by LPG being 

:--------:-----:----:----:-----: iapleaented 
:Total 5 23 : 4 : 5 

:----------: ------:-----:---:-----:------:--------------: 
Plastic Foaas :Polyurethane 

:Poly;tyrene 
: - !full substitution by 

:ftethylene Chloride is 
:------------------!----------:------:---------:------!clai11d 
:r\l:al 

:-----------------:------------------:----------:----:---------:------ --------------------------
: Sultent; ' I -

:-----------------:------------------:----------:------:---------:------:------------------------: 
21.5 : 100 : 82.9 :100 

- The detailed worl1n~; ror coaputing CFC deaand are shown in Append14 - 2.2. 
- The table is as per the l.WIDO roraat given at Annt~ure II ol teras or releren(e. 

The utilisation of CFCs is sliahtly hiaher than the import 
fiaures, due to the fact that CFCs are also imported as 
part of the equipment, i.e. pre-charaed compressors, pre­
foamed cabinets for refriaerators etc. 

2.5 PROJECTED DEMAND OF CFCs BY SUB-SECTOR 

2. 5. 1 The fol!owina steps were followed to estimate the 
demand 

future 

Step - I Future demand and population for 
airconditionina and refriaeration equipment 
was estimated based on the expected arowth 
rate of the various industrial sectors/sub-
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Step - II 

Step - III: 

sectors. The methodoloay adopted for demand 
projection is aiven in detail as per 
Appendix 2.4. 

Phase out of CFC based equipment has been 
worked out on the basis of the present trends 
and awareness amon& the industry reaardin& 
substitutes for CFCs. as well as certain 
assumptions reaardina availability of 
compressors based on substitute ~efriaerants. 
As Kenya does not have any aanuf acture of 
CFC. nor of compressors. it is expected that 
the phase out of CFC based equipment will 
start as early as 1992 for commercial 
refriaeration equipment which can easily be 
desiane~ for operatin& of HCFC-22. For other 
equipment such as domestic refriaerators and 
mobile airconditioners also. the phaseout 
will commence by 1995 and complete chanaeover 
to non CFC based equipment will be achieved 
by 1997. This of course is dependent upon 
the availability of compressors (based on 
substitute refriaerants) as well as the 
substitute refriaerants themselves. This is 
because most unit9 are carryin& out only 
assembly operation. The manuf acturin& 
facilitiQs would therefore require chanaes, 
primarily new equipment !or charaina. foamin& 
and leak detection. The impact of phase-out 
on demand and population of CFC based 
equipment has been therefore incorporated in 
the computation of projected demand for CFCs. 
Similarly, the demand of CFCs for aerosols, 
foams and solvents is expected to be 
completely phased out by 1992-93, and hence 
thereafter the CFC consumption will be only 
in the refriaeration and airconditionina 
sector. 

CFC refriaerant quantities were estimated for 
both oriainal equipment as well as recharain& 
demand. on the basis of present (1991) unit 
consumption norms estimated throuah field 
survey. 

2.5.2 The projected demand and population fiaures for CFC based 
airconditionina & refriaeration equipment as well as 
demand for CFC refriaerants (New and recharaina) for each 
sub-sector have been worked out in Appendix 2.5 and 
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summarised in the Tables Z.5 & Z.6 respectively. 

TABLE Z.5 

( '::00) 

EGUIP:'Di/SUS-SECml 2007 

20.0 25.5 39.b .i3.b ~.5 .... ,. ... , G.G G.C 0.0 ,v,1.; .,., CU'EST!C REFiW.iER1Ums: { '000 l :- CFC bai~ 
& CEE? FilEEZERS :------:---------- ---- :---:----: 

:POPtitATI~ :- Totai . ......,,. ,),l.,,1: :;a· , 
'Yo I 539.~ seas b7b.3 

:c·ooo1 ~,. .).)-.v 365.8 zz.i.9 ~s~. ~ 1:?2.0 
-;----:----:----!-------:----: 

""'" 17,;Q : 1260 I 411'1CI\ ;~~ l~V I t~.i\t :PRO~TIG.44 :- Ta:ar 
CIU 

COtERCIAL.: ROO'tS 
& It.'llUSTR- : 

7S() 0 
,. ,. c v II : !Nos l CFC ba;ed 

--------:---- ---- ------ -------;-------
:POl\UH(J~ . Total ~'10 : ~23~0 : 195~0 :201~ :zza;o . -

!AL REFR I - : 
GER~HON 

: <Nos! CFC b.m.t 80C-O 8917 1:2.b7 I .. ~~ 
I "'ti.JI 

I ~I;-,. 

I L.JJJ 

------- -----------------
:PRCDUCHG: .... "'<'"' 38.;Q ..,..,..,.,.. :96n7 : i19436 IU~i• '-1.V '~'"' 
!<Nosl CFC base.1 2500 ,. 

0 G 0 v 

:--------:----------:----:-----:-----!-----:------: 
:Pm'lLinir: 
: rnosl : 18500 

,..,C'"'°'" 
1.l..:\.C.U 

:z175.i 
!8389C 
:20f3~ 

: ~C38~ : i ~t?836 
: ~6~2! : 1~1 

------------------------------------------------------------------------------------ . 

:PRGDUCT10N rotar 1500 17;o 
r.oBILE : <Nosl :- CFC ~it•l 

2270 
" .. v.u 

Z410 
o.c 

2630 
o.c 

AlRCOIIDl ncm:tG :---------:----·-------------:--------!--------:--------:--------:--------: 
3283C 

1996 2007 

...... 
\I II : 

2010 
SE:CT~/St,'8-SECTOR :---------:----------:---------:---------- -----------

: CFC-11 :cFc-12: CFC-1.1 :cFc-12: CFC-11 :cFc-:2: CFC-11 :CFC-12: CFC-11 :cFc-12: 
----------------------: -----:---:------- :--- - :-----:----: -------: ----- :-------- i ------: 

I. REfRIGERATlll' 
& AlRC~ilI­
Tic;NING 

WIESTIC REFR!GE­
R:. TORS & DEEP 
FREEZERS 

10.5 6.0: 6.7 3.8: G.O G.O C.O 0.0 ' o.o G.C 
:----------:--------:------:--------:------:--------:------:--------:------:--------:------: 
:REC~Gn:G: t.i.7: 16. t: 9.9: 8.3 : 5.8 : 
:----------:--------:------:--------:------:--------:------:--------:------:--------:------: 
:SiJB-TOTAL. : 10.5 20.1: 6.7 :9.9: o.o 9.9: o.o a.3 : o.o 5.e : 

-----------------------------:--------:------:--------:------:-~----:------:----·---:------:--------:------: 

COM.'(RCIAL. & IND­
USTRIA:.. REFRI­
GER~T:C~l 

6.G ~.a: ",. u.u o.o: ~.o c.c: c.c c.c : G.O ~ " ' u.v f 

:----------:--------:------:--------:------:--------:------:--------:------:--------:------: 
: RECHARGitiG: 26.7: 30.5: 2.i.1: : 19.5 : : 11.5 ! 

---------- --------·------:--------:------:--------:------:--------:------:--------:------: 
: svt-T07:.L : b.C 
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2.6 

Table-2.6 <C~nl4 .l 

~991 1996 2005 2007 2010 
SEC~/SUB-SC:C~ :-------: 

CFC-11 :crc-12: CFC-11 :crc-1z: CFC-11 :CFC-!2: CFC-11 !CFC-iC:: CFC-~1 :CFC-t<:: 
I I . ---, : I . ---. I I .---. :---:----:---: 

:6 4.5: ~.o: 

IUIILE ~IR- ·---· I I :---:----:---: ·---· I o 

OMITH~ING !REOWIGING: 2.0: ..... 2.4: ~.9 : 1.0 : .l • .l. 

' I ,---, I I .---. :--- :---
:SUlrIDTAL 6.5: 4.3: 2.4: 1.9 I 1.0 : . 

·---· ---: ---: ·---· I I 
I I I I .---. 

:PEW 16.5 35.S: 6.7 .;.a: v.o o.o: o.o (l.i) : 0.0 o.o : 
---: ---: ' ' ---: .---. 

SUB-IDT~ !RECIWlGir«.i: 0.0 43.4: 0.0 49.9: o.o ' _..,. "' O.il . ~ .. I 0.0 I 18.3 : . .JI •IW• • ~ •• 1 I I 

I I .---. 
:mnt. 16.5 78.9: 6.7 54.7: o.o 37.o: o.o : 29.7 : 0.0 I 18.3 : . 

I I I ---: . . .----.---. .---. 
II. AEROSa.S s.c 4.0: 0.0 o.o: o.o o.o: 0.0 0.0 0.0 0.0 

:---:---: I I :---: .---. 
III.PLASTIC ~ 0.0 o.o: 0.0 o.o: 0.0 o.o: o.o o.c o.c o.o: 

:----:-------~----: :--- ---- ---- ' . ,---. 

IV. Sll ~'005 o.o c.o: o.o o.c: o.o "r.• u.w. o.o o.c 0.0 o.o: 

----- --- ---:---:-·---:-- :--- :-----:----: 

GIAND TOT.11.. 21.S 82.9: 6.7 54.7! 0.0 :l7.o: 0.0 ~~ r.. .• , 0 ~ .v 18.3: 

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

Tables 2.5 
production of 
airconditionina 
substitutes. 

104.4 61.4 37.0 

& 2.6 show that by the year 1996, 
new equipment in the refriaeration 
sector would be mainly based on 

the 
and 
CFC 

COMPLIANCE ASPECTS TO MEET MONTREAL PROTOCOL REQUIREMENTS 

The future demand for CFCs (CFC-11 & CFC-12) vis-a-vis 
current Montreal Protocol limits haa been indicated in 
Fiaure - 2.1. From the fiaure it can be observed that the 
phase out of CFC baaed equipment manufac~urina is 
sufficient to kee~ the overall demand of CFCs below 
compliance limits durina the period upto 2005. However, a 
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more sianificant 
achieved if a 
initiated. 

reduction in demand of 
recovery and recyclina 

CfC would 
proaramme 

be 
is 

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

2.7 PHYSICAL DISTRIBUTION OF CFC SUPPLIERS AND USERS 

2.7.1 Supply : 

The CFCs are imported in Kenya by two types of 
oraanisations -

a) Subsidiaries/associates of foreign manufacturers of 
CFCs. 

As indicated earlier in section 2.2.2 there are three 
such companies accountina for over 75% of CFC 
imports. All of these co~panies are located in 
Nairobi. Two of them (East African Oxyaen & Twiaa) 
have their refillina facilities in nombasa while 
Hoechst's facility is in Nairobi itself. 

b) Importers who are also users of CFCs : 

The two major companies in this cateaory are tt/s 
Refriaeration Contractors and Premier Refriaeration & 
Enaineerina Ltd. (includina their aroup companies). 
Refri~eration contractors is located in Nairobi 
whereas Premier Refriaeration is located in Nakuru. 
The other aroup companies of Premier Refriaeration 
are Kenya Cold Storaae, located in Nairobi, and 
Southern Enaineerina Co., located in nombasa. These 
companies import CFCs directly. 

Distribution Channel 

The main importers receive their shipments at nombasa 
and the CFCs are transferred from l nT containers 
into smaller cylinders in their refillina facilities 
as indicated earlier. The cylinders are distributed 
throuah a network of dealers/aaents as well as own 
outlets of the importers, e.a. East African Oxyaen 
has 22 aaents in the country, to whom the filled 
cylinders are supplied by EAO and at the same time 
empty cylinders are collected back. The supplies by 
these importers are in 50 to 70 Ka cylinders only. 

The small users of CFCs procure their requirements in 
disposable cylinders, of 13.5 ka, or in even smaller 
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quantities from other lar~e users. who procure the 
larae cylinder and then sell in smaller quantities. 
In such cases, the small users carry the empty 
cylinders to these outlets and purchase CFCs in 
quantities of 5-10 k~ at a time. 

2.7.2 Utilisation 

The utilisation/consumption of CFCs in Kenya is summarised 
below : 

Domestic refriaerators & deep freezers 30~ 

Commercial and industrial refriaeration 55~ 

Commercial airconditionina 

Mobile airconditionina 5-7~ 

Others (aerosols and foams) 8-10~ 

i) Domestic Refrigerators & Deep Freezers 

There are four O~ assemblers of these equipment in 
Kenya. of which three are located in Nairobi and one 
in Nakuru. which is about 75 km from Nairobi. 

The servicin~ of these equipment is done by the OE 
assemblers as well as a number of small private 
aaenci~s. mostly located in Nairobi. A few of these 
private aaencies are also located in other 
towns/cities. such as Mombasa. Nakuru and Kisumu. 
Small aaencies service about 150-200 refri~erators 
per year. 

ii) Commercial RefriQeration 

About 85-90~ of all commercial jobs are handled by 
about 10 contractina firms. all of which are located 
in Nairobi, with only 2-3 havina offices also in 
Mombasa. The normal practice is that these 
contractina firms do the fabrication in Nairobi and 
their team of technicians is sent to the site for 
installation & commissionina. Procurement of CFCs is 
done mainly in Nairobi & Mombasa. 

The servicina of these systems is also done by the 
same B-10 companies. It is either carried out at 
site or the equipment is brouaht to Nairobi for 
repairs. dependina upon the type of problem. Some of 
the end users also have their own technical staff for 
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maintenance of the refri&eration systeas. e.a. 
star hotels. lar&e cold storaaea etc. 
oraanisations are 40-50 in number. of which 
R~jority are located in Nairobi & noabasa. 

iii) Commercial Airconditionin& 

five 
Such 

the 

The maintenance of these systems is noraally done by 
the owner's en&ineerina/technical staff, and only in 
the case of major breakdown the contractina companies 
are called in. In aeneral the toppina up/recharaina 
is very low which is due to the fact that central 
airconditionina systeas are only used for 2-3 months 
in a year. 

iv) ftobile Airconditionina 

The asseably plant of General notors is located in 
Nairobi while the plants of Associated Vehicle 
Asse~blers and Kenya Vehicle Assemblers are located 
in Mombasa and Thika respectively. Since only 7~ 

of the vehicles are fitted with airconditioners, the 
normal practice is that the charain& of 
airconditioners is done at the delivery point rather 
than in the assembly plants. 

For the same reason. the servicin& of car 
airconditioners units is concentrated in Nairobi. and 
almost all the vehicles are brouaht to Nairobi for 
servicin& and recharaina of airconditionina units. 

The servicin& of car airconditioners is bein& carried 
out by 8-10 service workshops, of which 4-5 are owned 
and manaaed by in~ernational car manufacturers (such 
as Toyota, etc). The rest are private aaencies which 
service all makes of cars. All the service workshops 
are located in Nairobi. 

The laraest volume of car airconditioners are 
serviced by Hall Equatorial Ltd. approximately 500-
600 c•rs per annum. The averaae number of 
airconditioned car serviced per aaency is 150-200 per 
annum. 

2.7.3 Overall Distribution 

Based on the above, it is evident that, 
airconditionina & refriaeration sector in Kenya. 
basically concentrated in Nairobi and nombasa, both 
the supply as well as utilisation point of view. 
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Hence. even thouah the end users of the various types of 
airconditionina & refriaeration equipment are distributed 
throuahout the country. the handlina of CFCs is done by a 
relatively small number of companies. concentrated only in 
these two major locations. 

2.8 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 proaramaes for recovery and recyclina of 
CFCs have been evolved in the followina chapters. 
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3.1 

CHAPTER - 3 

EQUIPMENT DETAILS FOR COLLECTION AND RECYCLING OF 
REFRIGERANT GASES 

As the focus of the study is on the collection and 
recyclina of refriaerant aases, a considerable effort was 
put into obtaining maximum possible information about 
various types of equipment available for 
collection/recovery and recyclina of refriaerants for 
different applications. 

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

3.4 The salient features of 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 (Model RC-1) 

Desianed for residential/commercial contractors 
Recovery & Storaae in 50 lbs tank (refillable) 
Indicative Price US $ 1050 

ii) RP.juvenator's 

Capable of processing R-12, R-22, R-500, R-502 
UL Certified as per SAE standards 
Patented one step distillation process 
Available in two models 

Recovery rate 
Indicative Price 

ST-1000 

3-6 lbs/mln 
US$ 5700 

B. SPX CORPORATION, (OTC Division), USA 

ST-100 

2-3 lbs/mln. 
US$ 2900 

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

* OEM 1380 (R-12) 

Recovers 1/2 lb/minute 
Recyclina 2 1/2 lbs/minute 
Compatible with all charaina stations 
Suitable for Mobile airconditioners/ 
refriaerators 
Indicative Price USO 4000 

25 



* OEl'I 

* OEl'I 

1396 (R-12) 

Recovers 1/2 lb/min 
Recycles 0.8 lb/min 
Compatible with all charain& stations 
Suitable for mobile airconditioners 
r£friaeration systems 
Indicative Price USO 3000 

1397 

Portable recovery system 
Recovery rate 0.5 lb per minute 

and 

Can be used alonawith recyclina equipment 
OEM 1396 
Indicative Price USO 1000 

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

Refriaerant Manaaement System for R-11 Centrifuaal 
chillers model (190A) is popula~ and conserves 
existin~ supplies of CFCs, minimises their leaka~e 

durin~ service/maintenance and optimises chiller 
efficiency with recycled refriaerant. 

Indicative price is A$ 10500. 

D. ENVIRONMENTAL PRODUCT AnALGAMATED PTY LTD., AUSTRALIA 

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

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

SKYEMITE 
SKY EMA TE 

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

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

EP-3 

26 

For fast collection/recovery from 
laraer systems 
R-12 (recovers both liquid & 
vapour) 
Collection/Recovery rate is 25 
Ka/hr Combined process of 
Filtration and Distillation 
Indicative Price A$ 2750 



iii) Several 
machines 
below 

other models of recovery and recyclin& 
are available. as per details aiven 

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

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

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

The above models are available for R-12. R-22. 
R-500, R-502 refriaerant aases. 

Indicative Price ranee - AS 1400 - 1800. 

E. JAVAC RECO. AUSTRALIA 

Javac Reco Refriaerant Recovery and Recyclina Systems 
are available for cars. refriaerators, chillers. 
domestic and commercial airconditionina etc. as per 
followina details : 

Recover and Recycle CFC-12. HCFC-22 and CFC-502 
UC certified as per SAE standards 
Available in three models 

REC0-1 REC0-12s REC0-134s 
(Commercial) (DOn/Auto) (DOn/Auto) 

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

60 kt?/hr 

30 k&/hr 
50 k&/hr 

Recyclina Rate 
Indicative Prices 2,850 
(US .$) 

F. TECHNICAL CHEMICAL COMPANY, USA 

a) Sercon ~000 

33 ka/hr 

1 ltr/min. 
1,990 

33 ka/hr-

1 ltr/min. 
2,350 

For hiah volume airconditionina/ 
refriaeratina equipments 
Capable of Processina CFC-12, HCFC-22, R-
500 and R-502 
Meets S.A.E J-1991 (1989) CFC-12 purity 
standards 
Recovers 25 lbs/min. (in liquid state) 
Indicative price US .$ 3,000 

27 



b) Sercon 8000 

For hi&h volume airconditionin~/ 
ref1·iaeration 
Capable of Processin~ 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 ain. 
Indicative price US $ 2,200 

c) Sercon 5000 

For small shops/auto dismantlers/HVAC/R 
industry 

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

processina CFC-12, P.CFC-22, R-

Recovery rate 25 lbsjmin. 
Indicative price US $ 1,250 

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

well as 
in this 

3.5 The features incorporated in above recovery and recyclin~ 
equipment are such that these can be easily operated and 
~aintained by technicians, after initial trainina input of 
1 to 2 weeks. The important oporatina parameters for thes~ 

equipments are as follows : 

3.t 

Spares & consuma­
bles (US $/ka) 

Enerey consumption 
(per ka) 

Recovery 
equipment 

IJ. 31 

0.05 kwh 

1'.acyclina 
equipment 

0.41 

0.05 kwh 

The equipment details aiven at Appendix 3.4 are 
representative of the ranee available for the 
collection/recovery & recyclina of Refriaerant Gases, in 
terms of technoloay as we 1 1. as prices which can be used 
for considerina the technical options and the budeetary 
costs thereof. These equipment are beina successfully 
used in Australia and USA and have been observed in 
operation by l'lantec's experts to have a first hand 
experience on their utilisation. The technical options in 
various sub-sectors where Refriaerant Gases are used, are 
discussed in the next chapter. 
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CHAPTER - 4 

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

4.1 Based on the study vf the recovery and recyclina equipment 
details and preliminary data collected from the field 
survey .the various technical options (sub-sector wise) 
have been evolved for ~olle~tion/recovery & recyclina of 
refriaerant aases. 

4.2 ANALYSIS OF TECHNICAL OPTIONS FOR RECOVERY & RECYCLING 

4.3 

The major sub-sectors of air conditionin& and 
refriaeration indust~y. from the point of view of recovery 
& recyclina are 

a) 

b) 

c) 

Domestic refriaeration/deep freezers 
commercial systems 

ftobile Airconditionina systems 

and 

Larae Commercial Installatjons (central 
conditionin& plants. cold rooms etc.) 

small 

air-

these may be further classified into equipment usina CFC-
11 such as larae centrifuaal compressor-based chillers. 
those usina CFC-12 ~hich include domestic refriaeration, 
deep freezers, small commercial installations 
(reciprocatory type} and those usina HCFC-22 such as 
dom~stic airconditionin&. larae central airconditionina 
(open system), water coolers etc. 

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

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

The followina 
sub-sectors are 

technical options for each of 
laraely for those usina CFC-12 
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4.3.1 Domestic refri&erators/deep freezers and small commercial 
systems. 

A. Repair done at site itself 

(I) 

RECOVERY 
AT SITE 

(I I) 
> 

Notes : 
Option (I) 

Option (II) 

INTO CYLINDERS 
) USING RECOVERY 

MACHINE 
(HIGH PRESSURE) 

I N TO PLASTIC 
LJ B AGS (LO 

PRESSURE) 
-> 0 

I 

RECYCLING 
FACILITY 

-

The recovery equipment is carried to the 
site and the ~efri•erant aas is collected in 
an empty cylinder under vacuum. 

LJh~n th~ servicin~ aaency do~s not own the 
recov~ry equipment, or it is not feasible to 
transport the same to the site, the 
technician simply collects the refri&erant 
aas into a special plastic baa 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 
cylind.:rs. 

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

B. Appliances from the field brouaht to the workshop for 
repair : 

Appliances t 
from > 

the fiald 

Notes : 

(I) 

,---> 

tJORKSHOP 

L_)_ 
(I I) 

RECOVERY 
AT 

UORKSHOP 

RECOVERY & 
RECYCLING 
AT LJORKSHOP 

< 

) RECYCLING 
FACILITY 

Option (I) Only recovery done at the workshop and the 
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Option (II) 

collected refriaerant is sold for recyclina 
at a separate facility. 

Recovery as well as recyclin& done at the 
workshop itself. This is feasible for larae 
workshops where the number of appliances 
repaired is hiah. 

As the appliance manufacturers cannot use recycled 
refriaerant, the same has to be diverted for use in other 
subsectors such as commercial refriaeration. Hence larae 
servicin& aaencies/workshops, which cater to both docestic 
refriaeration appliances as well as commercial 
refriaeration systems can have recyclin& focilities where 
the refriaerant recovered from domestic refriaerators can 
be recycled and used for commercial systems. 

4.3.2 Mobile Airconditioners 

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

(I) 

I >- RECOVERY --> RECYCLING 
ONLY ~<- FACILITY 

VEHICLES 
TO THE 

UORKSHOP 

I 
RECOVERY 6 

>- RECYCLING 
(I I) 

4.3.3 Commercial Installations 

In the case of commercial installations the 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 refriaerant to be recovered, 
the servicina technician can either recover the 
refriaerant at the site and send for recyclina, or do the 
recyclina also at the site itself for reusina the 
refriaerant. 
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I. 

I I. 

RECOVERY 
ONLY 

SITE 

,..___) 

<-
RECYCLING 

CENTER 

I Recovery and R~cyclin~ at Site I 

4.4 PRESENT SCENARIO IN KENYA 

4.4.1 Kenya which is a sienatory to the Montreal Protocol,has a 
per capita CFC-consumption levels as aiven in Table - 4.1 
below : 

TABLE - 4.1 

PER CAPITA CFC CONSUMPTION IN KENYA 

TOTAL CFC 
CONSUMPTION 
IN 1991 

(MT) 

104.4 

ESTil'IATED 
POPULATION 
IN 1991 

25 Mn 

PER CAPITA 
CFC CONSUl'l­
PT I ON 

4.15 ems 

This is far lower th~n th~ limit of 0.3 K~ per capita, 
for distin~uishina the developed and developin~ countries, 
and hence Kenya falls into the category of developin~ 

countries, as per this criterion as well. In terms of the 
Montr~al Protocol the 100~ phase out has to be achieved 
only by the year 2010, and the base consumption level on 
which the reductions apply will be known only in 1998 
(because the averaee consumption of CFCs between 1995-1997 
is to be considered). 

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

32 



The project team. however. saw a considerable amount of 
ent~usiasm to counter the ozone depletion problem and to 
reduce the consumption/import of CFCs. Initiative taken 
to si&n the ttontreal Protocol alonaside developed 
countries is indicative of the positive attitude of the 
Kenyan aovernment to this issue. 

Ue. therefore 
implementation 
wherever these 
viable. 

expect a favourable 
of recovery & recyclina 
are technically feasible 

response for 
technoloaies. 

& economically 

4.4.2 The total consumption of CFCs includes substantial 
quantity used for flushina/cleanin& and leak detection 
durine servicine and ~epair of the refriaeration ar.d 
airconditionin• equipment. This quantity is considered as 
technic~lly possible to recover & recycle. However there 
can be a sianificant reduction in CFC consumption by 
introduction of better practices in this regard. i.e. use 
of dry compressed air or dry nitroaen for flushin& and 
leak testing. This will also reduce the total recoverable 
quantity. but the extent of reduction will depend on 
various factors which cannot be qua~tif ied at this staae. 

4.5 RECHARGING REQUIREMENTS AND RECOVERY OF CFCs 

4.5.1 

Presently there are no collection/recovery or recycline 
procedures bein& fellowed in Kenya durina servicin& or 
repair of airconditionina & refri~eration equipment. Hence 
as a normal practice th~ refriaerant is simply vented into 
the atmosphere. 

Demand for Recharging 

The two major CFCs used in Kenya 
per details aiven in Chapter 2. 
as a foam blowina aaent for 
~echaraina requirement i$ mainly 

are CFC-11 and CFC-12 
CFC-11 is primarily 

insulation. Hence 
for CFC-12. 

as 
used 
the 

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

4.5.2 Recovery rates and quantiti8s feasible for collection 

The sub-sector wise :easible refriaerant recovery rates 
and technically feasible quantities which can be collected 
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4.6 

a~e aiven below in Table 4. 2. 

TABLE 4.2 

TOTAL QU~NTITY OF CFCs TECHNICALLY POSSIBLE TO 
COLLECT/RECOVER IN K ENY Iii. (1 9 9 1 ) 

:AVG. rnr-: CG."IPRESSr.R Ft:lUJRE 
:TI:L REF-:------------:-------------:---------------:SECC'v'E-: 

!TOT:.L CHARGE: NO GF 
REr.AlN c~s 

:mr:.:. CHMGE: f : GUr."lrlTY 
REi"~IN :TOTAl GTY: RECG'v'ER~ .... , 

u1r. 

:RIGER~·ff 

: CHAAfiE 
:PER ~IT :-------: :-------: USED :--------: 

<Kgl <NOS! 
,,.,, 
a \A.I 

TITY 
Cl'ITI rnosi ,,.,, 

1\A.I 

GUAr•-
TITY 
<tlTl um 

TITY 
: m: um 

------------:-----:----:---:---:----:--:---:----:--:-----
!Xll'IESTlC REFRlGERATlC:~ 
.;~n DEEP FREEZERS 

INliUSTRlAL REFRlGEilATlON: 

COLD STCRES, CG~. 
FREEZERS ETC. 

- O!SFi....A'( CABINETS etc.: 

DTHE~ ( ! ce 1tuio er; .;nd: 
;1ra.;:l refri·Jera:;.;n 
E·~u 1p1T1er.t 

0.1Z 

6 

o.s 

7-10 

c.s 

6,000 

'"" IC.I.' 

300 

80 

' 80 

ac 

0.6 

0.6 

0.1 

0.9 

36,COO ZS 1.~ 

~o 1.2 

50 ' c. ~ 

c. ~ 

3CCC o.a 

9.60 

. " 1,c. 

. "" u.vo 

5.27 

:as 

:as 

:8~ 

8.Z 

4.0 

. " 1.v 

o. '. 
• c ... ., 

c;,q 

r: • 

··" 

:---------:--------:----:-------:--------:----;-------:---------:---!----------:-------; 
SUB .,.,,T".•1 

IUtrtL ' ' 1.0 ",., c..c. 9.6 ' ..... 
t ;,,;,, .. 

I I I I I I I I • I I I ,---------,--------,----,-------.--------.----,-------.---------,---.----------.-------. 
CO~£STIC & ~C.":.'1E.~cr~~ 
AIRCGNDITlCNING 

l':OBILE AIRCCNDITrCllWG 1.Z-1.4 100 80 0.1 475 o.z 0.95 :as 0.8 .. ,,, 
:---------:--------:----:-------:--------:----:-------:---------:---:----------:-------: 

TCT~ 2.3 ,, r: 
.Jo.J : 18.6 I "'l4 I 

I "~·" 
-----------------------------------------------------------------------------------------------------------~--

Note Tbe total q~antity consumed lor flushing and leak detection is derived as lollo•s • 
To:a! rechar•Jin.J demand (or co111pressor tiil1.1re & lu~a·;e ca;es - •luanti ty refi 1 ied in tt.e e•1uip&ent 

(equal to no. of cases x initial ct.ar1el 

RF.COMMENDeD TECHNICAL OPTIONS 

The quantities for 
4.2 above a~e the 
possible to be 

ref~iaerant recove~y indicated in Table 
maximum quantities which are technically 

collected/recovered, aiven that all the 
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service aaencies enaaaed in repair and maintenance of all 
types of refriaeration and air-conditionina equipment are 
properly trained and equipped with appropriate equipment 
to collect the refriaerants. 

An important aspect for the success of recovery or 
collection proaramme is that it must provide adequate 
economic incentive for the personnel/aaencies involv~d to 
motivate them to carry out the collection. 

Also the total quantity of CFCs availabl~ for 
collection/recovery will substantially reduce with the 
improvement of practices for servicina and leak detection. 
Hence the immediate technical option to be considered is 
chanaina over from use of CFCs to usina Nitroaen or 
compressed dry air for flushina and leak detection. 

Some of the other important conservation practices which 
should be inculcated are : 

Pr~per accountina and record keepina for 
purchase and utilisation (atleast in 
age ...... cS) . 

refriaerant 
all larae 

Care in handlina of refriaerants in order to avoid 
wastaae 

The specific technical options with respect to 
and recyclina have been outlined below for 
sector. 

collection 
each sub-

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

----------------------------------------------------------
A. Domestic 

Refriaeration 
& Deep Freezer 
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- Use of plas­
tic baas 
durine 
uervicina 
at users' end 
and small 
workshops. 

- Recovery 
station at 
larae repai­
rers shop. 

- Recovflry sta­
t ion at all 
dealers/ 
manufacturer 
set"vice 
center. 

- Recyclina 
station with 
each CFC supplier 
alonawith a reco­
very unit. 



B. 

c. 

Sub-Sector Recovery 

Commercial and - Portable 
Industrial recovery equi-
Refri&eration pment are 

recommended 

Recyclin& 

- Common recyclin& 
facilities with 
the CFC suppli­
ers 

ttobile Air 
Conditioning 

- Use of p~rtable - Demand for 
recovery equi­
pment is 
recommended. 

recyclin~ to 
be met throu5h 
common recyclina 
facilities. 

4.7 OTHER ASPECTS OF TECHNICAL FEASIBILITY 

i) Feasibility of Local nanufactura 

Technical capability to produce and/or assemble the 
required collection and recycling equipment is 
available in the country but the required numbers 
being small it may not be economically worthwhile to 
establish a manufacturin& line in Kenya specifically 
for the production of recovery and recyclin& 
equipment. 

ii) Appropriateness of Technology 

The technolo&Y and equipment for recovery and 
recyclin~ of CFCs are now fully developed and brou~ht 
to a state where the operation and maintenance of 
these is quite simple. Hence in view of the 
technical services and expertise available in Kenya, 
the technology and equipment available for recovery 
and recyclin& is appropriate for adoption. This will 
however require adequate training ot the technical 
personnel to ensure proper usage and maintenance of 
the equipment. 

iii) Attainable Level of reduction in CFC consumption 

The total CFC consumption in Kenya in the 
airconditionin& and refrigeration sector is of the 
order of 95.4 nT per annum, of which the demand for 
rechargin& accounts for 43.4 nT. The maximum 
reduction attainable through recycling would be about 
24.4 nT as brought out in Table 4.3 above. This 
amounts to 56~ of recharging demand or about 26~ of 
the to~al demand !or CFCs. 
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• 

Uhll• the total reduction in CFC conauaption. vhich 
l• technically poa•ibl• to collect. ha• been coaputed 
in th• above para•. the practical and fea•ible 
collection rate will depend upon ••••ral factor•. of 
vhich the aajor one• are : 

a) Geoaraphical dl•tribution of the equlpaent froa 
vhich the refriaerant i• to be collected 

b) Econoaic viability of the activity. ao that it 
i• ••lf aotivatina for th• aervice A&•nciea to 
adopt. 

c) Leai•lativ• and other ••••urea introduced ~Y the 
Govt. of ~enya to induce coapliance vith th• 
requireaent of collection of refriaerant durina 
••rvicina of equipaent. 

iv) Loai•tic• of Collection for On-site Recyclina 

However. the CFC-12 baaed equipaent are 
diaperaed and th• r~coverable quantity per 
very aaall. Renee on-alt• recyclina 
conaidered econoaically viable. 

videly 
unit ia 
ia not 

4.8 RECOVERY OF CFCa FROft RELATED nATERIALS {INSULATION FOAnl 

The recovery of CFCs froa related aateriala coapri••• 
primarily of recoTerina CFC-11 from rlaid foam. Thia 
require• an air-ti&ht cruahina unit vhich reduce• the 
volume of the foam co approximately one fifth of it• 
expanded size, thereJy releaaina th• entrapped CFC. The 
releaaed CFC a•••• are then collected by dravina the• 
throuah a filter and pa••ina th•• into a cond•n••r. 

However. in aany ca•••· inaulatina foam need• to be 
••&r•aated from the product or location in which it i• 
uaed. Thi• can pr•••nt aajor probl••• as. for example. 
foaa i• often found adherina to aetal •h••t•. For the 
lnaulatina foam contained in do•••tic refriaerator• ~h• 
mo•t likely recovery aethod i• aechanical arindina or 
cruahina of th• complete unit• vithin •••led plant• vith 
•ub•equent recovery of the r•l•a••d CFCe. 

Thua th• recovery and recyclina of CFC• froa riaid foaa in 
refriaerator• for re-u•• by aanufacturera i• technically 
poa•ible. lovever. the diaparate location of the foam 
"bank", vhich i• th• population of diacarded and •crapped 
refriaerator• and th• vay it i• u•ed vlthin th• internal 
•tructure of the refria•ration unit• and it• volua• 
relative to the CFC content, pr•••nt alanlflcant econoaic 
probl••• in tera• of retrieval and tranaportation. Th• 
diff icultl•• can be overcoae, but they aake th• adoption 
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of the recoverr and recrclina option econoaicallJ 
unattractive. Reported initial ••tiaat•• fro• developed 
countrl•• •uaaeat that th• overall coat of CFC• recovered 
fro• doaeatic refriaerator•. includin& th• rafrla•ranta 
and fro• th• ri&id foaa. would be nearly twenty five ti••• 
the coat of viraln CFC. Renee the recovery of CFC• froa 
riaid foaa la loaiatically 6 econoalcally not feaalbl• in 
lenya. 

4.9 SAFE DISPOSAL 

Refrlaeranta uaed in varioua applianc••· a•t cont~ainated 
vhich can be recovered and reuaed after recyclina or 
reclaiaina. However, in aoa• caaea th• contaaination i• 
too heavy and it can not be recycled or reclaiaed. Alao. 
in certain appllcatlona. auch aa foaaa. the recoverr of 
CFCa ia not practical. at th• ti•• of acrappina of the 
product. Such CFCs ahould be deatroyed ln •ucb a aanner 
that it doe• not effect the environaent. There are aany 
aethoda available for deatruction of CFC• which are aiven 
below : 

Theraal incineration 
Catalytic incineration 
Pyrolyaia 
Active aetal •crubbina 
Cheaical acrubbina 
Uet air oxidation 
Super critical water oxidation 
Corona diacharae 

Out of the above. only thermal incineration l• the 
comaercially available method of CFC destruction. 

Incineration 

The de•truction of CFC• can be achieved theraallJ bJ 
expoain& to hi&h teaperature of about aso•c for Iona 
period of ti•• in the preaence of exce•• hydroaen. the 
neceaaary heat la auppll•d throuah f lrina auppleaental 
fuel or bJ co-f irlna other waatea that have a •ubatantial 
net heat of coabuation. 

Th• thermal decoapoaitlon produce• either haloaen acid• 
or free haloa•n aolecul••· The attack of thermal 
decoapoaition product• on th• refractory incinerator wall• 
baa been a probl•• a• th•J are very corroaive. To protect 
th• incinerator wall• ua• of apecial refractory aateriala 
and/or frequent incinerator relinina i• required. Th• 
haloaen aclda or fr•• haloaena auat al•o be acrubbed fro• 
th• atack aa••• before eala•lon• and other reaidue auat be 
properly captured and diapoaed of. 
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In th• United Stat••· perforaanc• etandard• have been 
developed by EPA for incinerator burnina CFC waet••· For 
arant of llcenae, a trial burn auat ahow 99.99\ 
deatruction and reaoval efficiency. 

Diapoaal of CFC ~•frlaerant• ls not a practical 
propoaltion in Kenya. Thi• ia because destruction of CFC• 
require• hlah teaperatur• incineration facllltl•• with 
appropriate treataent of effluent aaa. Such facilities 
cannot be apeclfically dealansd for CFCa alone aince the 
eize of th••• vaate incineration facillti•• have to be of 
a aultabl• Clara•) acal• for th•• to be coaaercially 
viable. The ainlaua econoaic capacity of th••• 
incinerators la noraally over 15,000 tonnes per annua. 
The coat of CFC destruction with euch a capacity ia around 
US $ 3000 3500 per at. The coat of bulldina a 
coapletely new facility ie over US $ 40 aillion. 

Conaiderina the alniaua acale of capacity required, aa 
well aa the blah coat of destruction, the poaalbility of 
buildina a destruction facility aolely for CFCs in Kenya 
or even in Africa haa to be diacounted. 

In addition, the neceaaary technical expert!•• for 
aanaaina auch a complex and Iara• acale dlapoaal ayatea ia 
lacklna. 
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CBPATER - 5 

ECONOftlC ANALYSIS 

5.1 ftETHODOLOGY 

The aethodoloay adopted for Econoaic Analysis conaiata of 
two components. The first is viability analyai• at the 
venture level fur collection and recyclina, for various 
type of ventures auaaest•d by th• inveatiaation of 
technical options. 

Th• second la an analyaia of the net national econoaic 
benefit baaed on th• proposed national ayatea for 
collecti~n and recyclina. 

5.2 Viability analysis at venture level 

In the venture level analysis each venture is treated as 
an independent entity which la aet up aa a project. 
Ste .. lna froa th• technical option•, thr•• kinda of basic 
ventures have been conaidered. 

a. Venture for collection ualna plastic baa• 

b. Venture for recovery only usina a portable recovery 
aachine 

c. Venture for recyclina usina a stand alone recyclina 
aachine toaether with a portable recovery unit. 

Uhil• there i• a technir,ally f eaaible option of havina a 
portable recovery cua recyclina unit, our analysia has 
ahown that in Kenya, none of the sectors will have 
sufficient recovery voluaes at one location to justify use 
of such a recovery cu• recyclina aachine. AccordinalY this 
hao not been considered for techno-econoaic viability. 

A suaaary of the varioua steps la aiven below. 

Step 1 ia to eatabliah the diaenaiona of the venture. For 
each of the basic venture• thi• has been arrived at on th• 
followlna baaia. 

Type of Venture 

---------------
Recovery only 
uaina portable 
recovery aachin• 

Baal• 

A venture aaauaed to consist of a 
ainal• unit of equipaent 
(Indicative price - USS 1000 baaed on 
model OEft 1397 of SPX Corpn., USA 
(Ref•~ Chapter - 3) 
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Recyclina Venture aaauaed to conaiat of a 
ainal• recyclina aachin• and a 
portable recovery aachine. 
(Indicative price : 
Recyclina Equipaent - USS 1400 (AS 
1800) baaed on aodel EPS of 
Environaental Product• Allalaaaated 
Pty Ltd .• Auatralia (Refer Chapter 
3.) 
Recovery equipaent - aaae a• above 
Total Equipaent coat - USS 2400 

The activity of collection throuah plastic baa• in the 
above cateaorization aa this activity does not involve any 
inveat~ent in capital asset• unlike the other ventures. 
The coaputation of viability of this activity ia fairly 
atraiaht forvard •• ahovn in Appendix - S.3 • 

The subsequent step• in the aethodoloay are aa follova 

Step 2 : Eatiaation of the coat of the project and the 
aeans of financina. 

Th• coats for each type of project has been vorked out in 
th• local currency and on th• baaia of latest exchanae 
rates for iaporta in forelan currency. 

Likewiae. aeana of f inancina and the associated coat• have 
been worked out on the baaia of current nora• for auch 
projecta. 

Th• project life i• taken to extend till the year 
which is the terminal year for eliaination of 
conauaption aa defined under the ftontreal Protocol. 

It has alao been aaauaed that the recyclina equipaent 
th• portable recovery equipaent will have a life equal 
the project life. 

2010 
CFC 

and 
to 

Step 3 : involves eatiaatina the operatina revenuea and 
coat• for each type of venture. 

Operatina revenues are coaputed on th• baaia of quantity 
of CFC proceaaed. (i.e. collected, recovered or recovered 
and recycled) and the price to be realised for collected 
CFC &••, CFC liquid and recycled CFC in cylinders. 

The typical scale of activity per venture has :e~n baaed 
on the present level of activity of the typical service 
•a•ncy vho will adopt the venture. 
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Further. the level of activity in aubsequent years i• 
aaauaed to follow th• aa•• pattern &8 th• aaareaat• 
quantity of CFC available for recycllna vhich will of 
course decline over the years. Thia baa been done to 
as•••• the viability of the venture over th• total project 
life. 

Operatina coats Include costs of rav aaterial (in th!~ 
case CFC collected aaa. or CFC collected and condenaed). 
conauaablea and spar••· power, labour. transportation 
(vherever applicable). depreciation. interest and aellina 
• adainiatrativ• overheads. In the vorkina sheets the 
coats have been further classified as fixed or variable. 

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

The computation of financial viability of the venture has 
been done in an iterative aanner ~Y varyina different 
parameters. Th••• are 

duty on imported equipment 

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

interest rates for fundina investments 

capital structure of the venture 

The output of the first staae is an assessment of 
financial viability of each type of venture and the 
associated pricina for recovered and recycled CFC, aa also 
th• mode of financina : 

The vorkina sheet• depicted in the Appendix thus provide 
the follovina for each type of venture. 

* Coats of recovery per Ka 

* Coat• of recyclina per ka for each alternative 

* Th• capital inveatment required and desired level of 
aovernment aubaidy by way of aranta/aoft loans for 
enaurina viability 

* The value of CFC aaved 

Savina eatabliahed the profile of a venture for recovery 
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and that for recyclina th• next atep i• to eati•at• th• 
total nuaber of venture• in the country. 

Thia baa been don• by uaina th• followina inputs 

The •axiaua nuaber of recovery and recyclina 
vontures coaputed by dividina th• total recoverable 
quantity by th• quantity to be handled by one venture 
(baaed on break-even analyaia). 

The nuaber of venture• ao obtained for each country 
were auitably downacaled, aa it ia recoanised that it 
is not poasibl• to achieve 100\ recovery. Bence the 
practical nuaber of ventures were arrived at, baaed 
on the followin& considerationa. 

concentration and diaperaion of aectors 
addreased by a particular type of venture. •·&· 
for aaraa•• servicina car airconditionera, th• 
population diaperaion of airconditioned cars 
acroas the country 

level of activity, e.a. the nu•ber of cars 
beina aerviced by a venture 

the realistic proportion of the taraet 
population that would be addreased by the 
venturea, •-&· there would always be soae car• 
which are not aerviced at a aaraa• for 
loaiatical or other reaaona. 

manpower available with the individual 
enterprisea, and their technical competence 

recoanition of the fact that the total quantity 
of CFCa available for recovery and recyclina 
will proareaaively reduce due to phasina out of 
CFC baaed equipment, aa well aa adoption of 
better practicea. Renee the nuaber of venture• 
ahould be auch that lona term viability la 
enaured for each venture. 

The nuaber of venture• haa also been baaed on eliaibility 
or appropriateness of aaenciea to aet them up.It ia 
auaaeated that larae manufacturer• of refriaeration 
equipment who aervice comwercial installations be required 
to have a recovery equipment as part of code of practice, 
•• the aaareaat• quantitlea dealt in are low and the 
number of such aaenciea are few. 
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Baaed on th• above. the nuab•r of ven.irea arrived at la 
alven belov in Table-5.1. 

TABLE - 5.1 

KENYA 
----------------------------------

!RECOVERY! RECY-
1 ONLY I CLING ________________ , ________ , _______ _ 

ftaxiaua annual I I 
qty technically I I 
feaaible(averaa•I 16 ftTI 24 ftT 
for 1993to2010) I I 
----------------1--------1--------
ftin.econoaic qtyl I 
per venture 8 I 180 Ka I 1266 Ka 
----------------1-------- --------
nax.no.of vent- I 
ur•• possible I 90 19 
----------------1-------- --------
Proposed no.of I 
ventures baaed I 40 
on industrial I 
Survey • I 

5 

________________ , ________ --------
Ava.annual qty. I 
per venture I 
- ftaximua I 570 Ka 
- Practical aa I 277 Ka 

per field I 
survey + I 

4800 Ka 
2871 Ka 

----------------------------------
Includes additional quantity collected throuah 
plaatlc baas vhich ia vrocesaed vith th• help of 
portable recovery equipaent installed at all the 
recycllna ventures. 

I Taken as 25\ hiaher than break-even voluae 
• The nuaber of recovery & recyclina ventures are 

indicative baaed on field survey and can be increaaed 
in future years dependlna upon actual operations. 

+ Thia baa been derived fro• Appendix 5 aa the 18 years 
averaae (1993-2010) of the annual CFC recoverable 
quantity. 

Havina made an aaaeaaaent of the number of ventures of 
each kind an aaauaption baa been made that th••• ventures 
vould be eatabliahed over a period of three years. 

Once the pattern of venture& ia knovn th• aaaeaaRent of 
net national econoalc benefit vaa carried out. 
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5.3 RESULTS OF VIABILITY ANAYSIS AT VENTURE LEVEL 

The econoaic 
recovery and 
Appendix 5.3 
paraarapha. 

viability of various types of collection/ 
recyclina ventures in Kenya ia aho~n at 
attached, and suaaarised in the followina 

5.3.1 Trp•• of Ventures 

Table 5.2 below indicate• the typee of venture• 
identified for different eectors for recovery of CFCs. 

TABLE - 5.2 

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

VENTURE 
PROftOTER OF 
VENTURE 

TOTAL OUANTITY 
OP CFC RECOVER­
ABLE IN SECTOR 
(FOi STllTING 

YEAR 1993) 
(IN ftT) 

----------------------------------------------------------
Doaeatic -Collection Saall eervice 9.45 
refriaerators throuah aaenciee 

plaetlc baae 

-Portable 
recovery 
aachine 

Comaercial • Portable 
industrial recovery 
refriaeration machine 

ftoblle alrcon- Recovery 
ditionere machine 

ftanufacturere and 
their authorised 
eervlc• aaenclee 

Service aaen­
cies of larae 
coapaniea 

Garaaee aerv­
iclna Car air­
condi tion•r• 

1.05 

15.30 

1. 50 

----------------------------------------------------------
5.3.2 lnatitutional Coneideratlon• 

Thouah the econoay le in aany waye a aarket economy and it 
le expected that recovered • recycled CFCe would find a 
price baeed on aarket force•, the total quantity of CFC• 
le eo lee• that thle proceee ••Y not happen autoaatically. 

Aleo, eince CFCe are all iaported it le felt that th• 
obllaatlon of buylna back recovered CFC ehould reet on the 
CFC euppliere. 

In ter•• 
recvclina 

of inetltutional capability for developlna 
•Y•t••• and providlna technical, financial and 
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•anaaerial support, while Kenyan industry ••Y not be 
hiahly developed but since the nuaber of ventures proposed 
are very few and are with laree service aaenciea, there 
would not be a problea for providina support aa above. 

For recyclina lt is aaauaed that the suppliers of CFCs 
will proaote venture& lnvolvina recyclina equip••~t. 
The•• ventures will have equipaent to recycle CFCs 
collected throuah portable recovery eouipaent and brouaht 
in cylinders and equipaent to recover CFCs fro• plastic 
baas and feed to th• recyclina equipment. 

The table 5.3 below au .. arises the results of the 
venture level analysis. 

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

Equipment 
Coat 

Project Coat 

I VENTURE TYPE 
1---------------------------------------
1 RECOVERY I RECYCLING ___________________ , __________________ _ 

I 
KSB 32,340 I KSB 77,616 

-------------------1-------------------
1 

KSH 38,247 I KSH 90,842 

------------------ ------------------- -------------------
Total Quan-
tity of CFC 4981 Ka 51,676 Ka 
handled over 
project life 
(1993 - 2010) 

------------------ ------------------- -------------------
Averaae Annual 
Quantity 277 Ka 2,871 Ka 
(18 years) 

------------------ ------------------- -------------------
Annualised 
operation 
coat 
(18 years) 

KSB 8,092 KSB 468, 123 

------------------ ------------------- -------------------
Annualised 
revenues 
(value of CFC KSB 27,673 KSH 574,177 
aaved) 

------------------ ------------------- -------------------
Operation.al 
co•t/ka. of 
CFC proceaaed KSH 29.21 KSH 163.05 
(.av. annual) 

------------------ ------------------- -------------------
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Table 5.3 (Contd .. ) 

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

------------------ ------------------- -------------------
Break even 
voluae 145 Ka 1013 ~a 

------------------ ------------------- -------------------
Pay-bac~ period 
for venture 
- on equity-
- on total 

capital 

On• y-ear 
Four J'•ars 

8 aonths 
Two ¥ears 

------------------ ------------------- -------------------
Internal Rate 
of Return(IRR) 
- on equity- 93.9\ 179.9\ 
- on total 27.9i 75.6\ 

capital 
----------------------------------------------------------
A sensitivity anal¥sis has also been carried out on 
epecif ic paraaetera to assess impact on IRR. 

TABLE 5.4 

CHANGE IN IRR BY PARAftETERS 
-----------------------------------------------------------------
VENTURE PRESENT 10% INCREASE 10\ DROP I INCREASE I INCREASE 

IN CFC IRR IN CAPITAL IN CAPACITY I IN SUBSl-
COST UTILISATION DY FR Oft PRICE 

20to30% BY 1oi 

----------- --------- ------------------ --------- -------------
RECOVER': 

- equity 93.9\ 76.4\ 78.4\ 191.8\ 112.7\ 

- capital 27.9\ 25.5% 24.7\ 27.9\ 31. 7\ 

----------- --------- ------------------ --------- -------------
RECYCLUJG 

- equity 179.7\ 152.0\ 147.6\ 344.3\ 233.7\ 

- capital 75.6\ 70.3\ 65.9\ 75.6\ 91.0\ 

-----------------------------------------------------------------
The impact of recover¥ and recyclin& proaramae on th• 
total CFC conauaption, with respect to the requirements of 
ftontreal Protocol, is preeonted in Fiaure - 5.2, which 
ehowa that with recyclina of CFCs, th• net deaand would 
fall within the ftontreal Protocol limit• upto the year 
2007, after which the additional demand can be met throuah 
a CFC bank to be created for thi• purpoae. 
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IMPACT OF R~COV[RY & RrCVCLitiG Itl KEtNA 
(VIS A VIS MONTRrAL PROTOCOL ) 
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5.4 NET NATIONAL ECONOftIC BENEFIT ANALYSIS 

The second ataa• of the econoaic analyaia 
coaputina the net national econoaic benefit by 
the recovery and recyclina proara•••· 

involvea 
adoptina 

5.4.1 ftethodolo&Y 

The net national econoaic benefit haa been worked out 
uaina the principle• of aocial coat benefit analyaia 
within the liaitationa iapoaed by the neceaaity of 
confinina ouraelvea to quantifiable variablea. 

The aethodoloay ha• been detailed in Appendix 5.4. 
Given below ia a aummary of varioua costs and benef ita 
considered in the exerciae. 

Benefit• 

Costa 

Savinaa in iaporta of refriaeranta (CFC•) 

Increaae in eaployaent aeaaured in teraa of increaaed 
private consumption and inveataent (taken equal to 
savinaa). 

Ueiahted increaae in conaumption and inveataent of 
owners of enterpriaes 

Increased Government revenues on duties of CPCa 

Outflows on account of equipment and consumables 

Trainina coats and publicity at venture level and 
Government level 

Increase in coat& of overhead• and •aintenance of 
vent urea 

Duties and taxes foreaone b~ the Govt. on iaporta of 
CFC aaved. 

The above coata and benefit• have been aaaeaaed till the 
year 2010 and measured in the local cur~•ncy at 1991-92 
price&. 

A diacountin& factor of 2t ha• been uaed to deterain• the 
·net preaent value' of Net National Econoaic Benefit, i.e. 
benefit• - coata to the econo•y in each year froa 1993 to 
2010. 
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The workina aheeta are aiven at Appendix 5.5 alonawith the 
baaia uaed for the coaputationa (Appendix 5.6). 

The auaaariaed reaulta of th• coaputationa of Net National 
Econoaic Benefit are preaented below in table 5-5, which 
ahowa the ¥earl¥ coata and b•nefita to th• econo•¥· 

TABLE 5.5 

RESULTS OF COftPUTATION OF NET NATIONAL 
ECONOftIC BENEFIT FOR KENYA 

( JN ftn KSR ) 

------------------------------
YEAR 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

!COSTS 

8.00 
4.44 
4. 71 
4.09 
4.20 
4.24 
4.26 
4.23 
4.16 
L07 
3.98 
3.87 
3. 74 
3.59 
3. 41 
3.23 
3.03 
2.81 

I BENEFITS 

5.97 
2.06 
2.78 
3.00 
3.23 
3.38 
3.50 
3.54 
3.52 
3.46 
3.42 
3.32 
3.24 
3.07 
2.87 
2.66 
2.42 
2.16 

------------------------------
NPV OF I KSH ftn 
NET BENEF-IUS$ nn 
ITS Ci 2% I 
DISC.) I 

-13.52 
-0. 48 

------------------------------
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CHAPTER - 6 

FRA11EVORK FOR IftPLEftENTATION 

6.1 Thia chapter deala with : 

a) The present leaislative and inatitutional fraaework 
and extent of public awarenesa in the project 
countries and 

b) The proposed oraanisation and leaislative. 
inatitutional and other aeaaurea to iapleaent 
recoaaended recovery and recyclina proaraaaea in each 
country. 

6.2 PRESENT LEGISLATIVE AND INSTITUTIONAL FRA!IEVORK AND EXTENT 
PF PUBLIC AVARENESS 

The National Environaent Secretariat (NES) under the 
ftinistry of Environaent and Natural Resources is 
responsible for foraulatina and impleaentlna policies on 
environaental iaaue~. The Environaental Law Unit (EL) 
which la a part of the HES. ~dvlaea the Director HES on 
all aatters related to the developaent. review and 
application of environmental leaialation and related 
reaulat~ona. Thia aection ia reaponaible for formulation 
of apprcpriate leaialation and institutional framework for 
policy implementation and leaal enforcement aa they relate 
to natural and aanmade environment. 

However. as on date. apecific leaialation doea not exiat 
in the area of CFC uaaae or emiaaiGn. 

Infact the present acenariG is one where 
aovernmental control• on functionlna of 
enterpri••• la limited. 

exerci•• of 
industrial 

For inatance, even the aajor manufacturer• or aervlce 
aaenciea in the alr-conditionina and refrlaeration aector 
are not required to report their perforaance to the 
GQvernment except for the apecif ic purpoae of obtainina 
licenaea for iaporta. 

There are no cod•• of practice adopted for maintenance/ 
repair in the air-conditionina and refriaeration aector. 

The aaanitude of CFC conaumption in th• country la low in 
absolute term• and the framework for monitorina of aupply 
and uaaae la abaent. 
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The pattern 
concentrated 
refriaeratlon 
cars. 

of CFC usaae as discassed earlier is 
•ore in co••ercial and industrial 

as coapared to do•estic refrlaeration or 

The •anufacturina industry is asse•bly oriented and the 
•ajor components are laported. Renee there will be a 
chanae-over to equipaent based on substitutes alonaalde 
such developaenta takina place in developed countries 
especially ln car airconditlonera and doaeatic 
refriaerators. 

Uhile the aanufacturer/aaaeablera do undertake aervicina 
and aaintenance activities, neverthless there is an 
unoraaniaed sector coapriaina of aaall aaenciea which also 
does servicina vork. 

6.3 PROPOSED ftEASURES FOR lftPLEftENTING A RECOVERY & RECYCLING 
PROGRAftftE 

The proposed aeaaures have been dravn up keepina in viev 
the above backaround and the national ayatea for recovery 
and recycllna developed in the earlier chapters. 
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A auaaary of the ayatem contemplated la depleted ln the 
table below : 

TABLE - 6.1 

SYSTEft FOR RECOVERY/COLLECTION, RECYCLING 
& DISPOSAL IN KENYA 

-------------------------------------------------------------------------
RECOVERY/COLLECTION RECYCLING 

SECTOR 
COLLECTION 

AGENCY 
COLLECTION 

ftETROD 
DELIVER 

TO 
INPUTS FOR OPERATING INPUTS FOR 

ECONOftIC AGENCY ECONOftIC 
VIABILITY VIABILITY 

-------------------------------------------------------------------------
Coaaerci- Lara• 
al • Ind- Service 
uatrial Co•paniea 
Refria•-
ration 

Car Air­
condi t­
loners. 

Larae 
Service 
Companies 

Portable 
Recovery 
Unit 

Portable 
Recover# 
Unit 

Domeatic 
Refrlae­
ratora. 

*Larae Portable 
Service Recovery 
Coapanl•• Unlt 

*ftanufac-
turera 

' Suppli-
ers of 
CFC a 

*Free/low 
coat 
equip••nt 

*Pricina 

Supplier& *Exe•ption 
of CFCs of duty 

on equi­
paent 

for recove­
red CFC 

*Subsidy 
on 
capital 
inveat­
••nt 

Suppli- *Free/low 
era of coat 
CFC a equipment 

' Suppli-
er• of 
CFC a 

*Pricina 
for recove­
red CFC 

*Free/low 
coat 
equipment 

*Pricina 
for recove­
red CFC 

Supplier& 
of CFCs 

Supplier• 
of CFCa 

*Increased 
price •.,f 
CFC 

*Exeaption 
of duty 
on equi­
pment 

*Subaidy 
on capi­
tal inv­
••t••nt 

*Inc:reaaed 
price of 
CFC 

*Exe•pt.lon 
of dutv 
on equi­
P•ent 

*Subaidy 
on 
capital 
inveat­
aent 

*Increaaed 
price of 
CFC 

-------------------------------------------------------------------------
Sell .lna 
aaencl•• ..,.11. 

•aenciea of CFC• "'ould alao be 
who would have aeparate recovery 
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It ia apparent that th• aeaaurea ahould be drawn up to 
encouraae the larae aervicina coapanlea. vhlch in aany 
caaea are equipaent aanufacturer•, to adopt practice• for 
recovery and to encouraae auppliers of CFCa to accept 
collected/recovered CFCs and recycle th••· 

The propoaed aeaaurea in varioua areaa are 

6.3.1 Coaaand ~nd Control fteaaurea 

Leaialation related to -

a) Supply of CFCa 

CFCa in Kenya are currently iaported. Leaialation 
should be enacted to aak• it neceaaary to 

ftaintain record of iaporta, by type of CFC. 
aource. quantity etc 

ftaintain records of aalea, by 
aector (ea. refriaeration 
aanufacturer. foaa blower etc) 

cuatoaer, by 
equipaent 

Reaistration of dealera, 
location• 

if any, at other · 

Leaislation ahould be enacted to aake it obliaat~ry 
for suppliers of CFCs to accept recovered CFCs fro• 
~ccredited servicina aaenciea, manufacturers etc for 
recyclina. 

Leaialation la also required in respect of -

• Dravina up of atandarda for recycled CFCa and 
llaitatlons to ita use, if any. 

• Need to maintain recorda of sale of recycled 
CFC. 

An illuatratlv• extract of leaialatlon coverina th• 
ab9ve aapecta in the Stat• of Victoria, Auatralia la 
pr•••nted in Appendix 6.1 (Sections 14. 15, 16 of EP 
Act 1970-Victoria Govt Gazette). 

b) Uae of CFCa 

The acop• of l•alalation in this area for Kenya 
ahould enaure 

Identification and r•ai•tratlon of all 
purcha••r~ and ua•r• of CFC• 

• Reatrictina th• use of CFCa to persona/aaanci•• 
who are accredited/certlf ied by NES ba•ed on 
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• 

• 

coapetence 
inf raetructure 
of CFC• 

and po•••••ina neceaaary 
to handle and ainiaise eaieeion 

Appendix 6.2 •hows illuatrative provi•iona of 
section 23 in Uaat• nanaa•••nt Policy - State of 
Victoria, Australia) 

ftakina it obliaatory for uaer• to aaintain 
recorda of purcha•• and u•• 

Appendix 6.3 ahowa auch a provision in the Uaate 
ftanaa•••nt Policy of State of Victoria, 
Auatralia 

Adoption of codea of practice by aanufacturers 
and eervicina aaenci•• vhich will include 
obllaationa to prevent leak&&• and to recover 
CFC• to th• extent posaible. Thie will also 
require that recovery atations are purchaaed, 
installed, ueed and the recovered aa• 
transferred to recyclina atationa. 

In fact it could be aade obliaatory for larae 
users au~h aa aanufacturera or aaaeabl•r• of 
refriaeratora, installation• lik• chillina 
plants and car repair workahopa to ~av• a 
recovery atation/syatea. 

It can alao be made obliaatory for prospective 
new installations to provide for a recovery 
ay•te• in their contract. 

An illustrative extract of leai~lation coverina 
so•• of the above point• in the State of 
Victoria, Australia is presented in Appendix 6.4 
(Sect 32, 33, 34 6 35). Also enclosed ia an 
extract fro• the rules laid down by South Coast 
Air Quality nanaaeaent District, California 
(presented in Appendix 6.4 A) on Recovery or 
Recyclina of Refriaerants from ftotor Vehicle 
Alrconditionera and Reduction of Emission from 
Stationery Refriaeration and Alrcondltionina 
Syeteaa. 

Furtheraore, to encouraae compliance leaislation 
could be introduced which would require all 
purchaaea of CFCa by aervlce aaenci•• on the 
baaia that they return a certain quantity of 
recovered CFC for purchaalna new CFC. 
Suppliers' records would also require to show 
how auch recovered CFC waa brouaht back and how 
auch fresh CFC supplied. 
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c) Disposal 

Jn respect of dispo•al it may be recoanised that in 
developed cQuntries purchases of white aoods are 
frequent and tradina-in is a coamon practice befor~ 
the full life of an equipment. In such a situation 
one could have a mechanism supported by leaialation 
whereby a dealer could take away (e.a. Swiss Lav 
see Appendix 6.5). However in Kenya, as is the 
practice in many developina countries, equipment are 
retained by the owrer as lona as it can be kept 
runnina and discarded only after all possible 
measures to salvaae the same fail and at th•t point 
it is often sold to the service aaency who 
cannibalises it or sells it as scrap. 

Thua leaislation for disposal of equipment may not be 
appreciated or l~aistically feasible to adopt. 
Furthermore, as d!~cussed in an earlier chapter the 
coats of recovery ~f CFCs from dlacharded equipment 
especially from foams would be prohibitively 
expensive as to make lt unviable. 

Therefore no specific p~opoaal is made on leaialation 
for disposal of CFCs at this ataae. 

6.3.2 Financial Support neaaurea 

Jn Kenya notwithstandina the small maanitude of CFC 
consumption, the real impetus for adoptina practices for 
recovery and recyclina can come only by providina 
financial incentives. Such incentives include the 
followina 

a) Providin& a subsidy on recovery and recyclina 
equipment would establish the economic viability of 
undertaklna such a proaram and wc·uld encouraae the 
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participants to con£ora to the leai•latlve aeasurea 
proposed earlier. In our workinas on economic 
analysis 0£ recovery/recyclina enterprises. we have 
asauaed a subsidy 0£ 20\ on the cost 0£ equipaent 
which was th• alniaua to ensure econoaic viability. 
It is recoaaended that the actual subsidy be £ixed 
between 20\ and 50\ dependlna on the speed of 
introduction 0£ ventures desired. 

b) Supply baas at nil cost/nealialble coat to accredited 
serviclna aaenclea for th• doaeatic refriaerator and 
deep freezers. 

c) Proaressively increase in duties on virain CFCs 

On• consequence that is anticipated ls the phase-out 
0£ the saall repair aaency in th• unoraanised sector 
who aay find it uneconoaical at hie scale of 
operation to undertake repair 0£ equlpaent involvlna 
recharaina of CFCs. 

However ln a developina econoay. other avenues could 
open up for such enterprises. 

d) Fundina of trainina proaraaaes for technician• as 
well as public awareness proaraaaes. 

e) Abolish duties on recovery and recyclina equipment 

6.3.3 Compliance with Requirements of ftontreal Protocol 

Fro• the profile of CFCs d•aand in Kenya after takina into 
account the recovery and recyclina. it is clear that. 
needs of CFCs in the years after 2005 could perhaps be 
beat aet throuah a CFC bank. for coaplyina with the 
requirements of nontreal Protocol. Thia bank could be 
created. and maintained by the Government. in the years 
when the demand is within the Protocol limit•. say year 
2002 to 2004, to aeet th• additional requireaents durina 
the years after 2005. However a final decision reaardina 
this should be taken dependina upon th• availability of 
"drop-in" substitutes for CFCs at that tiae. 

Aa in the other countries, there would be a aianificant 
coat to Kenya for takina various actions indicated above 
for impleaentina a recovery and recyclina proaram•• 
includina maintainina CFC bank. Thia has been worked out 
in Chapter - 5. Ue suaaeat that a fund be created which 
could be supported by aultllateral aid. 

6.3.4 fteaaurea for Increaain& Public Awareness 

Given that CFC baaed equipments are mainly used by the 
economically atronaer sections of society, we enviaaae no 
difficulty in increaaina awareness about CFCs, their 
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effects on the ozone layer and recovery and diepoaal 
throuah proaraaaes on TV, Newspaper• etc. 

6.3.5 Institutional Fra•ewcrk 

The pri•e initlative for for•ulatina and i•pleaentina the 
above •easures could be by the National Environment 
Secretariat (NES) which could enlist support of industry 
associations. One of the first steps that could be taken 
is to encouraae aettina up of a body or association of 
aanufacturers and service aaenciee involved in the air­
condi tionina & refriaeration aector either separately or 
as part of air existina body, such as Kenya Asaosication 
of nanufacturers (KAtt). 

NES alona with the association could be entrusted with the 
followina: 

a) Evolvina codes for better •anufacturina and service 
practices 

b) Trainina the •echanics in better aanufacturina and 
servicina practices and also in recovery/recyclina 

c) Accreditation of mechanics and service atationa 

d) Collection and compilation of CFC consumption data 

e) 

f) 

&) 

Estaollshina demonstration stations 
throuah plastics baas, recovery 
recyclin& stations 

for recovery 
stations and 

Coordination with recovery/recyclina stations 
establi~hed in a network 

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

(c) 

h) Oraanizina public awareness pro~ramaes 

i) Coordinate settina up and maintainina a CFC bank 

NES will also coordinate with other Government aaenciea 
for formulation and enforcement of policy aeaaurea. So•• 
of the aaencies are Reaiatrar of Industries, Kenya 
External Trade Authority, (KETA) and Kenya Bureau of 
Standards (KBS). 

Further, constructive role• can alao be played in the 
above by Kenya Association of nanuf acturera (KAtt) and 
Kenya Consum•r•' Oraaniaation (KCO) which are well 
established and respected oraaniaationa and can provide an 
effective interface with the private sector and conauaera. 
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6.4 CONCLUSION 

The present leaislative and institutional fraaevork vith 
respect to CFC use recovery and recycli~a is liaited. The 
country lacks an established aachinery to enforce elaborate 
reaulationa or leaislation. 

Unlike in developed countries the pub!ic ava~eness or 
conauaer pull is alao liaited and cannot be counted upon to 
'drive' a recovery and recyclina proaraa. 

On the other hand the econoaic situation, 
dependence and the absence ~f Governaent controls 
a case to use a profit driven private sector 
proaraa for recovery 6 recyclina of CFCs. 

iaport 
aake for 

aanaaed 

In Kenya vith th• overall aaanitude of CFC consuaption as 
also the quantity recoverable beina saall, the 
Governaent/noainated environmental aaency could activ•lY 
push the larae refriaerator aanufacturers, vhich are fev 
in nuaber, to !natal recovery equlpaent at their vorks as 
vell as authorised service stations. 

Also from the point of viev of coaplyin& vith the Protocol 
the above aaency aay itself set up a CFC bank in 20G2 
vhich could cater to recharaina requirements in the years 
after 2005 and thus avoid preaature scrap or costly 
retrofits of CFC-12 e~ulpaent. 

Specific action vould be for the aovernaent to 

exeapt duty on equipment for recovery and recyclina 

provide arants/subsidies to assist in settina up 
ccllection/recovery and recyclina ventures. Such 
subsidies vould ranae fro• 20-50i of capital coat. A 
ainimum of 2oi subsidy is necessary for ensurina 
viability, vhereaa a hiaher subsidy of upto 50i vould 
be baaed on the individual country's approach to th• 
aotivational level desired for expeditina 
impleaentation. 

fund trainin& coats and public avareneas proaramaes 

raise the price of laported CFC 11 • 12 to aake 
recyclina attractive. 

Strenathen exiatlna institutions involved ln 
environment and/or industrial activities to have a 
separate vina for iaple~entina the recovery and 
recycllna proara•••• in each country. 

enact 
that 

l•&iMlation and a ayat•• of quota• to ensure 
service aaenci•• and suppliers participate in 
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the collection/recovery and recyclin& proaraaaes. 

The above could be aet by creatina a fund which could be 
set up vith the help of aultilateral aid. 
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CHAPTER - 7 

CONCLUSION~ 

7.1 CFC AUDIT 

The detailed CFC national audita in the three project 
countries have shown that the total CFC conau•ption baa 
reduced substantially in the laat few years, •&inly due to 
substitution by other substances in the foa• and 
aeroaol ae:::tors. 

As none of the project countries 
there are no aianif icant exports 
products, the conscaption in each 
approxiaately equal to the iaporta. 

•ar.ufacture CFCs and 
of CFCs or CFC baaed 
of the countries is 

A au:aaary of the total iaporta and utiliaation of CFCs in 
the three project countries is aiven in Table 7.1. 

TABLE - 7.1 

IttP02T & UTILISATION OF CFCs IN 1991 
(11T) 

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

IttPORT l-------------1-------------1-------------
ICFC-111CFC-121CFC-11 ICFC-12 ICFC-111CFC-12 

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

1-------------1-------------1-------------
1 1850 I 97 1050 

---------------- ------------- ------------- -------------
II UTILISA­

TION 

- Refriaera­
tion & Air 
condition­
lna 

- Aerosol• 

- Plaatic 
foams 

Total 

345 435 

90 360 

640 50 

------ ------
1075 845 

-------------
1920 

16.5 78.9 71.7 471.3 

5 4 150 

280 

------ ------ ------ ------
21. 5 82.9 351.7 621.3 

------------- -------------
104.4 913 

----------------------------·------------------------------
The u•iliaation 
buildina up th• 

in each country baa been eatlaated by 
demanda for each of the aub-aectora, 
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throuah a comprehensive field survey of 
enterprises. 

industrial 

The utilisation in the case of Eaypt and Kenya is aliahtly 
~iaher than import fiaures, as part of the CFCs are 
indirectly imported, throuah refrlaerators and foaaed 
cabinets. However, in Niaeria the consumption of CFC 12 
la lower than import quantity as about 10-lSt of the 
imported CFC 12 is re-exported to neiahbourina countries 
such as Ghana 6 Cameroon. 

There is no sianificant consumption of CFCs in 
sector as CFC-113 has been oubstituted 
Tetrachloride and Hethyl Chlorof or•, vhich 
controlled substances as per the amended 
Protocol. 

the solvent 
by Carbon 
are also 

Hontreal 

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

TABLE - 7.2 

(US$ PER KG) 

EGYPT KENYA NIGERIA 

CFC 11 2.2 2.85 1.8 - 2.3 

CFC 12 3.5 - 3.9 4.6 - 7.8 3.0 - 4.0 

HCFC 22 4.2 - 5 7.10 3.5 - 4.5 

CFC National audits have shown that the total consumption 
of CFC 11 and CFC-12 in the projec' countries has 
decreased durina the last few years primarily due to 
substitution by other substances in the foams and 
aerosols sectors. In Eaypt the import of CFC 11 & CFC 12 
has aone down from 2400 HT in 1989, to 1900 HT in 1991. 
Similarly in Kenya there is a decrease from 230 HT (1989) 
to less than 100 HT in 1991; and in Niaeria the 
reduction has been less sianificant, i.e. from 1300 HT in 
1985 to 105C HT in 1991. Trends indicate that these 
f laures will further ao down. 

7.2 DEHAND FORECAST 

In the airconditlonlna and relriaeratlon sector, due to 
the c~~plete dependence on imports for compressors aa well 
aa CFC~. the trend ls that ol phaslna out the CFC based 
equipmeht in line with th• developments in advanced 
countries. Hence aradual phaseout ol CFC baaed equipment 
is expected to start lrom 1992/1993 itaelf, with complete 
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phaseout expected by 1997. The earliest phaseout will be 
for commercial refriaeration equipaent which can be easily 
desianed for operation with RCFC 22. 

In other sectors viz aerosols, plastic foams and sclventa, 
complete phase out is expected bv 1995, 1993 and 1994 in 
Eaypt, Kenya and Niaeria reapoctively. 

Takina the above into account, the deaand for CFCs 
the year 2010 baa been arrived at for each of the 
countries by aaareaation of the deaanda for the various 
sub-sectors of airconditionina and refriaeration in the 
respective countries, as suaaariaed in Table - 7.3 belo~. 

upto 
three 

Substantial part of thia deaand ia on account 
recharaina and thia eaphaaises the need of recovery 
recyclina systeas as an iaportant means to reduce 
consumption further for an eventual phase out. 

TABLE - 7.3 

PRESENT & PROJECTED DEftAND FOR CFCs IN THE 
PROJECT COUNTRIES 

of 
and 
the 

(ftT) 

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

----------------------------------------------------------
EGYPT 

- Refriae- 780 658.7 295.7 247.7 172.3 

ration • 
Air con-
ditioninal 

- Aerosols 450 

- Plastic 690 
Foama 

- Solvent& 
-------- -------- -------- -------- --------

1920 658.7 295.7 247.7 172.3 

-------- -------- -------- -------- --------
KENYA 

- Refriae- 95.4 61. 4 37.0 29.7 18.3 

ration • 
A ·.rcon-
ditlonina 

- Aeroaola 9 

- Plastic 
Foa•• 
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- Solvents I I I I I 
1--------1--------1--------1--------1--------
1 104.4 I 61.4 I 37.0 I 29.7 I 18.3 
1--------1--------1--------1--------1--------

Table - 7.3 (Contd.) 
----------------------------------------------------------
COUNTRY 

NIGERIA 

- Refriae­
ration & 
Aircon­
di tionina 

1991 

543 

- Aerosol• 150 

Plastic 280 
Foams 

- Solvents 

1996 2005 2007 2010 

408.1 104.2 50.3 11.7 

________ , ________ -------- -------- --------
973 I 408.1 104.2 50.3 11.7 

In each of the three countries, the import and consumption 
of CFCs is concentrated in and around the rational 
capitals. In Eaypt, most of the importers of CFCs and the 
major users are located in and around Cairo. Similarly in 
Kenya & Niaeria the concentr~tion of importers and users 
of CFCs is in Nairobi and Laaos respectively. However in 
Niaeria, the distribution network of the importers is 
quite spread out across the country, whereas in the other 
two countries it is limited to only few of the i~portant 

cities/towns, where the manufacturers and/or servicina 
aaencies for CFC based equipment are operative. 

7.3 EQUIPMENT FOR RECOVERY AND RECYCLING OF CFCs 

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

Since the volume• of CFC• handled by typical individual 
anterprisea in the project countries are very small, it is 
recommended that the low coat low capacity and portable 
models of the recovery and recycllna equipment would be 
moat appropriate for early adoption in Eaypt, Kenya and 
Niaeria. Theae equipment are veraatile and can be uaed 
for recovery and recyclina of HCFC-22. Their utility will 
thua continue even after the CFCs are phased out 
completely. 
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Features incorporated in th• recovery and recyclina 
equipaent are auch that these can be eaaily operated and 
aaintained by local technician&, after initial trainina 
input of 1 to 2 weeks. The iaportant operatina parameters 
for these equipaenta are as follows 

Recovery 
equipment 

Recyclina 
equipment 

Spares • consuaa­
bl eaa (US $/Ka) 

Enera7 consumption 
(per ka) 

0.31 

0.05 KUH 

0.41 

0.05 KUB 

7.4 TECHNICAL OPTIONS FOR COLLECTION/RECOVERY AND RECYCLING OF 
CFCs 

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

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

TABLE - 7.4 

PER CAPITA CFC CONSUnPTION 

TOTAL CFC ESTUfATED PER CAPITA 
CONSUnPTION POPULATION CFC CONSUn-
IN 1991 IN 1991 PT ION 

cnr) 
----------------------------------------------------------
EGYPT 1920.0 57 rfn 

KENYA 104.4 25 11n 

NIGERIA 973.0 115 rfn 

Theae are far lower than the apecif ied limit 
per capita, and put them in th• cateaory of 
Countries". 

65 

33.70 a•• 

4.15 ams 

8.50 a•s 

of 0.3 Ka 
"Developina 



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 & Nia~ria, will not 
have any problem, as these will still be available from 
other sources such as China, India, etc .• althouah prices 
of CFCs are likely to rise world-wide due to the 
accelerated phasina out of CFCs in developed countries. 

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

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

Country 
Eaypt 

Kenya 

Sub-Sector 
Domestic refriaeration & deep freezers 
nobile airconditionina 
Domestic refriaerators & deep freezers 
Commercial & Industrial refri~eration 
nobile airconditionina 
Domestic refriaerators & deep fr~ezers 

7 . 4 . 4 Cons id er at ions _....;;f;...o;;;..;;;.r_....;;'P.""_d.;;;...;;;o ... p'-t..;;..;;;;.i_.o...;;.n~__,,;;.o....;;f_.....-R_e"'""c_o~v"'"'e'""'r"'""y.....__&'----R"""e.;;.....;;.c .... Y-'t:;..;l~i.::..:n~a 
Equipment 

Local manufacture/assembly of the recovery and recyclina 
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 necessary to club local requirem~nts 
with the neiahbouring countries' requir~ments. Therefore 
three or four projects can be considered for Africa as a 
whole. 

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

7.4.5 Attainable Reduction in CFC Consumption 

Recovery and recyclina pro~rammes in each country will 
help reduce the CFC consu~ption substantially. The total 
consumption of CFCs in each country includes substantial 
quantity used for flushina/cleanlna and leak detection 
durina servicina and repair of the re!riaeration and 
airconditionina equipment. Thia quantity is considered as 
technically possible to recover & recycle. 
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Further, in the cases of coapreseor failure or leakaaes in 
the refriaeration eystea, so•• quantity of the refriaerant 
re•ains in the systea which can be recovered at the time 
of servicina/repair. 

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

TABLE - 7.5 

nAXIftUft ATTAINABLE REDUCTION IN CFC CONSUftPTION 
BY RECOVERY • RECYCLING (1991 DATA) 

Eaypt 
kenya 
Niaeria 

as % of recharaina 
demand 

58 
56 
36 

as \ of total 
deaand 

28 
26 
27 

Recovery of CFCs from related materials (Insulation Foam) 

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

due to the wide dispersal of scrapped refriaeration 
equipment, and the hiahly capital intensive nature of 
requisite facilities. 

Safe Disposal of CFCs 

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

7.5 ECONOftIC ANALYSIS 

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

a) Collection uaina 
plastic haaa 
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b) Recover~ usina all sub-sectors 
portable equipaent 

c) Recyclina usina - all sub-sectors 
portable equipaent 
(with additional 
recovery equi?•ent) 

These ventures will be operated as 
existina activities of industrial 
field. and hence aust provide 
motivation to the proaotera. 

an extension 
enterpriaea 

sufficient 

of the 
in the 

econoaic 

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

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

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

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

type 
and 

of 
the 

c) Assessment of operatina coats includina coat of raw 
materials, consumable • spares, power. labour. 
transportation. depreciation, interest and other 
overheads. 

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

e) £atiaation of the total number of ventures in ~ach 
country, or the basis of 

concentration and diaperaion of aectora/aub­
sectors to be addreased by each type of venture. 

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

aanpower availability. 

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

7.5.4 The iaportant findinas reaardina the viability of ventures 
are suaaariaed at Table 7.6 below : 

TABLE - 7.6 

SUnnARY OF VENTURE VIABILITY ANALYSIS 
----------------------------------------------------------
VENTURE TYPE EGYPT KENYA NIGERIA 

----------------------------------------------------------
- No. of ventu- 100 40 150 

res 

- Coat per ka 0.92 1.04 0.92 
Re co- of CFC reco-
very vu ed( US $) 
only 

- Break-even 209 Ka 145 Ka 205 Ka 
volume 

IRR 

- on equity 67.8% 93.9% 215.1% 

- on total 23.5% 27.9% t7.2% 
capi l.al 

Payback Period 

- on equity 1 Year a. 1 Year 6 l1ontha 
Six months 

- on total 4 Years 4 Year& 2 Years 
capital 

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

I res 
Recy- I 
clina 1- Cost per ka 4.10 5.80 4.47 

I of CFC recy-
I clad (US $) 
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Table - 7.6 (Cont<t:J. 

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

- Break-even 
volume 

IR.R 

- on equity 

- on total 
capital 

Payback period 

- on equity 

- on total 
capital 

1439 Ka 

197.2% 

78.9% 

1 Year a. 
2 nonths 

2 Years 

1013 Ka 

179.9% 

75.6% 

8 ftonths 

2 Years 

1306 Ka 

325.1% 

97.7% 

6 ftonths 

1 'tear & 
6 ftonths 

-----------------------------------------------------------
7.5.5 Based on the venture level viability analysis, the net 

national economic benefit for each country, !or adoptina a 
recovery and recyclina proaramme, has been worked out by 
takina into account the f ollowina : 

Benefits: 

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

Coats: 

coat of equipment and consumables 
trainina and publicity costs 
increase in coats of overhe~ds and maint•nance of 
ventures 
duties and t~x•s foreaone by the aover~ment 

The above coats and benefits have been assessed till the 
rear 2010 and net present value ottained by discountina at 
the rate of 2\ foe arrivina at the n•t national economic 
benefit for each country. 
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The Net National Econoa:c Benefits to the project 
countries, based on the above analysis, works out to (-) 
US$ 5.95 aillion, (-) US$ 0.48 aillion and (-) US$ 0.91 
aillion respectively for Eaypt, Kenya and Niaeria. 

7.6 COMPLIANCE UITB MONTREAL PROTOCOL 

In the context of coapliance with the requireaents of the 
nontreal Protocol, it la seen that in Eaypt and Niaeria 
the total deaand exceeds the limit in the year 2007. 

However, 
i.e. in 
recovery 
protocol 

in the case of Kenya, this takes place earlier, 
the year 2005. Uith the iapleaentation of 
and recyclina proaraaaes, the coapliance with 

requireaents can be achieved as follows : 

Eaypt 
Kenya 
Niaeria 

upto 2007 
upto 2007 
upto 2010 

In Eaypt 6 Kenya, the further reduction in CFC conauaption 
requirod after 2007 to aeet the protocol liaits is of such 
an order that it can be met throuah CFC banks, or use of 
dr~p-in substitutes, which are expected to be available at 
that tiae. 

7.7 FRAMEUORK FOR IMPLEMENTATION 

7. 7. 1 Presently, none of the three projoct countries have 
leaislative r~aulations reaardina collection/recovery 
recyclina of CFCs. Even reaardina usaae, only Eaypt 
introduced in 1989, a Ministerial decree bannina the 
of CFCs for aerosols. 

any 
and 
has 
use 

7.7.2 In the context of the findinas of the study, it is felt 
desirable and necessary to introduce reaulatory 
lealslatlve measures reaardlna various aspects of CFC 
consuaption, viz sale, purchase and conservation, throuah 
recovery 6 recyclina. These leaislative and reaulatory 
measu!'es would be aimed at achievina the follow.i.na: 

a) identification of users of CFC• 

b) imposina an obliaation on aellers and user• to report 
consumption or utilisation of CFCs 

c) establiahina codes of practice for repair/aervicina 
aaenciea 

d) •ccredit&tion of service mechanics and aaencies 
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e) ensurina proper disposal of equipaent containina CFCs 

f) ensurina adoption of recovery and/or 
equipment 

recyclina 

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

exeaption of import duty on recovery and recyclina 
equipaent 

subsidy on equipment cost ce 20% to 
upon individual country's level of 
iapleaent the proaramae) 

50% dependina 
motivation to 

increase in iaport duty on CFCs 

free supply of plastic baas to service aaencies 
collection from doaeatic refriaerators and 
freezers 

for 
deep 

fundina the cost of trainina proarammes on operation 
and maintenance of recovery and recyclina equipaent 

fundlna the public awareness campaian, etc. 

7.7.4 In order to initiate and implement the above scheme, it is 
necessary to strenathen the institutional framework in 
each country. This would involve creatina a specific 
oraanisation (which could be under the aeais of the 
present environmental aaencies in each country) (or 
overall coordination and monitorina, as well as creatina 
proper awareness about the harmful effects of ozone layer 
depletion. The cost of the recovery and recyclina 
proaramme, based on Net National Economic Benefit Analysis 
for each country, could be met from multilateral fund. 

7.8 conPARISON OF COUNTRY CASE STUDIES & FORftULATION OF 
REGIONAL GUIDELINES 

The comparison of the country case studies brinas out the 
follovina 

a) The present industrial infrastructure is poor and 
manufacture of CFC based equipment la dependent on 
import of components aa well as CFCs. Hence the 
substitution with non-CFC based equipment in OEft 
would take place in line with the developed 
countries. 
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b) However. economic pressures would motivate extended 
use of existina CFC based equipment. reaultina in 
continued requirAaent of CFCs for recharaina. 

c) In all cases. technical options identified 
si•ilar. These are 

are 

Use of plastic baas for collection of CFCa froa 
doaestic refriaerators 

Recovery equipment tar recoverina CFCs fro• car 
airconditioners and commercial refriaeration 
system& 

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

e) All countriea would have to import the recovery and 
recyclina equipment. hence the project cost for 
ventures is similar. 

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

a) In all countries. the present oraanisation 
respective environmental aaencies requires 
atrenathened for implementina and monitorina 
CFC recovery and recyclina p~oarammes. 

under 
to be 

of the 

h) Existina leaislative framework in each of the 
countries is inadequate with respect to CFC 
utilisation. This calls for necessary leaialation to 
be enacted to cover the followina 

Sales 6 purchase of CFCs 

Formulation and implementation of codes of 
practice in manufacturina aa well as servicina 

Collection/recovery of CFCs by aervice aaencies 
and purchaae of the aame for recyclina and sale 
by the sellina aaenciea 

i) Need for eaphaaia on increaaina public awareness to 
make the collection/recovery and recyclin& proarammea 
succeaaful. 
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7.9 REGIONAL POLICY GUIDELINES FOR AFRICA AS A UHOLE 

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

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

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

The audit data would need 
prioritisatioh of sub-sectors 
recovery and recyclina proaramme. 

to be analysed for 
for implement in& the 
This would be based on 

of CFC handled and 
well as servicina 

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

Some of the sianif icant auidelines are 

7.9.1 Institutional 

Each country would require to have an oraanisation 
identified or created to implement the colle~tion/ 
recovery and recyclina proarammes. This can be achieved 
by Institutional strenathenina of any existina aa9ncy 
involved in environmental issues. 

7.9.2 Leaislative 

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

7.9.3 Harket Heasures 

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

7.9.4 Financial Support 

Subsidies on capital investment for recovery and recyclina 
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FIGURE ::. 1....:..1. 

REGIONAL POLICY MAKING FRAMEwORK 
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projects, fundina of coats on trainina, waivina of import 
duty on equipaent, aubsidiaina the coat of plastic baas 
etc. 

National Governments would, in turn, need support for 
fundlna this proar•mae fro• external sources, i.e. 
aultilateral fund created by the international co .. unity. 

7.9.5 The proposed realonal policy aakina framework ls shown in 
Fiaure 7.1. 

7.10 REGIONAL DATA BANK 

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

each 
au~­

bas e 
Data 

in 

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

Level 1 Enterprise level 

LevAl 2 Sub-sector level 

Level 3 Sector level 

Level 4 Country level 

Thia data bank will fora tha heart of a system at country 
level to formulate policies for phase out proaraaaes with 
projects for recovery and recyclina. The pictorial 
presentation of such a system is a=v&n at Fiaure 7.2. 

7.10.3 The country level data would pr~vide the inputs at the 
reaional level to facilitate comparative analysia of the 
CFC consumption and conservation under different policy 
reaiaea. Fiaure 7.3 ahowa the scheme of auch a reaional 
inf oraation ayatea. 
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7.11 SUnnARY 

The findinas of the study indicate that aiven adequate 
financial support fro• •ultilateral aaencies and with 
appropriate leaislation and institutional strenathenina 
for iaple•entation, viable proara .. es for recovery and 
recyclina of refriaerant aases can be set up in Africa. 
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APP EN DIX :. 1. 1 

~ OF REPORTS/DOCUnENTS USED AS REFERENCE nATERIALS 

1. Techno-economic assessaent of the financial viability 
of the collection and safe disposal of refriaerant 
aases and relevant material 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 
ttontreal Protocol. 
(UNEP. Nairobi, 1990) 

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

7. CFCs Times of transition. Am.g::-ican Society of 

8. 

9. 

Heatina. Refriaeration and Air Conditioning Engineers 
(ASHRAE 1989) 

Potential costs of re&trictina CFCs 
(US Department of Eneray, 1989) 

use. 

Aerosols A 
Association. 
(1988) 

z. British Aerosols nanufacturers 

10. Ozone protection Act 1989, Australia. 

11. Cod~ of aood practice (Australia) for -

The reduction of emissions of CPCs -
Rll3, R114 and R115 in refriaeration 
conditionina applications. 
(1990) 

Rll, 
and 

R12. 
air-
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R12 in domestic refrigeration applications. 
(1990) 

Minimisation of 
deareasing/cleaning 
solvents. 
(1990) 

CFC 
plants 

emissions 
using CFC 

from 
113 

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

13. 

(Motor Traders Association of Australia. 1991). 

Equi?ment literature 
recyclina machinery 
Report. 1991. 

on refriaerant recovery and 
given at Para 5.2 of Interim 

14. Technology in Indian refriaeration and compressor 
industry. 
Cninistry of Science and Technoloay. Government of 
India. 1988). 

15. CFC scenario and substitution options in Indian 
context. 
(Shri Ram Fibres. India. 1989). 

16. Alternative to CFC infested polyurethane (PUF). 
(Glass Fiber Manufacturers Association. India, 1991). 

' ~ •I • R.efriaeration and Air-conditi•>nina study and 
recommendations. 
(Task Force on National Strat4&Y for phasina out 
ozone depl4tina substances. India. 1991). 

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

19. Mexico's strateay on Ozone Layer Protection : A case 
study on the cost of implementina the Montreal 
Protocol. 
(National Manufacturina Industry Chamber. 1990). 

20. Chile : Strategy on Ozone Layer Protection : A case 
study on the cost of implementation of the Montreal 
Protocol. 
(ninisterio de Bienes Nacionales, Chile & UNEP) 

21. The Uorld Bank and the Environmment 
Report Fiscal 1991. 
(The Ucrld Bank, Uashinaton DC) 

A Proareas 
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22. Country Capacity to conduct Environmental 

23. 

Assessments in Sub-Saharan Africa 
(The Uorld Bank. Africa Region) 

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

in 

24. Implemiaentina the ttont:-eal Protocol to Protect the 
Ozone Layer 
(The Uorld Bank) 

25. Recovery or Recyclina of Refriaerants from 11otor 
Vehicle Air Conditioners (Rule 14!1). 

26. 

(South Coast Air Quality 11anaaement Distt Board. 
California) 

of Chlorofluorocarbon Emissions 
Refriaeration & Air Conditionina 

Reduction 
Stationary 
(Rule 1415) 
(South Coast 
California) 

Air Quality 11anaaement Distt 

from 
Systems 

Board, 

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 
T:-ainina Manual. 
(Mobile Air Conditionina Society. East Greenville. PA 
18041, USA). 

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

30. Technoloay in Indian Chlorofluorocarbons (CFCs) 
R~friae~ants and their Substitutes Industry 
(Department of Scientific & Indusutrial Resea~ch. 
11inisitry of Science & Technoloay. Government of 
India). 

31. Reducina the consumption of Ozone Depletin~ Substance 
in India 
(S.B. Sillimoria & Co .• India) 

32. Technical Proaress on Protectina the Ozone Layer 
Report on the Technoloay Review Panel (Pursuant to 
Article (6) of the Hontreal Protocol on Substances 
that Deplete Ozone Layer, under the Auspices of the 
United Nations Environment Proaramme, June 1989) 
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33. Project Appraisal 6 Plannina for Develop.n1 Countries 
by I.n.D. Little and J A ftirrlees 

34. Swedish Code of STATUTES/SVENSK FOR FATTNINGSS.ru.. TNG 
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 Uc~kshop for CFC Officers) (UNEP) 

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

38. Automotive Airconditionina 

Pil~t Uorkshop for CFC Officers (UNEP) 

39. Automotive Airconditionina - Code of Practice 
(Pilot Uorkshop for CFC Officers (UNEP) 
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L!ST OF ORGANIS~TIONS/PERSONS CONTACTED 
DURING FIELD SURVEY 

SL. CO?IPANY 
NO. 

i) Importers o! CFCs 

1. Hoechst 

KENYA 

Industrial Chemicals Dept. II 
Hoechst East Africa Limited 
rloaadishu Road 
Industrial Area 
Nairobi - Kenya 

2. Twiaa Chemical Industries Lt~ 
Viewpark Tower's 
P 0 Box 30172 

. NaiC'obi. Kenya 

3. Twiaa Chemical Industries Ltd 
Town House. 5th Floor' 
Kaunda Street 
P 0 Box 30172, Nairobi, Kenya 

4. East African Oxyaen Ltd 
P 0 Box 18196 

5. East African Oxyaen Ltd 

P D Patel 

Mathew K nwanai 
Techno-Commercial 
RepC'esentative 

P E nwanai 
Sales nanaaer 
Industrial Chemicals Dept. 

SamuAl GithAei Muchoeu 
Business Manager -
Industrial Gases 

John l1 Naea 

ii) Ai1·conditioing & RefC'igeC'ation Companies 

6. RefriaeC'ation Centre 
P 0 Box 44893 

7. Remco Ltd 
P 0 Box 18172 
Nairobi. 

8. Refriaeration Contractor's Ltd 
P 0 Box 78782 
Nairobi. 

9. TC'opical Environment 
Consultants Ltd 
P O aox 50263 
Nairobi. 

M Alam 

J Dean 
Director 

A Tejanl 
Director 

M 8 Lambert 
Director 



10. Alphonso Refrigeration 
Enterprises 
P 0 Box 60330 
Solai Rd, N~i~cbi 

11. Daikin Kenya Ltd 
P 0 Box 39541 
Nairobi. 

12. Hall Equatorial Ltd 
P 0 Box 30663 
Baricho Road, Industrial Area 

13. -do-
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Joseph tt S Alphonso 
ttanaaing Director 

Shekhar Bhole 
Cheif Engineer 

R K Kohli 
ttanaaina Director 

S Sivaraj 
Installalation/Service 
Engineer 

14. Gilfillan Technical Services Ltd tt B Lambert 
Funzi Road Manaaina Director 
Box 30044 
Nairobi. 

15. Daikin Kenya Ltd 
Uajir Road - Industrial Area 
P 0 Box 39541 
Nairobi. 

16. Kinasvay Radio & Re!riaer•tion 
Ltd 
Muindi Mbingu Street 
P 0 B.>x 40183 
Nairobi. 

17. Qualitrade Air Tech Services 
P 0 Box 48198 
Nairobi 

18. Car & General Ltd 
P 0 Box 20001, 
Nairobi 

Nizar Samji 
Executive Director 

Karim AR Didarali 
I1anaaer 

A K Mallick 

nanaaer 

iii) Assemblers 21. Domestic Refrigerators ! Airconditioners 

19. Nairobi Afriaas Distributors 
(K) Limited 
P 0 Box 44922 
Nair..>bi 
Head Off : Lusaka Road 
Sho~ Room : Kimathi Street 

20. -do-

C M Thakar 
Admn Manaaer 

M Yakub 
Production Manaaer 



21. Sanyo Armco (Kenya) Ltd 
P 0 Box 18263 
Lunaa Lunaa Road 
Nairobi. 

22. Sanyo Armco (Kenya) Ltd 
P 0 Box 47167 
City Hall Annex 

23. Premier Refriaeration & 
Enaineerina Ltd 
Sunaura Avenue 
Industrial Area 
P 0 Box 2424 
Nakuru 

24. Kamco En~ineerina Ltd 
Nairobi 

25. -do-

iv) Vehicle As~emblers 

26. Toyota Kenya 
P 0 Box 45912 
Uhuru Hiahway 
Nairobi 
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Y Haseaawa 
Technical Advisor 

Farook Oureishi 
Harketina Hanaaer 

Mr D D Harathe 
General HAnaaer 

S Chandaria 
General Hanager 

Edward Jumba 
Production Superviser 

B H Gachoka 
Local Content Hanaaer 

27. Kenya Hotor Industry Association Gavin Bennet 
Kaunda Street 
Nairobi 

~J. General Motors Kenya Ltd 
Enterprise Road 
Momba~a Roac' 
f! 0 Box 30527 
Nairobi 

E Manufacturers .£1.. Foams 

29. Bobmil Industries Ltd 
P 0 Box 48876 
Nairobi, Kenya 

30. Meah Cushion Industries Ltd 
P 0 Box 18523 
Enterprise Road 

31. Foam Plastics Ltd 
Industrial A .. ea, 
Nairobi. 

John K Hwirichia 
Enaineerina & Product 
Development Manaaer 

Mohankumar 
General ?fanaaer 

G S Kenth 
Director 

Shanti Shah 



F Users 

32. Kenya Association of Hotel 
Keepers 6 Catl!rers 
p 0 Box 46406 
Nairobi 

33. Pullman International 
Nairobi Safari Club 
p 0 B"ox 43564 
Nairobi 

34. -do-

35. Nairobi Serena Hotel 
P 0 Box 46302 
Nairobi 

36. Nairobi Hilton 
P 0 Box 30624 
Nairobi. 

37. Nairobi Hilton 
P 0 Box 30624 
Nairobi. 

38. Railways Uorkahop 

39. Fresh Produce Exporters 
Association of Kenya 
Gilfillan House 
Nairobi 

Hotels· 

40. Horticultural Crops Development 
Authority 
4th Floor 
Uniafric House 
Koinanae Street 
Nairobi 

41. Brooke Bond Kenya Ltd/ 
Sulmac Co Ltd 
Norfork Towers 
Kijclbe Street 
P 0 Box 42011 
Nairobi. 

42. Aericulture DevelopMent Corpn 
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?fr J Kiti 
Chief Executive 

Antoni V Kuhnen 
General lfanaaer 

Uilson n Kyuli 
Resident Enaineer 

Charles Kiruthu 
Hote: Enaineer 

M Georae Mansour 
Cheif Enaineer 

Francia Shyanauya 
Maintenance Enaineer 

Uorkshop HanaaP.r 

Kasanaa Mulwa 
Chairman 

Martin A S lfulandi 
Director General 

David H Gray 
DirectoE" 

J K Siror 
Head, Horticulture 
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G Institutions 

43. Kenya Bureau of Standards B D n Uere 
p 0 Box 54974 Senior Standards Officer 
Nairobi 

44. Kenya Consumers Oraanisation Francis 0 Oraao 
p 0 Box 21136 

. Executive Secretac-y 
Nairobi 

45. -do- D F Oloo 

46. Kenya Association 
Huahes Buildine 
nuindi nbinau St. 
P 0 Box 30225 
Nairobi. 

of nanufa~turersKiarie Kamanu 

Room 133 

H Government Deptts 

47. National Environment Sectt 
ninistry of Environment & 
Natural Resources 
Govt of Kenya 

48. Kenya External Trade Authority 

49. Reaistrar of Industries 

50. Director of Industries 

I United Nations and Others 

51. United Nations Industrial 
Development Oraanisation 
Kenya International 
Conference Centre 
P 0 Box 30218 
Nairobi. 

~2. -do-

Senior Executive Officer 

nr nueo, Director 

nr B 0 K'omudho 

Mr F N Kihumba 

Mr- nun"ai 

Mr Kaitany, Director 

Mrs Alambo 

nr Olum 

Bjarne Larsen 
Proaramme Officer 

Paul nwaka 
UNIDO Consultant 

53. United Nations Environment ProaramK nadhava Sarma 
Ozone Secretariat Co-ordinator 
P 0 Box 47074 
Nairobi, Kenya 



54. UNEP 
P 0 Box 47074 
Nairobi 

55. UNEP 

56. UNEP 

57. Attache Commercial 
Hiah Commission of India, 
Nairobi 

58. Hiah Commission of India 
P 0 Box 30074 
Nairobi 

59. Enaa Export Promotion Council 
(India) 
Room No. 104 
St Georae House 
Parliament Road 
P 0 Box 42030 
Nairobi, 

APPENDIX - l.2(Contd.) 

Yusuf J Ahmad 
Advisor 

Naiazy Gebremedhin 
Chief Taeb 

Tore J Brevik 
Chief, Information 
& Public Affairs 

Jitinder Bir 

Vishnu N Hade 
First Secretary 

R Sundararajan 
Resident Director 
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• NAI<lJRIJ 

• NAIROBI 

KENYA 



KENYA APPEICII 2.2 

A. alfUTATIIJf RR IEIAll> IF CFCs IN tEI EQUIAENT PRoou:Tlllf - !EU IEWIJ <1991> 

ii lltMnd lor new tqu1 P9flll is tihn tquivilfnt to production plus i•ports ot CfC bisfd tquipMftl 
blilist19f lictor is ipplitd to iccounl for lossts durin9 stor19t & hindli119, rfWOrking/rfJfClions tlc. 
cll>flind lor CfC - 11 for d09tsliic rtlrigtritors sub-stclor is only for lhf tquiP9fnt iss.-blfd in Ktnyi. 

19porttd rtfri9trilor cibintls (4,000 Noslirt prr-fo~ 
dlActuil unit consU9plion of CFC - 12 is 911Ch bi9htr lbill lht nor•, dut lo txctssivt losses. 

This cin bt substintiilly rfductd by i•provin9 lht .. nuricturing pricticts 
<PAGE 1 Cf 21 



aJfRES!Dl FAILIJlE: Til'P Dli ti' 

!PON.A-!CFC !fCJ l'.F:I l'.F :&TY/ :TOTIW-!fCJ l'.F !% l'.F :QTY/ :TOTIW-:l 1'.F !fCJ 1'.F:&TY/ !TOTIW-:TOTIW-! 
:um :USED :C&S:PIJlll-!OOT :aTY :CASES :fl(lq-!OOT :&TY !fl(lq-!CASES!OOT :aTY : 
: nan : (NJS) !ATiflf : CKgs l: CPIT! : (tl!j) !ATl(JI : CKgs I: um !ATl(JI : (fCJS): CKgs I: (PfT) : CPITI 

-:-------------------~:-----:-----:--:-----:----:---:-----:-----:---:---:-----·--:--:---:---: 
:msnc REFRifDATI(JI ::mooo :crc-12:6000 : 1.75 :o.35 : 2.1 :36,ooo: 11 :o.35 i 12.6 
!Ml> l&P FREEZERS :CFC-11: 

:cmoc1iw_ a 
'IIDSTR.ltt. REFRUDAT!(JI 

- au STIJ.ES, ctlll.. aooo :crc-12: 120 1.5 
FREEZERS ETC. :crc-11: 

- DISf'l.AY CABDETS rte. 18500 :CFC-12: 300 1.5 
:crc-11: 

· - OllE REFRI<lRATIIW 100 :crc-12: Neg Ntg 
:CFC-11! 

- ODER Clef Mbrs ind .150000 :crc-12:2250 1.5 
s.all rrfrigrration rqpt:approx.:CFC-11: -

15 1.a 400 5 15 6.0 

z.o 0.6 4::'5 2.5 I 2.0 1.0 

NrlJ Ntg 15 15 zo {'.l 

1.5 : 3.4 3000 2 1.5 4.5 

0 0 0 : 0 !14.7 : 

25 2000 2 4 : 11.a 

25 !4625 :o.25 1.2 z.a 

25 25 5 0.1 0.4 

10 15000 0.25 3.1 :11.1 

:-----:-----:--.- --:--:--:-----:-----.---:--:-----:--:---:----:----: 
!Ml TOTAL 

,IXJESTIC & C(JllRCIAL 
!AIRC(Jf)ITifJIING 

:CFC-12: 
:cFc-11: 

:cFc-12: Nt9 : 
:crc-11: Mfg : 

5.8 

: Hr9 
: Ntq 

:11.a 9.1 :Z6.7 

: Nf'} : 

: Ntg : 
:----:--:--:---:--:--:---:--:--:---:---:---:--:---:--: 

!PllBIL.£ AIRCIJl>ITI~IHG 9,500 :crc-12: 100 
:cFc-u: 

3 0.3 4'75 5 3 1.4 5 300 :o.i'S o.z 

t«!TES : 1. "antity ol rrlrigrrant ptr unit for rtcbirgin9 includrs thr rrqu1rrarnl lor /lushing & leak delrction 
lwllerevtr applicable) as t1tll as wastage lactor 

c. ~y "Ntg• - Htgligiblf 

SUB-SECTCI! TYPE IF 
CFC :ro IEWll !RECJWIGING TOTAL 

DEJtAND CCISllPTl(JI 
(PfT) om CPITI 

-: 
!lllJ£STIC REFRICDATHJf CFC - 12 6 14.7 20.7 
!NIJ IEP FREEZERS CFC - 11 10.5 10.5 

!COIERC.ltt. flfl) CFC - 12 25 Z6.7 51.7 
:ImTRIAL. REFRICDATl(JI CFC - 11 6 6 

----- -: 
:COIERCIIW- AIRCINUTIIWING, CFC - 12 Neg Ntg Ht9 
:ICEHTRIFUGAI. CHill.ERSI CFC - 11 Ntg Nt9 Ht9 

:-----------:-----------:-------------: 
ldll.£ AIRCINHTI~ING CFC 12 4.5 2 6.5 
!ICMSI CFC - 11 

<PAGE 2 lJ 21 
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APP.El~DIX =- LL 

PROFILES OF nAJOR INDIVIDUAL ENTERPRISES ENGAGED 
InPORTING/ASSEMBLING/PRODUCING AIRCONDITIONING 

AND REFRIGERATION EOUIPnENT IN KENYA 

1. NAME & ADDRESS : 
DAIKIN KENYA LTD, P 0 BOX 39541, NAIROBI 

TYPE OF ENTERPRISE : 
Aasemblers/Contra~tors for Commercial Refrigeration and Air-
condi tionina equipment 

CONTACT PERSONS : 
nr Nizar Samji, Executive Directo~ 
nr Shekhar Bhole, Chief Enaineer 

ACTIVITY : 
Commercial refriseration and airconditionins : Assembly and 
installation of airconditionina & refriaeration systems 
(Commercial) 

CFC UTILISATION: 
Sub-sector ~ Consumption 

Norm 
Utilisation .QITl_ 

1991 

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

- Commercial and 
Industrial 
Refriaeration 

3-10 Ka Ne"' 
Recharaina -

1-1. 5 
0.5 

GENERAL 
Daikin Kenya has an active association \Jith their parent 
company for updated tachnical inputs reaardina ne\J 
d~velopments in technoloay and equipment. 

2. NAME & ADDRESS : 
GlLFILLIAN TECHNICAL SERVICES LTD, FUNZI ROAD, P 0 BOX 30044, 
NAIROBI 

TYPE OF ENTERPRISE : 
Assemblers/Contractors for 
Air-conditionina equipment 

CONTACT PERSON : 

Commercial Refriaeration and 

nr n B Lambert, nanaaina Director 

ACTIVITY : 
Commercial refriaeration and airconditionina : Deaian and 
installation of commercial refriaeration systems. Compressors 
are imported from Carrier. All new deaians bei11a done are 
baaed on HCFC-22 instead of CFC-12. Also carryina out 
retrofittina of CFC-12 based systems with RCFC-22 compressors 
for some exiatina installation• with flower exporters. 
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CFC UTILISATION: 
Sub-::-..:~tor Unit Consumption 

Norra 
Utilisation .Q!!l 

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

- Commercial" and 
Industrial 
Refriaeration 

3. NAnE & ADDRESS 

3-10 Ka New 
Recharaina -

HALL EQUATORIAL LTD, P.O.BOX 30663, BARICHO ROAD, 
AREA 

TYPE OF FNTERPRISE : 

1.5 
0.2-0.5 

INDUStRIAL 

Assemblers/Contractors for Commercial Re£riaeration and Air­
condi tionina Equipment 

CONTACT PERSONS : 
nr R K Kohli, nanaaina Director 
nr S Sivaraj, Installation/Service Enaineer 

ACTIVI :y : 
Commercial re£riQeration and airconditionina : One 0£ the 
major contractina firms in Kenya, £or re£riQeration and 
airconditionin~ jobs. Services offered include desian, 
fabrication & assembly, installation and maintenance of all 
types o{ commercial a/c and refriaeration systems. Hold 
about 40~ market share in this seament. Had a tie up with 
n/s APV of Austria but the aareement has since expired. 

nobil~ Airconditionina In addition to the 
systems, Hall are also the leaders in servicina 
airconditionina units, handlina about 2 vehicles 
(avei-aae). 

CFC UTILIS.it.TION: 
Sub-sector 

- Commercial and 
Industrial 
Refriaeration 

- nobile idr­
conditionina 

GENERAL : 

Unit Consumption 
Norin 

CFC-11 CFC-12 

3-10 Ka 

1.5 Ka per 
vehicle 

Utilisation 
.!!ll 

CFC-11 

New 
Recharaina 

New 
Recharaina 

commercial 
o{ mobile 

per day 

QITl 

CFC-12 

2.5 
3.5 

1.5 

The snanpower available with the company comprises of 3 
enaineers and about 10 technical personnel (qualified as well 
as trainees). 
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The senior persons in the company are aware of the impact of 
CFCs on ozone depletion. Uherever possible. they recommend 
HCFC-22 based systems to their clients. but are often 
constrained to follow the tender specifications aiven by the 
clients• consultants. 

4. NAnE & ADDRESS : 
KAlfCO ENGG LTD. NAIROBI 

TYPE Of ENTERPRISE : 
Producers of Domestic Refriaerators and Deep freezers 

CONTACT PERSONS : 
Mr S Chandaria. General nanaaer 
Mr Edward Jumba, Superviser 

ACTIVITY : 
Commercial refriaeration and airconditioning : Ass~mbly and 
repair of domestic refriaerators and deep freezers. under the 
brand nam~ 0£ Phllllps. Installed capacity ls 100 units per 
month. and the actual praduction in the year 1991 was about 
800 unite. Assembly line based on manual operations. 
includes a foamina machine. Make three models of 7.5 cu.ft .• 
10.5 cu.ft. and 18 cu.ft. 

CFC UTILISATION: 
Sub-sector Unit Consumption 

Norm (Kee) 
Utilisation CKas) 

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

(Insulation) 
- Refriaerators 1.2 Ka/unit 80-300 New 1.0 800 

and Deep Freezers ams Recharaina Nea 

GENERAL : 
Kamco is a subsidiary of the multi-national company 
General. They also carry out recharaina of about 50 
per year at their workshop. 

5. NAnE & ADDRESS : 

Car & 
fridaes 

NAIROBI AFRIGAS DISTRIBUTOR (K) LTD, P.O. BOX 44922. NAIROBI 

TYPE OF ENTERPRISE : 
Producers of Domestic Refriaerators and Deep Freezers 

CONTACT PERSONS : 
nr C n Thakar. Administrative nanaaer 
Mr n Yaqub. Production nanaaer 

ACTIVITY : 
Commercial refriaeration and airconditionina : Enaaaed in 
production of a wide ranae of white aoods, includina domestic 
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refriaerators. vhich are produced in three sizes 6 cu.ft. 8 
cu.ft and 12 cu.ft. Have a collaboration vith Siltal Casa. 
Italy. from vhom the CKD kits alonavith the chemicals are 
imported .. lnetalled capacity is about 50 fridaes/day. vhile 
the production ia 20-25 nos. per day. Foamina and charaina 
is done at the vorks. 

CFC UTILISATION: . 
Sub-sector Unit Consump~ion 

Norm CK&s) 
Utilisation (Kss) 

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

- Refriaerators 
and Deep Freezers 

Blended vith poly?l 

GENERAL 

75 to 190 Nev 3.5* 
ams/unit Recharaina 

1.2 
0.4 

Also undertake servicina of domestic refriaerators as vell as 
some commercial equipment (cold rooms etc.) but the level of 
activity ia lov. 

6. NAnE & ADDRESS : 
PREnIER REFRIGERATION AND ENGG. LTD. SUNGURA AVENUE 
INDUSUTRIAL AREA (P.O. BOX 2424), NAKURU 

TYPE OF ENTERPRISE : 
Producers of Domestic Refriaerators and Deep Freezers 

CONTACT PERSON : 
nr D D narathe, General nanaaer 

ACTIVITY : 
Commercial refrigeration and airconditionins : The laraest 
producers of domestic refriaerators, chest freezers, display 
cabinets and bottle coolers, in collabsoration with LEC 
Refriaeration Plc., UK. Have in-house press shop, paint shop 
and assembly lines for different products, includina 
insulation foam blowina and charaina. 

CFC UTILISATION: 
Sub-sec+:or ~ Consumption Utilisation (Kas) 

1991 ~ 
CFC-11 

(Insulation) 
- Domestic Refri- 0.5-1.0 Ka 

aerators and deep per unit 
fi-eezers 

- Commercial 1 Ka/unit 
(display cabi-
nets a. bottle 
coolers 

CFC-12 ..:FC-11 CFC-12 

130 ams New 4.0 1. 25 
per unit Recharaina 

200-450 New 4.5 1. 5 
ams/unit Recharaina 
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GENERAL 
Import their requirements of CFC-11 & CFC-12 directly from 
ICI, UK & Galco, Belaium respectively. 

7. NAftE & ADDRESS : 
REFRIGERATION CONTRACTORS LTD, P.O. BOX 78782, NAIROBI 

TYPE OF ENTERPRISE : 
Assemblers/Contractors for 
Air-conditionina equipment 

Commercial Refrigeration an1 

CONTACT PERSON 
ftr R K Tejani, Director 

ACTIVITY : 
Commercial refrigeration and airconditionin& : 
Contractors Ltd handle a variety of commercial 
and airconditionina jobs for ~se in cold 
plants, hotels. 

Refriaeration 
refriaeration 

storaaes, ice 

Total quantity of CFCs handled comprise about 20 HT of CFC-12 
out of which about 50% is sold to small users and balance for 
airconditionina and refriaeration jobs). For insulation foam 
in the panels, they use blended polyols with isocyanate vhich 
are sprayed on the panel surface. 

CFC UTILISATION: 
Sub-sector 

- Commercial and 
Industrial 
Refr'iaeration 

Unit Consumption 
~ 

CFC-11 CFC-12 

3-10 Ka 

Utilisation .CT1ll 
1991 
CFC-11 CFC-12 

Ne,., 1. 25 
Recharaina -

7.0 
4-5 

GENERAL : 
The total technical staff available is 6 persons besides tvo 
directors who are themselves experienced in the field of 
refriaeC"ation & airconditionina. 

Besides undertakina fabrication, insta~lation and maintenance 
jobs, they ar'e also enaaaed in import of CFC-~2 (fr'om Galco 
Ltd., Belaium) as well as var'ious components for captive use 
as well as sales to other user's by the industr'y. CFC-12 is 
sold by them to small user's in disposable cylinder's of 13.5 
JCa capacity. 

8. NAl'IE & ADDRESS 
REFRIGERATION CENTRE P.O. BOX 44883, NAIROBI 

TYPE OF ENTERPRISE : 
Aaaemblerr/Contr'actor's for' Commercial Refriaeration and Air'-
conditionina equipment 



CONTACT PERSON 
ttr tt Alam 

ACTIVITY : 
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Commercial refrigeration and airconditioning : 
assembly, installation and maintenance of 
refriaerati~n and airconditionina equipment. 

Enaaaed in 
commercial 

CFC UTILISATION: 
Sub-sector 

- Commercial and 
Industrial 
Refriaeration 

GENERAL : 

Unit Consumption 
Norm 

CFC-11 CFC-12 

3-10 Ka 

Utilisation .!1IT.l 
1991 
CFC-11 CFC-12 

Ne\/ 
Recharaina -

0.5-1 
2.0 

Nitroaen is used for flushina & cleanina. For leak detection 
they have a flame detector as \/ell as electroLic leak 
detection instrument. 

9. NAnE & ADDRESS : 
REMCO LTD. P.O. BOX 1817:, INDUSTRIAL AREA. NAIROBI 

TYPE Of ENTERPRISE : 
Assemblers/Contractors for commercial refriaeration and air-
conditionin~ equipment 

CONTACT PERSON : 
nr J Dean. Director 

ACTIVITY : 
Commercial Refri~eration and Airconditioning 
eqcipment assembled, installed and serviced 
rooms. freezer rooms. ice plants etc. Main 
fabrication of new equipment and providina 
support to clients. 

Types of 
include cold 
activity is 

maintenance 

CFC UTILISATION: 
Sub-sector !!n..!..!. Consumption 

!!.2£!!! 
Utilisation il1ll 

- Commercial and 
Industrial 
Refriaeration 

liENERAL : 

CFC-11 CFC-12 

3-10 Ka 

.!!ll 
CFC-11 CFC-!2 

Ne"' 
Recharaina -

1-1.2 
0.5 

The technical personnel consist of diploma holders and 
experienced technicians, \/ho are supervised by the directors 
for specific jobs. 
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10. NAHE & ADDRESS : 
SANYO ARHCO (KENYA) LTD, P.0.BOX 18263, LUNGA LUNGA ROAD, 
NAIROBI 

TYPE OF ENTERPRISE : 
Producers of Domestic Refriaerators and Deep freezers 

CONTACT PERSONS : 
Hr Y Haseaava, Technical Advisor 
Hr Farook Oureiehi, Harketina Hanaaer 

ACTIVITY : 
Commercial refriseration ~ airconditionin& : A~sembly of 
pre-foamed kits imported from parent company Sanyo, Japan. 
Installed capacity-20 units per day, while the producticn was 
approx. 4200 nos. per year in 1991. use imported equipment 
for vacuum charaina and leak testina. 

CFC UTILISATION: 
Sub-sector ~ Consumption 

~(Ks.a) 

Utilisation (Kss) 
llli 

- Refriaerators 
and Deep Freezers 

CFC-11 CFC-12 

85-170 Ne"' 
ams/unit Recharaina 

CFC-11 CFC-12 

N.A 850 
Nea 

GENERAL : 
Also servicina of Sanyo brand refriaerator~ handlina about 10 
refriaerators per month (for recharaina). 

11. NAME & ADDRESS : 
TOYOTA KENYA LTD, P.O. BOX 45912, UHURU HIGHUAY, NAIROBI 

TYPE OF ENTERPRISE : 
Production of airconditloned cars 

C0NTACT PERSONS : 
Mr B n Gachoka, Local Content Manaaer Mr Thomas Maina, 
Trainina nanaaer 

• 
ACTIVITY 
Mobile Aircofiditionin& : Enaaaed in assembly and servicina of 
Toyota vehicles in Kenya. The kits are imported from Japan 
and the vehicler are aot assembled at the facilities of 
Associated Vehicle Assembles (AVA) at Mombasa, who are also 
assemblina the vehicles for Peuaot, Marshall, Lancer, Subaru, 
Mitsubishi, etc. Have a market share of about 18% in Kenya 
with production of about 2000-2500 vehicles per year. Only 
one of the models (1600 CC corolla) ls fitted with 
airconditioners which comprises about 10-15% o{ production. 
This too was introduc~d in Auaust, 1990. 
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The chargina of the refriaerant in the airconditioner unit is 
done at Toyota Kenya's workshop. They have a trolley mounted 
charaina station imported from REFCO ftanufacturina Company, 
Switzerland, and also a hand held Electronic Leak Detector. 

CFC UTILISATION: 
Sub-sector 

- ftobile air 
conditionina 

GENERAL : 

Unit Consumption 
Norm 

CFC-11 · CFC-12 

1.2 Ka 

Utilisation (~T) 
llll 
CFC-11 CFC-12 

New 
Recharaina -

0.5 
0.3 

Toyota Kenya have recently received technical literature from 
their Japanese principles aivina details about the mobile· 
airconditionina unit which uses R-134a as the refriaerant 
instead of CFC-12. This literature provides details about 
the differences between the two types of systems in terms of 
components, materials, oils, maintenance procedures etc . 

• 
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nETHODOLOGY FOR PROJECTING DEnAND OF AIR 
CONDITIONING ~ REFRIGERATION £OUIPnE~ 

I. For the purpose of projectina demand, the airconditionina 
and refriaeration equipment have been classified into tvo 
broad cateaories, de!ined as follovs : 

Consumer Products : Those controlled by consuaer 
driven markets. In.case of products under the study, 
these would be include a domestic refriaerators & 
deep freezers and car-~irconditioners. 

Industrial Products : Those controlled by arovth in 
end use industries/sectors; these vould include 

• Commercial & industrial refriaeration (cold 
rooms. refriaerated trucks, industrial chillers 
etc) 

• :ommercial airconditionina (chillers) 

CONSUftER PRODUCTS 

The type of consumer products beina considered by us can 
be classified more specifically as "consumer durables" 
since these products have a lone life (equal to or areater 
than 10 y@ars). 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 aoods o{ 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) 60 -

50 -

40 -

30 -

20 -
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f < ) 
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Period of 
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ti on 
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Period 
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The likely penetration in the future has been modelled by 
us usin~ the S-shaped curve on the basis of two fore;asts 
of arowth - hi~h and low. The methods considered by us to 
forecast arowth were 

nultiple re~ression analysis; this consists of the 
follovina steps : 

* 

* 

* 

identification of factors likely to influence 
demand such as real per capita income of 
different consumer classes, real private final 
cons~mption expenditure of different consumer 
claEses, price trend of products under 
consideration etc. 

establishin~ statistical co-relation of above 
factors (independent variables) with past trend 
in demand of prodacts under consideration 
(dependent variable) 

independent 
dependent 

under 

projection of future values for 
variable(s) and. consequently for, 
variable viz demand of products 
consideration. 

The desired data on independ~nt variables (such as 
class wise real per capita income) was not available 
separately for each country. Al~o. the past trend in 
demand of d~µend~nt variable (viz product under 
consideration) was availibl~ only for a limlted 
number of years. Therefore, no meanin~ful 
statistical re~ression analysis could be obtained for 
any country. 

Jud~ements based on Pst:mates ~iven by manufacturers, 
industry experts and industry associations in 
respective countries. These estimates &iven by 
manufacturers, industry experts and associations were 
based on the experience/jud~ement of these aaencies/ 
individuals reaardina : 

* factors incluencin~ demand and 
aovernina arowth 

expectations 

supply constraints operatin& in the industry 
such as hiah cost of imported components and 
infrastru.~ture constraints. 

In the absence of statistical analysis of past 
these estimates were used for estimatin~ 
demand for each country. 

data, 
future 
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INDUSTRIAL PRODUCTS 

The arowth of these products can normally ~e linked to the 
&~owth of end use industries/sectors in which these 
products are b~ina used after takina into account the 
followina factors : 

Relative penetration/share of usa~e of product in 
different end-use industries/sectors. 

Presence/absence of any "substitution effects" viz 
impact on demand due to substitution by/of 
alternative products. 

The level of data available on end-use distribution was 
not sufficient in any of the project countries to do a 
detailed end-use wise analysis of future demand. 
Therefore, estimation of future demand, has been based 
lar~ely ·on dis~ussions with manufacturers and industry 
experts, also by takina into account qualitativ~ly the 
likely impac~ of above mentioned factors. 

II. Basis used for demand projections for equipment as well as 
refriaerants, are as follows : 

1. Demand for ~quipment 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 proj~ctionof 
"Hi~h' ~ "Low' demards. These ~rowth rates ar~ based 
on the >!stimates .o;iv~m by the in.Juatry/asr.o.;iations 
and/or Gov~rnment bodi~s. Hiah~r ratdH ar~ mainly 
indicated by industry. K~epin~ in vi>!w that industry 
estimates are normally hi~her than practically and 
economically achievable, the lower arowth rates have 
been taken as half of hi~her rates. 

3. The Phase out (of CFC based equipment) has 
indicated as a proportion c; aae) of demand which 
expe~ted to be replaced by equipment based on 
substitutes for the respective years. 

been 
is 

CFC 

4. The population of the equipment has been estimated 
for 

a) Total population comprisina of equipment based 
on both CFCs as well as substitutes. 

b) Population of only CFC based equipment 

5. The population ostimates have b~en carried at on the 
basis of aae of the industry ~nd life of expectancy 
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of the equipm~nt, and aftar adjustin~ for number of 
equipment expected to be scrapped. 

6. The demand for CFCs has been cate~oriseJ as follows : 

a) 

b) Foam in~ 
A~enr.y 

i) New Demand for ori~inal 
equipment manufactured/ 
assembled/imported. 

ii) Rechar~in~ demand for the 
arisin~ from servicin~ of the 
existin~ population 

New Demand for ori~inal equipment 
manufactured/imported 

7. The ratio of new CFC demand to equipment demand (CFC 
based) in 1991 has been used for computation of new 
CFr. demand for future years. 

8. 

9. 

Similarly, the ratio of rechar~in~ 
equipment population (CFC based) in 
used for computation of C'echar~in~ 

future year's. 

The computation of recoverable 
refri~erant CFCs comprises of -

CFC 
1991 
CFC 

demand to 
has been 

demand in 

quantities of 

a) Recovery Jurin~ ~ervicin~ of exi$tin~ population 
which i~ based on the C'~tio of r~coverabl~ 
quantity in 1991 to rechar~in~ ~~mand in 1991. 
The no c· ms ( o c· r e co v •! r ab l e • l U .111 t i t i es t <> r •!ti•: h 
su~-sector in l??l are ~iv~n in Chapter - V. 

b) Recovery from CFC ha.tied ~~uipment which is 
scrapped ea~h year. 



COOll'Tlllf PATTERN All CFCs IN AIRCOIUTUIUJli 
APPENDIX - 2. 5 

& REFRICDATIOf !ICTII IN IEMYA 

1991 199'3 1995 1996 1997 1999 2005 'l007 2010 : 

A. IDESTIC REFRICDATIIS,., EP FREEZERS 

1. Ttt.l 4eem ('000) I Liii (llJS.)! 20000 21010 Z20llO 22630 23200 24370 28260 29690 31970 : 
Hlfif UIJS. I : 20000 22050 24310 25530 z.6810 29560 39620 43680 50560 : 

2. P1,.11tiH ,, , .. ip•Hl ('000) Liii UIJS. J : 335000 351160 36a 150 !16960 385990 404740 466390 439750 526230 : 
HIGI (llJS. > : 335000 ~ 373030 384740 397380 4i'S690 539420 5M900 670Jb0 : 

3. l'Usf-t1l 11 CFC NSH ,..iPM•l (%) 0 0 25 50 100 100 100 100 100 : 

4. II. 11 CFC bm4 ,..i,_.t Liii (llJS. ) : 20000 21010 16560 11315 0 0 0 0 0: 
HIGI lllJS. I : 20000 22050 1IZ1l 12765 0 0 0 0 o: 

5. Popal•litn 11 CFC NSH rd. Liii (llJS., : 335000 351160 36Z6JO 360125 345955 316555 219155 113355 126245 : 
HIGI OIJS. I: 335000 352200 366953 365198 351728 322328 224928 taclt28 132018 : 

6. l6aallfr ol •9fd rflri9fr•l1rs11 Ull UIJS.1: 1ZZ10 12D 13480 13820 14170 14380 17250 11120 19510 : 
HIGI (llJS. I: 12210 1z.&'l0 13440 13820 14170 14380 17250 18f20 f95f0 : 

7. 11911fr ol rfl. rfir.st•llfd LOI (llJS.,: 7326 7698 aoea 8292 a50Z am 10350 f0872 tf706 : 
a 60% ol •9fd rfl. HIGI UIJS. I : 7326 7698 aoea 8292 8502 am 10350 10872 ff706 : 

3. Ne. ol scr•ppfd '''· Liii UIJS. I: 4M4 5f32 5392 fza54 f3180 13842 16050 16860 13154 : 
a 401 ol •9f4 rfl. HIGI U«JS. I: 4M4 5f32 539Z f2854 f3180 flMZ f6050 16860 f3154 : 

9. lltMad for CFC fZ 
- (( DN.n.t Liii um 6.0 6.3 5.0 3.4 0.0 0.0 0.0 0.0 0.0 : 

HIGI lllTI 6.0 6.6 5.5 3.8 0.0 0.0 0.0 o.o 0.0 : 

- Rfcllir9in9 Detaind 1.(1; UITI f4.7 15.4 f5.9 15.8 f5.2 f3.9 9.6 8.o 5.5 : 
Hlllf UfTI t4.7 15.5 f6. 1 f6.1 15.4 14. 1 9.9 8.3 5.8 : 

- Tol•I DfMnd Ull um Z0.7 Zf.7 20.9 f9.Z f5.Z f3.9 9.6 8.0 5.5 : 
HIGI nm Z0.7 22. f 21.6 19.9 15.4 14. f 9.9 8.3 5.8 : 

10. OfMlld lor CFC ff Ull um 10.5 ff.O 3.7 5.9 0.0 o.o o.o o.o 0.0 : 
HIGI um 10.5 11.6 9.6 6.7 0.0 0.0 o.o o.o 0.0 : 

ff. Tol•I CFC DfMnd Ull nm 31 33 30 25 15 14 10 8 6 : 
HIGI nm 31.Z 34 31 Z7 15 14 10 8 6: 

12. RfcOvfr1blf CFC Liii nm 9.9 10.4 10.7 10.6 t0.2 9.4 6.5 5.4 3.7 
HIGI nm 9.9 10.4 to.a to.a 10.4 9.5 6.6 5.6 3.9 

t3. R1cov1ry ,, .. scr•pptd rtf,,.. Ull um 0.1 0.1 0.1 o.z o.z o.z o.z o.z o.z 
HlGI nm 0.1 0.1 o. t o.z o.z o.z o.z 0.2 o.z 

14. Tol•l rfc1v1r•bl1 quilllity ol CFC-12 (ffTI 10.0 10.4 10.a 10.a 10.4 9.5 6.7 5.6 4.0 
lffTI 10.0 10.5 10.9 11.0 10.6 9.7 6.3 5.a 4.t 

f Growth rdt tor dtund ol "'. t.ktn H 2.5% Uowl ind 5% (hi9hl ptr •• Nstd ea 1di11tts 1f tht illduslry •smi 
ff lniti1l lift 1f r1fri9tr•tor1 t.t11 •s 20 yt1r1 llld lift 1f rtinst.1114 1111 is t.ktn 11 5 yt1rs 
fff 10% 1f i1iti1l c~r91 •I 1cr1pptd r1frigtr1tors is r1c1y1r1•l1 "• 1 ,, 41 



1991 1993 1995 

8. aJIOCif4.. REFRifDATIIJt 

I. au STI11ES1au R011S 
1. Ttt.l .,... I Ull UIJS.>: 750 810 870 

HI~ ce.>: 750 l30 ~ 
2. Ptpul•tiH Ull (IO).)! 8000 9590 11300 

Hl~ (IO).)! 8000 9610 11380 
3. ii..s~t tf CFC lliisff t .. i,_.t (1) 60 100 
4. DNiM ftr CFC lliist4 111its Ull ce. >: 750 324 0 

HI~ ce.>: 750 332 0 
5. Popal•liH ti CFC ust4 11i tsHUll <&.>: 8000 tflf1I 8909 

Hl~ (IO).)! 8000 8917 89t7 
6. ND tf CFC ust4 11its scr•,,H 1 

11. DlSft.AY CMDES 
1. Ttt.l 4euid I Ull ce.>: 2500 mo 3340 

HI~ ·e.>: ZiOO J)llO 3580 
2. Pttpul•lilll Ull ce.>: 13500 24080 30530 

HI~ Ulli.>: 18500 24280 31180 
3. f'Mse-out ol CFC USN f'1UipM11l m 60 too 
4. DtMn4 ltr CFC t..st4 1nits Ull UIJS. >: 2500 tf56 0 

HI~ ce.>: 2500 1236 0 
5. Popul•lion of CFC ust4 units Ull Ul!i.I! 13500 21674 2t674 

HI~ CflJS. >: 18500 2t754 2t754 
6. tio ol CFC ust4 units scr•pptd + 

Ill. IEIAN> All CFC 12 <al 
- IE DfMlld Ull nm 25 24.9 0.0 

HI~ nm 25 25.9 0.0 
- Rtchir91n9 D~nd Ull um Zh.7 30.5 30.5 

HI~ um 26.7 30.5 30.5 
- Tot.I DtMnd Ull um 51.7 55.4 30.5 

HI~ um 51.7 56.4 30.5 

IV. llEWH> FOi CFC 11 
- IE DtMlld Ull (Nfl 6 6.0 o.o 

HIGf <NTI 6 6.2 0.0 

v. RECMRAIU CFC-12 Ull <NT> 13.4 15.3 15.3 
HI~ CNTl 13.4 15.3 t5.3 

VI. RECIMRY FRiii SCRAPPED EQUIMNT um: 

VII. TOTAL REC<MRAllE QTY. rF CfC-12 (Hf) : 13.4 15.3 15.3 
um: 13.4 15.3 15.3 

Nth : 

1996 

900 
930 

12ZOO 
12310 

100 
0 
0 

8909 
8917 

3590 
3840 

34120 
3512() 

too 
0 
0 

21674 
2t754 

0.0 
0.0 

30.5 
30.5 
30.5 
30.5 

o.o 
0.0 

15.3 
15.3 

15.3 
15.3 

Af'P~DIX - - ... 
~ .. ....; (Contd .. ) 

1997 1999 zoos 2007 2010 : 

930 990 1220 1300 1450 : 
960 1030 1260 1350 1500 : 

13G> 150llO 19150 212(1() moo : 
13270 15DJ 19590 20740 22170 : 

100 100 100 100 100 : 
0 0 0 0 0: 
0 0 0 0 0 : 

8909 8909 6259 4749 2549 : 
8917 8917 62.67 4757 '/557 : 

610 810 660: 

3ll60 4460 6890 7'110 9900: 
4130 4770 7370 M 10590 : 

37980 46590 79710 91477 t12656 : 
39t50 48360 &1890 96717 119836 : 

100 100 100 too 100 : 
0 0 0 0 0 : 
0 0 0 0 0 : 

21674 21674 ZOOS4 16441 10521 : 
21754 2t754 20t34 t6521 1060t : 

1620 1872 1745 : 

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

30.5 30.5 24.7 19.4 11.4 : 
30.5 30.5 24.7 19.5 11.5 : 
30.5 30.5 24.7 t9.4 11.4 : 
30.5 30.5 24.7 19.S 11.S : 

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

15.3 15.3 12.4 9.7 5.7 : 
15.3 15.3 12.4 9.8 5.8 : 

0.5 0.7 0.5 : 

15.3 15.3 12.9 10.4 6.2 : 
15.3 15.3 12.9 10.S 6.3 : 

I Growth r•tts for cold storts & cold ro~ ''' tiktn a 1% (hi9hl ind 3.51 <lowl wllilt for displ•y c•bintts it is 
t•ktn •s 151 lhighl .ad 7.51 <lowl. Thtst ''' ustd on lht tsti .. tts of tht productrs ind the proJtcltd growth 
r•tts for tht .. ;or tnd astr industries, viz hottls (511, •tricultur•l & horticultur•l crops (16ll. 

H Initi•l lift of tquipifnt is t•ktn •s 20 ye•rs .ad lift of inst•lltd ont is t.ktn •s 5 yt•rs. 
Hf tOl of initi•l chcr9ts of scr•pptd unit is rtcovtr•blt. 
+ Tht other •pplic•tion •rt•s of c1111trci•l rtlri9tr•tion, viz industri•l, 90bilt ttc constitute only • vtry sa.11 propor-

lion of \ht sub-sector ind htnct lht d,..... ,,o;ections, 1rt dont 111ly for cold ro09t/cold stores 1114 displ•J c•bintts 
<including bottle cooltrsl. Hotrtvtr, \ht CFC dteand lortc•st includes \ht rtquirf91nt tf •11 th1 •pplic•lion •rt•s. 

<al This includes lht tol•l dteand ltr ctld sttrts/rooes, c0111trci•l lrttztrs, displ•y c•bintts, rtlri91r•ltd trucks 
•s well •• other sa.11 c1111trci•I rtfrittr•litr ,.iipl91ftll cr,., 2 '' u 
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1991 1WJ fi95 1996 1997 1999 2005 2007 2010 : 

C. Dil£ AIRC!ll>ITIMRS 

1. Tet.l .__. 1f c•rs f - LOI ue;.1: 21000 2t640 22290 22620 229ilO 23650 25860 ZM40 27860 : 
HIQI <lei. I : 21000 Z2280 Zl640 24350 z;oeo 26600 317'70 33700 36ll20 : 

2. llaa4 fer AC urs - Ull <lei. I: t500 1550 f590 t62D t640 1690 ta50 t900 1990 : 
HIQI <tlli. I : 1500 1590 1690 1740 1790 1900 2270 2410 2630 : 

3. Pt,.l•tiH tf AC c•rs - Ull <lei. I: 9500 12570 15730 17350 18990 22340 25520 262!0 27450 : 
HIQI (lei. I : 9500 12610 15940 t7680 19470 232.20 Z&190 3009(l 22&30: 

4 ..... s~t tf CFC-12 use4 tfliplftl (%) 0 40 80 100 100 100 100 100 : 

5. Mmller tf CFC-12 AC urs - Ull um.,: f500 1550 954 324 0 0 0 0 0 : 
HIQI <lei. I : 1500 1590 1014 348 0 0 0 0 0: 

6. Pt111l.ti11 tf CFC-12 AC c•rs - Ull UIJS. I! 9500 12570 15090 15410 15410 15410 112!5 l650 4363 : 
HIQI <NIS.J: 9500 12610 15260 156f0 15610 15610 11415 8865 4663 : 

7. lilUtr tf • c•r ACs ff - Ull UCJS.I: 1500 1520 954 : 
- HIGI <lei. I : 1500 1550 1014 : 

a. ,....,, of rti•sl•lle4 ,., lies - LOI <fCJS. >: 750 760 4n: 
a 50% Of •9H c•r ACs - HIGIUCJS. I: 750 n5 507 : 

9. Ne. 1f ur AC scr•ppe4 - LOI (fCJS.): 1125 1385 1227 : 
a 50% OI .. td cus - HIQI UCJS.I! 1125 f400 1257 : 

10. Dtllilld for CfC-12 
- [E DtMlld - LOI Ol'TI : 4.5 4.7 2.9 1.0 o.o 0.0 o.o 0.0 o.o : 

HIGI OfT> : 4.5 4.a 3.0 1.0 0.0 0.0 0.0 0.0 O.:> : 

- Reci..r9in9 Dt9Jnd - LOI om : 2.0 2.6 3.2 3.2 3.2 3.2 2.4 u 0.9 : 
HIQI om : 2.0 2.7 3.2 3.3 3.3 3.3 2.4 1.9 1.0 : 

- Tot.l DtMnd - LOI om : 6.5 7.3 6.0 4.2 3.2 3.2 2.4 1.a ~.9 : 
HIQI om 6.5 7.4 6.3 4.3 3.3 3.3 2.4 1.9 1.0 : 

11. lecoYtr••le CFC - LOI om 1.1 1.5 1. 7 1.a u 1.a f.3 1.0 0.5 : 
HIQI um 1.1 1.5 1.a 1.a u t.a 1.3 1.0 0.5 : 

12. RtcoYtry lroa scr•pptd e.,i,.,•l Hf 

-Oil om 0 0 0 0 0 0 1.4 1.7 1.5 : 
-HIGt um 0 0 0 0 0 0 f.4 1.7 1.5 : 

13. Tot.I rtcoYtr••le .,.ntity ol CFC-12 (fl'Tl 1.1 f.5 f.7 t.a t.a 1.a 2.7 2.7 2.0 : 
(ffT) 1. 1 1.5 t.a t.a t.a f.I 2.7 2.7 2.0 : 

f Growth r•lt lor dtund ol ms t.ktn •s 1.5% 011 low tsh .. tt ilnd 3% on hi9h utiutt Nstd 011 lttdwclc Ir• industry 
1114 tllt 11s1ci•li1ns 

H lnili•l lift tf AC c•rs t.ken •s 15 "''s Jnd lilt ef rtiastJllt4 1111 is lJktn •s 5 ,..,, 
111 10% of inili•l cblf91 et scr•ppe4 ACs is rtcovtr••lt <P•tt 3 of 41 
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1991 1993 1995 1996 1997 fi99 2005 2007 2010 : 

TOTM. - All CFC -12 um • I 

t. ID 1EM» Liii 35.5 35.8 7.8 4.4 0.0 0.0 o.o o.o o.o : 
HIQf 35.5 37.2 8.5 4.9 0.0 0.0 0.0 0.0 0.0 : 

2. RECIRKillli IEllll) Liii 43.4 43.6 49.6 49.5 43.9 47.6 36.7 29.3 17.9 : 
HIQf 43.4 43.6 49.8 49.8 49.2 47.9 37.0 ~-1 18.3 : 

3. TOTM. IEWe Liii 78.9 84.4 57.4 53.9 43.9 47.6 36.7 29.3 17.9 : 
HIQf 78.9 15.8 58.3 54.7 49.2 47.9 37.0 29.7 11.3 : 

t. llECMRAll..E UNTITY Liii 24.5 l7.2 l7.8 l7.9 27.5 26.6 22.2 18.7 12.~ : 
HIQf 24.5 l7.2 28.0 28.1 l1.1 26.a 22.4 19.0 12.5 : 

TOTM. - All CFC -11 um 

1. ro 1EW1J Liii 16.5 17.0 8.7 5.9 0.0 0.0 0.0 o.o 0.0 : 
HIQf 16.5 11.8 9.6 6.7 0.0 0.0 o.o o.o 0.0 : 

2. REOMGDli IEWI> Liii 0 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 : 
HIQf 0 0.0 0.0 0.0 o.o 0.0 0.0 o.o o.o : 

3. MTM. IEWI> Liii 16.5 17.0 a.1 5.9 0.0 0.0 0.0 o.o 0.0 : 
HIGf 16.5 11.8 9.6 6.7 0.0 0.0 0.0 o.o 0.0 : 

4. RECOYERAll.£ au.wTITY Liii 0 0.0 o.o 0.0 0.0 0.0 0.0 o.o 0.0 : 
HIQf 0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 : 

IP~~t 4 of 41 



SCHEnATIC FOR REFRIGERANT 
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SCHEMATIC FOR REFRIGERANT 
RECOVERY ~ RECYCLING EQUIPnENT 

A. SINGLE PASS 

AIR CONDITIONING 
REFRIGERATION 
SYSTEM 
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RECYCLING 
EQUIPnENT 

HOOK-UP 

MOISTURE 
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STORAGE 
TANK 

B. MULTI-PASS 
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DRIER 

RECOVERY 
SOLENOrD VALVE 

RECYCLING 
EQUIPMENT 
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MOISTURE 
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·SEPARATOR 
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SEPARATOR 

HI H 
PRESSURE 
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BROCHURES/TECHNICAL DETAILS OF RECOVERY AND 
RECYCLING EQUIPMENT 

1. Refri&erant Recovery System Inc., USA 

Recovery system 
Model RC - 1 

Rejuvenator (Recyclina) 
Model ST - 1000 
l1odel ST - 100 

Z. SPX Corporation. USA 

Model OEM 1380 
l1odel OEM 1396 
Model OEM 1397 

3. United Technolo&ies Carrier 

Model 19 0 4 

4. Environmental Products Amal~amated Pty Ltd, Australia 

Skyemite (recovery unit) 
Skyemate (recyclin& unit) 
Hi~h Capacity recovery & recycling 

Model EP31!C 
Model EP3HCrl 
SKYE 134a 
EP4 
EP4HC 
EP5 

5. Javac Reco, Australia 

Model Reco - 1 (Recovery Unit) 
Model R~co - 12S (Recovery & Recycling Unit) 
Model Reco - 134S (Recycling Unit) 

6. Technical Chemical Company, USA 

Sercon 9000 
Sercon 8000 
Sercon 5000 



_..,.._ 

The 

RC-1 
Recovery System 

Specially Designed 
For Portability 

REFRIGERANT RECOVERY SYSTEMS, INC. 

P.O. Box 360298 • Tampa. FL 33673 



Never Release Refrigerant 
In Shop Or Air Again 

The Rejuvenators •Easy" Safe• Cost Effective 

WllY RECOVER REFRICER..\STS "CF(_ ·5-_. Sr1•rral yrars ago ,\fr. Ta_\ for, a parts marrufat"turrr and ownrr of auto air 

conditioning rrpair facilit1rs i11 th1· Stair 11f f'lurida. rrcogni:rd the rrrrd tlJ rrco1•rr thr largr amourrt of rrfrigrrant (R-i 2J bring 
uud at his faciliti1ts. Si111·1t thnt tim1·. it lieu h1 nm11t im·n·alingl_v 1t1•ide11t that lh1trr il anutht!r 111·1td fur rrcyclirrg rrfrig1tra11ts 

and that is :hi! co11ti1111i11~ d1»tr11.-t111u uj u11r c·Clrtlt 0

l u:um· layc•r. 
Thi! O:onl! lay1tr, ujit11 1·allrd a •.-rt·t·u or >hi.-ld. ru11ghly I 0 · JO •111/l!s abu1•r th<' l!Qrth 's s11rfa1·e has bun crrdilt!d u.•ith 

prul1!1·ti11g us. lhl! l!artll. Jrum thr cfo11111gi11i: l'ltr'I Viult!t Ru_\'\ of thl! 51111. 

Wr mu.•t at·t quickly Ill •l"P 1111· clntr11dw11 11f ""r u:cmr •hic·ld. 11r c·n11up_\ by rc·1·ur1tri11g a> mall)' CFC'S as pussibl1t. 
Joi11 with R.:frig1tru11t Rau1·rry s_, .. 1r11n. lti.-.. tltc· Cumpa11_v with th.: tuhnolu_i:y and .:xperi.:nu to mak1t a diffrrrncr, in hr/ping 
In 1tlimi11at.: this thr~at 111 thr r11tir1· 11•11rltl. 

INTRODI •CTION 
Refrigerant Recovery Systems. Inc .. realizing the 
very special needs of the residential/commercial 
contractor is proud to present the RC-1. 

Designed with the res1Cent1al/commercial contrac­
tor in mind, the RC-1 will recover the refrigerants thru 
the day and allow you to process it at your facility 
later. 

Weight, portability, and cost have been a fac:tor long 
overlooked by the machir.e manufacturers. Here is 
tr.e s; .:;tern for those 1obs that are too small tor the 
costly high tech recovery & recycle systems. 

• Prewired and prep1;::::ed at the manufacturers 
facility. 

• Easy access to filters for changing 

• Cabinet: J'.luminum 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: 16" High x 12" L:eep 1. 18" Wice 

Weight: 40 lbs 

Fm lniormJlion On Hou Tu Ord1•r, CJ/I tuur Luc.1/ 01t,1lrr ur CJ/I 
Toll·frt•I' f'.umhrn: FloridJ UJh · l·HlllJ-jJJ-!H-ll 

011t.1dr Floritl.1 · l·Htltl·J!7-?1-l! • l1J1,1/ - IHI Ji ..!J,"-1.!h/i 

v,;.;:-:.:irY TnE RC·l HAS;.. 1 l~R 'NARRANTY 
Cc::;:;:: your Q;Sir1bu1or !c;r full v.a·ranty 1nformar1cn 



The Rejuvenator 
Renzoves Aizd Cleans Contami1zated Refrigerant 

• 
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RHRIGERANT RECOVERY SYSTEMS. INC. 

P.O. Box 360298 • Tampa, FL 33673 
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In Shop Or Air Again 
The Rejuvenators •Easy• Safe• Cost Effective 

'wHY RECOVER REFRJGERANTS ·cFcs·: Srvrral 7ran ago Mr. TaJlor, a parts manufacturrr and oumrr of auto ai; 
conditioning rrpair facilitirs in th.: Stair of Florida. rrcogni:ttl thr nrrd to rrcovrr thr largr amount of rrfrigrrant ( R-1 lJ bring 
usrd at his facilitirs. Sin<r that timr. it has brcumr incrrasingfy n•idrnt that thrrr is anothrr nrrd for ruycling rrfrigrrants 
and that is thr continuing drstruction of our rarth 's o:onr layrr. 
Thr O:onr layrr. oftrn callrd a scrrrn or shirld, roughl_v 10 - JO milrs abovr thr rarth 's surfacr has bun crrditrd with 
protrcting us, thr rarth. from thr dnma!:in!: Ultra Violr: Rays of thr Sun. 
JVr mud act quickly to stop thr drstrudiun of our o::onr shirld, or canopy by rrcot·rring as many CFC'S as po:ssiblr. 

join with Rrfrigrrant Rrcot•rry S_rstrms. Inc .• thr Company with thr trchnology and rxprrirncr to makr a diffrrrncr, in hr/ping 
\._to rliminatr this thrrat to thr r11tirr u·urid. ~ 

INTRODUCTION: 
Refrigeram Recovery Systems. Inc. Tampa. Florida. known 
to many as "The Company ahead or ils time· with the 
RejNenator. a remarkably efficient refrigerant recovery 
machine. Now. "The Company ahead of everyone else" with 
both technology and quality. introduces the "Rejuvenatot. 
• UL Certified to meet SAE Standards. 
• Using a patented distillation process. the Rejuvenator will 
recover refrigerams at a rate of 3-6 lbs. per minute for the 
ST-1000 and 2-3 lbs_ per minute for the ST-100. depending 
on the amoum of liquid available and the ambient 
temperature. 
•Pre-wired and pre-piped at the manufacturers facility. 
• Corrosions resistant copper tubes and fillings; Copper · 
tube and aluminum fin condenser. 
• High Pressure Relief Vatve. 
•Automatic Operation. 
• Easy Access to filters for changing. 
• Cabinet: Aluminum construction wrth guages. valves, and 
comrols 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 draining thr con­
taminatrd rrfrigrrant from 

a disablrd rrsidrntial air 
conditioning unit. 

SPECIFICATIONS: 

'. 

-~ ... -"P-.. • . 
.•• .... ... 

( ~---· -- - --, 
l ~ 1 
-rs 4W' 

Rrfrigrrifnt~: R-12; R-22; R-5111l· R-50:! 

Dimensions: ST - I 000 - 3.i· Hrgh ' 18" \.\'rd~ x 1-i• Deep: 

ST-100-29"High'I( llf"Widex l.J"Oeep. 

Weight: ST -1000 - I 30 lbs. Jpproximare; 

ST - I 00 - 7& lhs. Jµpro\im.11e. 

Stor.ige Tank: Sl -1 UOU - 70 lb. reidl.1ble; 

ST. 1000 ST - I 00 - 70 lb. reiillJble. 

Draining thr 
contaminatrd 

rrfrigrrant 
from a com· 

mrrcia/ air 
cu11ditio11i111: 

u11i1. 

For lnfonnation On How To Ordrr, Call Your Local Dralrr or C1ll 
Toll-Frtt Numbrrs: Florida Wais· 1-800·511·18-IS 

Outsidr Florid;, - 1·!100-317-9141 •Local· (813) 137-1166 

W>.RRANTY. All R(IUVENATORS H>.V[ A T'.'liO ·11 Y[AR 

WARRANTY. Conracr your diw1bu1ot lot lull wartanrv •nlotmar1::>n 

P.\Tf:";Tf() I:'. T~if UNlfEL' STArfS "~~o I~ fORE!G:-. COu!'ofRlb 



The Solution: OTC 
The majority o~ these CFC"s come from the 
refrigerant usec n mobtie air condirroning urnts 
They are relea~ed 1n:~ the atmosphere from 
li?aky A C's arc frorr: r:;charg:ng and service 
operations. 

The United S:ares. a'.or.g •mth 48 ether 
countries. has :aKen s:eas to !1m1t prcduct1on 

INTRODUCING . .. 

and use of CFC's, including the R-12 type used 
in vehicle air conditioning units. The plan is to 
eventually e!imrnate them completely. 

Like ycu. we are concerned about the depletion 
of the ozone layer. But we know you can't afford 
to qt.::r servicing air conditioners. either. We think 
we ca:-: he!p soive both problems. 

the OTC Refrigerant Recovery and Recycling System! 

We've got two nc: . .;n1rs ::: -:eio ~·ou •n your quesr tor 
faster. safer. clea-er Free-: reco·.;ery and recyc!1ng 
lntroducmg the C =~J ~ 3cC ar.d OEr..t 1396. eacn with 
features designe: :o rr.a;.;e refrrgerar.t recovery less 
of a chore' 

They can be use·: :n cars. :r:.;cks. rrac:ors_ and RV's 
(using A- 12 ref~ ;;eranr .. so your :;er·11ce porermai 
1sn·t limited. Tr: speec :;i rec-:.·:ery of both .;nits 
means less c:-:a-:ce o: :11ng uo your shop with 
vehic!es 1ust wa:: -g to be ser·11cec 

PLUS, these other features: 

OEM 1380: 

• UL aoprove:. 

80!;1 ::-e CE~.:1138(; and Ot::M 1396 are U.L ap:rove~ -
~ctua.:!' exceeding ~et UL specifications of air. oil. arid 
mo.s::.:re c::mtent of recycled refrigerant! Each a:so has: 
a pare,..:ec heat exc:.ange oil separator with ca!cf: bo::'.e 
toll se~ara:1on acc:.Hs during recovery sequence); 
mo1st:..:re le•1el mon1:oring control: compressor cooiir.g 
tan: c:::::-pressor c:i separator; poriable cart des;gn for 
easy :r.:1sport: ar.d continuous loop recyclir.;. T~e 

built-;r. safety tea:ures - refrigerant tank c·1erftc· ... 
protec::cn. automatic high pressure cut-off s·:1itc~ -
make re'r1gerant recovery a much safer operat;cr:. 

• Ideal for h1g'."- :o!urr.~ s-:c::s. Recc'1ers =lb per -;;:r. : 

recyc!es 2· ·, ::s. per r.-::n. RecL:ces air conc:::onir.g 
sysrem to a ·1:::: .. a.:rr. 

• Compatible :. :1 a·! :-::·c;:ng s:a:.cr:s l'Jo ace:: C"C: 

equipment r.eec-sc 

• F:lter press;...·e r.;or: ::· a-:c !".r;;·'. oress;.;re 1c;r:: 

• Automatic a · :::.m;;e 
• Easy-:o-use ::ri;ro·s :. :-: r.-:c s:~re 1r.c1ca:cr ~.L: ::·.:: 

liquid recyc: -;; rne!-r;c ass-.res cor;iple!e ~Jr1ry 

• Shipped CO!:-:: e:e - c~ y ass~~·o:y requ1rec is 1r.s,.;• 
!IC:". of a til:e· Uses e:;::·.:-:o-c"'Clr.ge canr1c~e 11

1:e· 
• Two 31J :o C :: i Jc:·: :er: ·..::· cio:e rarKs rc::;r:..:-·-: 

• Thr~e ··01..:c-:-S~?.1 · ::-~o:-c: ~; -oses. 72·· :J"C: ,-- ...... ,,, 

be used to L.:::~are ,.:_· c~r·e-· eq:;:ornenr 

• Full housing e-;c!cses .::': wcr• rg corr.ooner-:s 

• Opera:1ng v:c::o anc ~ar:ua "C'uaed. 

• 115 volts A C 

Weight: 140 ~bs 
OE~.! 138': . 

'--~~~~~~~~~~~~~~-___J 



OEM 1396 

OEM 1396: 

• U.L. approved. 

• Lower-cost mocel for shops doing fewer AiC 
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 additior.al 
equipment needed. 

• Manual air purge. with gauge. 
• Easy-to-use controls with moisture indicator. 

Single/multiple vapor recycling method. 

• Shipped complete. Uses easy-to-change canister 
type filter_ 

• Two30 lb. 0.0.T. approved refillable tanks included. 
• Three "Quick-Seal" 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 availability. 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? Ttle following is a sample comparison 
between two different service shops: 

Shop A Shop B 

1. Systems ser1!Ced pe• ·.·:eek d;;rrng i 2 weei< • A'C season 5 10 
- -· - ·---- -- ---

2 Average arrc·.;nt of F·":'."1 IR-12. per system 4 lbs. 4 lbs. 
-· -- -~--------- --·--·· - ---

3 Amount reco•1ered fr:~ svs:ems being serviced 
(m<lny sysrerns (lrP. le·:. ;:,r r1~'rrger;inr1 10 lhs. 20 !bs. 

-- - ... ----------

~· Amou~.!_~eo~-(~:~_?:_re_~~:we~~~-from pressur~~~-ec~ c:_har_g_e_: ___ _ 10 lbs. 20 lbs. 

5. Total refrigera:1t reccve·ed per week (#3 + #4 = ). 20 lbs. 40 lbs. 

Cost per lb.: $5.00 SS 00 

Savings per week: $5 x 20 lbs.= $5 x 40 lbs.= 

$100.0:J $200.00 

6. Payback ol cost ol rec1cl!ng equipmenr: 2 years 1 year 

'Estimated m1n1mum seasc:-: 



oEM-1397 

Portable Recovery 
Station 
The perfect companion to your recovery and recycling 
;ystem. This portable Freon recovery station saves you the 
::est of investing in another recovery and recycling unit. Ifs 
Jerfect for use in the body shop or on field service trucks. 
ind at satellite service facilities. 

• Recovers ~ lb. per minute. 
• Built-in oil separator. 
• One 72" hose with .. Quick-Seal" fitting. 
• One, 30 pound reusable 0.0.T. approved refrigerant 

storage tank with float switch. 
• Fully enclosed working co:nponents. Cabinet rests on 

four rubber pads. 
• 115 volts A.C. 

Jimensions: 1s· high x 20· wide x 14• deep. Weight: 53 lbs. 

OEM-1365 

Charging Station 

To make your shop even more profitable, you1! want to adc 
this charging station. Today's vehides 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 checking or -iop­
ping otr. An electronic strain gauge scale ensures the 
weight accuracy and easily handles 30 lb. bulk tanks. 

• Manifold gauge set and two, 96" color~oded hoses 
with .. Ol.ick-Seal" fittings are included. 

• Adapter fittings package. 
• Heater blanket for faster, more complete charging. 

• Refrigerant capacity: 30 lb. bulk tank. 

Dimensions: 4~ high x 21· wide x 20· deep. Weight: 96 lbs 

THE TIME IS-NOW 
LEGISLATION ENVIRONMENT . PROFITS 

.. 
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Product 
Data 
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19QA 
Refrigerant 

_ __.M~anagement 

System 

50/60 Hz 

C~rrier's t 9CA F.efri~erar.r ~fana~e­
~ent Sys:em C0nsen1es Existing 
SL!cplie5 of CFc·s and Mir.irn:zes 
Their Leaka~e Gunng Cer.::i:u-
gal Chiller Ser.11ce anc Mair.:enar.ca 
• Minimizes C?C emiss;cns 
• Conserves ret:•gerar.t ar.::: recuces 

cos:s 
• Removes oil. water ar.d ac:cs :rem 

refrige:ant 
• Op11m1;::es c!;iifer et::cienc1 with 

recyc!ed refr;c;erant 
• Designed fer use on any :7.anufac­

turer's R-11 ce::tntl!:;;al c:;:i:er 
• Safely holes refrigerant C!.;nng 

ex:ens1ve chiiler ser11c:n;. 

Features/Benefits 
Carrier's 190A Refrigerant 
Management System (Rr.1S) 
provides a timely solution to 
the problem of refrigerant 
loss during chiller servicing 

Efficient refrigerant 
management 
T:ie R:>tS is a c!os"c !oop ::a:-:s:2: 
pumping sys:e:n a~d s:ora~e 2r.k fr:a: 
isoiares R-11 c1.;:-:rc; rou:::-:e c:-.:::e: 
se:-.x:ng or .?m.?:c;.?r.cy :e;::a::;. 3y 
ccr.ri!1mng :he :ef:-:ge:an: c~r.:-.:; :r.c!::-1· 

:.?r.ar.ce ope:.?::or.s. _ere R:·~S ;:::~-
1,;e:-::s e·.-apor.?::cn o: :he :e::-:\;e:ar.c 
inco che a:rnosp:-:.?:e. In ac!c::cr. 
:o he:p1ng pr.?:i.?:"•c :he .?r.1,.~rc:-:~en:. 
us.1 oi rh.-i sys:.?~ .:.rn he:;:i cc:-.· 
S.!:-.;e re!r.ger.!r.t ar.d reCt;C~ c-:s:s. 
Conramina:ed re::-:g.?rar.: c~n C.? rc-:.y· 
c!ed on site. and excess ed. wa:2r or 
ac:Cs rerr.ove ~. Rec~a~:;-:~~ ~!-:i! ::--.:~!c:" . . . . .. 
\'-'1:;-. ~e<.:: .. ·c:~~ r~:!'":S·!~a:ic ·.;..: .• c;:.:· 
rr.::c chiller p.?:for.r.ance ar.d e:~:.~r.c 
:::e :i:e oi the m.:!c:.ine. r.·12 R:·!S C.!r. 

also O•! usP.d ·~irh R-113 refr.5eu­
r:o11 :;.ys:ems. 



o~v~loped for application 
fl~xib ii: ty 

Th.? r 9QA R~IS is ava!lai:ie :n 2 Sl.4es 
R:gsmg ::oies arc ;>ro111cec :or crane 
hbng. as u.-eH as s!ots for ux '.A.1th 
a :or~iii:_ Connec::ons tc a ;::::i!er are 
1":":,1d.! ea:;~.; 1A.~:i'! :~e c::ar.,~:-:g :-tos.?5 
c.'~~"; var .:~s p~o\.-:CcC v.;ir:-.. ~::~ ~~:r 

In :he ca:>.? oi a :;ingie c:::::er appit­
c.::'!on. the I9QA can be ;:;-?~a­
n<?n:iy ins::ailed and hard-~::::;.ec to the 
c!"u:ler. 1i desired_ Or. on s;:zs '.A.1th 
mi..:!t1pie chi:Ier :ns:a;Iaoons. a smgie 
R~IS can be use<! :o sen.1c2 s.ev-
erai r.iac::ines by :.empora::y connec­
llon :o each c:till.?:- using :he hoses 
and 1.·aives provicec. Opoona! fie!d-
1n:;:a!ie.:! cas:e!'"S for use 1A.i::: :."'!e smai!er 
!.!nk ( l 9QA size 0201 aic :r. :!1e port· 
ab:;:cy of :he R~IS. 

Component description 
The storage tank is desiS'=".ed :or 15 
psig working pr~ure and c~mes 
equipped with a one-in. rupru;e disc. 
A rer1ex ~-pe sigt':r glass inc:c.ares when 
the :ank :s 90°'o ru:I. Tne e~c: liquid 
le• an be .:e!e~ined b1,; use oi 
th1:. __ ;Jel g~ge prc"iced. T.-:e smc?ller 
!ank :-ias a storage capac:~..- oi !6C-O 
lbs :725 i<gm) of R-11: the 2:-ger tank 
has a capac:r:y of 3300 lbs (i500 
kgrni oi R-lL 
Tube-In-tube condenser ?.~ows 
reir:geranr vapor :o be cor.ce:'lsed 
when evacuaong a chiile!" o~ ...... r.en dis­
olhr.g refr.gerant :hat conta:~s excess 
01i. Garcen hose connec:::cr.s ;JJ~·m.l 
are ;:iro1.1c:!ed :er condense!" ·""'ater. 

The 500-Watt electric heater is 
ar:ac:-.i?~ :c :!':.? ~c~cm oi :::-.e s:or.'.!se 
ran~ Tht? :.eater :s ccncroi!e-: by a 
tcgg;e :>1Nitc:t and :S require:: · .... hen 011 

is be:r.g separatec ~om the ~e::iger· 
anc by c:i!s::illaccn. It is insu~:ed and 
prmec:ec by a cover. 

Four 11%-in. charging hoses .,.,.,th 
sv - · 1 connec:ions ailow eas.; !ntercon­
nt. .. ..in oi components. Two :.::-in. 
ball vaives 1.111th col!plers are ;:rovided 

l•Jt ,.,.~ .... it!': rt':.! Ch.l~~"tn':i hos.i!:S ro pr-e­
••ent the loss of the re!r.gera~: in the 
hoses at tht? end of a transfe:- process. 
rne hoses are de~isn~d :o u.::::-.S~r.d 
high vacui..:m without coi!c?ps;r.5. 

Moinual reset high-pressure su;itch~s 
are provided :o protec: agamst o· .. c~ -
pressuliz.anon. One S\A.~IC~ timacs :he 

The 11?-hp diaphragm·t\.i>e vacuum 
pump is e~uipped w;th a P.;:-=:-~:lent 
~;i:;: ..:.lrac::or motor con:~o: . ..?::: ;:;; 
a t05-g!e S\A.'itch. Motor 1:oi:af~ :S ! 15-
1-SV/60 Hz. 

Table of contents 

tank pressure by shurang off :he ~nk 
hearer. The second SIA.·ttc~ iim1::s th~ 
vacuum pump discharge p~es;u~e 
by shumng off the 11ac-.;;.;m p~:-:-:p 
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Physical data 
ENQUSH SI 

190A Size 020 040 Size 020 040 
DAY WEIGHT lbs 605 820 kg 215 3-~ 

"' 
T.\NK SIZE c:u" 20 I 40 I c:u l\Wlers 1 s:- 1.13 
UNK STORAGE C~PAC:rY 

R·11 Liquid lb~ 16CO 33CO kg 1;;5 t!C-0 

DESIGN PRESSURE ;:>sig 15 kPa 103 
MAX. OPERATING PRESSURE ps1g 10 kPa 69 
CONNECTION SIZES in. .,., In. ",'J 

HIGH PRESSURE SWITCHES 

I I I Tank Healer and Vacuum Pump 
Cucouc j)Sig 10 kPI 69 
Manual ReMI pslg <4 kP1 <28 

VACUUM PUMP I ! I PSC Motor Hp .,., .,., 
Max. Dlscnarge Pressurw I psig I 10 kP1 ! o9 

~Vacuum I In. Hg 

I 
kP1 

I One Pump 25.5 86 
2 Pumps In Serles 29 98 

flow Rale I c1m 

I 
m•:a 

I 60 Hz I 3.6 .0017 
50 Hz 3.0 .0014 

PSC - Permanent Split ~error 

~ 



r~·iaChine COlnponents 

W:.7::= iN 

w:. -:-:::~ OUT 

NO. ITEM 
1 S:crac;e Tank 
2 - ..:.ccessor-1 c.-.se 

C!'larg1n9 Hose. J :t 
C!'larg1r.g Hose. 6 ~ i2l 
Charg•r.g Hose. 12 :t 
Valve W1ti"I Coupler (2) 
Ch1iler Vaoor Valve 
LQu•d !nc. Wiln Coupler 
Filler-Oner •n-in. Flare 
~.-in. MPT x 'h-•n. Male Flare 

J iube·ln·Tube Concenser 
4 Vac:ium Pum::> 
5 Heater H1gn Pressure Switch 

NO. 

6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 

ITEM 
Vacuum ?·..:r.:i Hign P~essure Sw11c:-1. Hiccen 
Vacuur-1 ?"-'rr:; s .. 1tc!'l 
Heater Swttc.-: 
Pressure Gac;e 
Vaocr Valve 
Level Gage Vaive 
Oot:onai Ca.s:ers - Available !er Small 

(20 cu n) ianic Only 
Li<;u•d Valve 
Wa1er Seoata:icn Glass 
Rupture Oise 
Maiumum Level C:lass 
Hearer 

ACCESSORY CASE CONTENTS 



The 190A RMS provides complete refrigerant management 
Rotfrigerant Vapor Transfer - A :ypicai 400-ton duller 
contains abou: 95 ;b (43 kg) oi ref:igerant vapor once the 
li~uid reT.se~ant has been remo ... -ed. \.Vith :he 19QA Refng-

Evacuation - To :-:::!"!:l":".C~ ~e~~.?ranr vapor loss. re~rant­
conta1ning v.?ss~:s >-.;c:: as c:::::;:~ .lnd storage tanks must 
be compl.;ite:~ e .... a.::;a:cc :;.;i:o~e char9~g. The l 9QA vac 
uum pump ca:i. bo? :;s<·= :o e·.-ac:.i.:w? these 1:esseis in the 

omes s!-:own t:.?'.·Jc...-
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Z-::l .;a 50 80 100 IZ.0 140 160 180 200 

TIME (MINUTES I 

L:·3ENO 
7aric. 5.:e - 20 cu ~ '..57 OJ meters) 

:-.1::11Q. ..:00 Ton Ctliiler 

EVACUATION OF CHILLER A."~0 STORAGE TANK 

Pressurization - T-:c ·:ac:ium ;:i(;rnj) can be eas1iy used 
to pres.sunze 3 c::1i'.er \:::- $:~rage :ank :o 10 ps1g (69 kPal for 
:he purpose oi :ea~ :es~~g. T y-picai pressurization times are 

shown below. 

10 

,, 20 2' 
TIME C .. NuTESI 

L:GENO 
-:"~ @ Ton Cl"uller 

r- 5i.;• - 20 cu I'! (.57 cu meters) 

PRESSCRIZATION Of CHILLER 
A."\D STORAGE TANK 

.;i~3nt Manase~<nt 5":-'S:em. it is possible :o reclaim aimos: ~ 
a!! of :h:s ~e'.:-::;.w~!":t by e1:acua!1ng the chii!e~ and condens- ~ 
ins :he ;;a;::o~ 
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WEIGHT 111, I OF A-1: 

REFRIGERA."IT VAPOR RE."'IAINING IN CHILLER 
AFTER RE!-iOVAL OF LIQUID REFRIGERA."'iT 

(400 Ton Unit) 

STORAGE ':'.1.NIC 

R.EFRIGERA."fl VAPOR TRANSFER/EVACUATION 
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Uquld Refrigerant Transfer - Liquid ~e!nge~ant can be 
transferred from the s:cr.lge tar.~ to a chiller (approXJmately 
40 lbs [ 18 kg! pe~ minut.?l or from a chille~ to th.? storage 
tank (approximat;i!y 30 lbs [l.+ kg) per minu!.?l by pressu~· 
i;:ing on.? vcss.::! \\:!-;:'..? evaci.;a:-:ng tht! o:h;ir 

0 

T 

T 

S7CRJ.GE TJ.N IC 

LIQUID REFRIGERANT TRA.~SFER 
(from Storage Tank to Chiller) 

CHILLER 

Water Separation - Wa:e~ is only sl:gh:ly soluble in re­
~S"" "lt (approxi:r.ateiy 110 ;:i?ml at typic.!1 :erni;:erarure ie1.·­
eis. .st oi the wa:er present will float on top oi the reb.g­
e~ar.·. Tnis free wa:er can be easily removed by stoppir.g 
:he ::ansfer process when :.'":e water!refrige~an: interface is 
obs;zf'w·ed in the sig~: glass near the bot:om oi the t.Jnk. 

FILTER DRIER 

WATER SEPARATION 

011 Separation - The RMS can ';e used to separate oil 
from ~e'.::gerant through the process of disollaoon. The re­
fngcran: is im: :ransferred from the chilier to the tank and 
then d:s::::Ied back into the chiller or another tank. 

OIL SEPARATION 

·--- ..-



6. 

Application data 
Vacuum pump - The ~pi:lragm-type vacuum pump de­
sign reduces ~he ;:>roba=::;:y of refrigerant leaks. The flow 
rate for this pump !free ~ir: is 3.6 cfm (.0017 m 3!sl for 6U 
Hl and 3.0 cf~ LOOI~ :':':3.'sl for 50 Hz The 3pproximate 
rn.!lC.imum vac!.;~!":'1 is 25 5 -~ Hg (So '-:P.!i for a sm:s!e pu~;:> 
a:id 29 in. Hg (93 ~Pai :c: :-.... o purr.ps m se::o?s. The pu~;J 
is capable oi d:s.:::1arging :o a pressure oi lO ps1g i69 ~?a1. 

Dimensions 

UNIT SIZE A B 

Wi:.'1 heavy use. 11 may be necessary to replace the vacuum 
purr.;> c!!aphra5m. Repair kits are ava1iable_ The vacuum 
pump also has internal filte~ which can be replaced. 

Condenser - Condensing wa!er tempo?ra:ure shou!d be 
as :a• . ..- a:> po;;1b:e ~o m1n1mi.~e the :ime required to comple:e 
an o;:;e:a~on. A •..1;arer flow rate of one gpm (.00006 m3/sl at 
70 'F ;2r Cl is normaily adequate. 

WEIGHT I MAX. REFRIG 
EMPTY CHARGE I 1 lbs I kg I lbs I kg 

190A020 

190A040 

I REFRIQERANT 
. KANA QEWENT 

IYITEll -

,-_9- I 5·-Vi.- I 
(1447.801 (1571.751 605 

!~;~9~01 I i~g~-~-';;, 1 a20 

- -- - -;a.ii~'° MU:'- -- - -- - - - -- - --

I 
A 

B 

2i5 I 
370 I 

1600 

3300 

i 

I 
.. L 
Cll1'.151 

ns 

1500 

~ .. 
.. -::~ 
....... ~ 
. ::.:i .-.. ... 

'~ -~ 



. 
Electrical data 

VOL TS-PH-HZ ttS-1-60 I 11S-1·SO 

t 
MCA 12 I 12 
MOCP (Amps) 15 15 
HEATER 

Amps 4 

' " VACUUM PUM? MOTOR I Hp 'h 'h 
Amps .a_g 5.5 

MCA - Minimi.:m Circuit Amps 
MOCP - Mainmum Overc:-Jrrent Protection (Amps) 

NOTE: Use time-<:&y fuse. 

Control wiring schematic 

I 115V-50/60 HZ I 
IBLKl (WHT) 

~o--<BRHl--XO--!BUJI .......-11-(BlUl-0-IWHTl 7' 
PUMP C~N IO PSI PIJMP 

IDLIO (WHTI 

~o-- (ORN>-or-:--!REOI ~IREOl-e-(WHTJ _j 
HEATER . ~~ 10 PSI HOTER 

Guide specifications 
Refrigerant Management System 

HVAC Guide Specifications 
Carrier Model Number: l 9QA 
Part 1 - General 
1.01 SYSTEM DESCR!PT!ON 

A. The chiller manufac:urer shall provic!e and install Re­
frigerant ~fanagement System (RMS! when using a 
CFC with an Ozone Depietion Potenoal of greater than 
0.05. .. 

B. Refrigerant Manasement System is designed for use 
with any low-pressure centrifugal chiller. The R.\15 shall 
provide conservaton oi low-pressure CFC's and pre­
vent the re!P..as.? of CFC's into the atmosphere during 
routine servicing. In addition to safe!y holding ~e re­
frigerant during se:".icing, the RMS will recharge cen­
tnfugal chillers with recycled refrigerant By means of 
a distillaconiseparaO:on system. excess oil and water 
will be removed from the refrigerant to pro0de opo­
mum chiller effic:ency. 

1.02 QUALITY ASSURANCE 

Equipment and ins~Uation shaU be in compliance i.vith 
the Safe:y Coc!e for Mechanic.al Refrigeration. A.i"iSv 
ASHRAE 15-1989. 

1.03 DELIVERY, STORAGE AND HANDLING 

Unit shall be stored and handled in accordance with 
manufacturer's recommendations. 

Part 2 - Products 

'..!.01 EQUIPME:'fr 

A. General: 

l. The RMS shall consist of a car.censer. vacuum 
pump. storage tank and heater unit. Acdi::cnal com· 
ponents shail include a filter ciner. safe:y devices 
and all required instrumentation and interconnec:­
ing hoses. 

2. All connections shall be by 1h·in. char9ng hoses 
unless otheru.ise specifiec. 

B. Storage Tank: 

1. The storage tank shall be of su=::c:ent capaC:ty to 
contain the entire refngerant charge oi one chU!er 
when 90~ full at 90 F (32 Cl in accordance wi:h 
ANSl/ASHRAE 15-1989. 

2. The storage tank shall be rated :or a design pres­
sure of 15 psig ( lOJ kPa) and eq\;:;:;ped with a rup­
ture disc. 

3. Mearis shall be provided fer r.g9r.g and for use 
i.vith a forklift. 

C. Condenser: 

The condenser shall be a copper :t:be·in-tube ty-pe 
rated ior a minimum 450 ps;g (3103 ~a) r.zfngerar.t 
side and 300 psig (2069 k?a) water side design 
pressure. 

I 't 



Guide specifications (cont) 
D Heater· 

The heater si":.?!! t-e c! pe~anent strap-on type v..i::i a 
r.ummum 5CO-War;: ra::ng"at 115 v. o:ie phas.?. 50160 
H~. and sha!! =e oper.!:e~ :,y means or a to5gfe S"'-~tch 

E V.!c1.;ur:i Pi.;:-:;::i 

I. The purr:;:; s:ta!i be a ciaphragm type wich t,7-hp_ 
115-v. or.e-:>hase. 50 or 60 Hz motor and shail be 
capable a: pui!ing a 1."acuum or 25.5 in. Hg (86 
kPal (ref. 30 in. b.?~cmetr:c pressure). The pump 
shall be c.?;:>ab:e oi :7iaintaining a pressure differ­
en:ial of 9 :o IO ps:g (62 :o 69 kPal between the 
storage tani< anc the incerconnec:ed chiller. 

2. The pump shall be e!:;uipped 1.Vith a pemlanent spiit 
cap~citor ~otor whic~ shafl be conttofled by a tog­
g!e switch. 

F. Saiety De1..ices: 

l. Pressure re::ef vaive sized in accordance with Ai"'iSV 
ASHR..liE :5-1989. 

2. Two high-;:ressure su.itches :o protect the storage 
tank agair.s;: over-pressurization. One S'..uitch shail 
limit the 2:-!~ presscre :o 10 psig (69 kPa) by shut­
ting off :he :ank hea:er. The second switch shail 
!im1t the ·.-acuum p1,;:r.p discharge pressure to 10 
psig (69 k?ai by shu~ng off !:.'"le vacuum pumr. 

:.arr.er CA1porato11 • Syracuse. New York IJ221 5-90 

G. Contaminant Removal: 

The system shall be c~pable or removing contam1-

nan::s frorr: :he refrigerant c!-:arge in accordance with .. 
the fol!ov..ing re.::;u:r<?men:s ~ 

01! se~a:a~on shall occu: :!-::oug~ a d:s::i!a::on p:o-
ces> and shail pro .... ide recj.·:::!~d re:'.'igerant W.:!'i !ess 
than 1000 ppm oil. 

2. Wa:er se;:Jaration and remo ... al shall pro1..1ce ~ec;:­
c:ec ref:-:gerant \A/Ith !ess than 50 ;lpm wa~er. 

H. Aco::ior:al chiilers: 

Tne RMS snail be abie ro ac:::orr:modare muitipie C:uil­
ers when :he proper crossover connec::ions are sup­
piiee. and the srorage rank :S :o be capable of con­
ta!ning rhe encire refngerant ch.!fge a: :he large: of the 
2 units. when 90% fuil at 90 F (32 Cl. 

I. Specal Features: 

Casi:e:s: 
Acassory package :or use '.A.1th 20-c..i f: (.5 7 -cu rr:e~ersi 
storage tank snail include four 6-in. diameter 5'Nivei 
cas:ers W'lth wh<:!el locks. mouncng bracke'5 and 
hardware. 

UNrTED 
TECHNOLOGIES 
CARRIER 

• 

• 
!Unul•c:turw ,.. .. ,.,, .. ow- rtfJftl to dlKOl'llnue. Of eft•ng;t •• •ny !1"'9, apeclfl1:9110n• Of des19n• ""'llOul no!IC9 and "'"l'ICMll lfteun1119 OOll09llot1•. 

Boo•12 '2 ?119• I C•fal09 No. S21·919 Pnn1.:., U.S.A. PC 211 Fonn t90A-IPO 
r.o 1s.,so A9Q!«n: "'-
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EP3HCM 
@ MUL ;f-REr:RIGEi1ANT 

ONE PASS SYSTEM 

FOR HEAVY DG1Y MOBILE & CO~ERCIAL AIR CONDmONIN'G AND REFRIGERATION APPLICATIONS 
BUSES. TRUCKS, TRAINS. AIRCRAIT. REFRIGERATED TRANSPORT 



FEATURE .. .. BENEFIT 

0 Cylinder 'Neighing Platform 'Prevents dangllfOus overfilling of cyiinders. -----Larg<? 1/z hp heavy duty Oanfoss compresscr (!) For fast recovery and rec:_1cling (R ;2 up to 1kglmin). 

Se1andforge1operation No supervision required during fflCOWJry. 

Compressor oil c.'1ange @ and oa rell.lm sys111m (!) Returning compmssor oil It> Ille cr-.nkcase and making provision for changing tire 
CtJmpressor oil snsur&s years of trouble frfHI stlnlia1. 

Fan force.::! fin and llJOe condensor @ liquilying the rsfrigerant before it is s:ored in the cyfnder pre••nrs dangerous 
overllsating of the recovery cyfif'der. 

Hourme1er© _._flows you to monitor oil c.'range illl'ld filter change inrervals. 

High pressure 0 1-.ish temperature @cul out switch Protects rhe machine and the opera<or. 

Scavenge effect Our machine will resrart e'llfN)' !WO mlt'lures after compleoon of rea:ivery to "scavenge· 
any refrigerant that may nave boiled out of the compressor ci or rhe aca;mulator and 
drier(s). 

·nc valve© (no1 ~:-.ed to E?JHCM) Controls refrigerant flow dunng rec-;ciing. 
"Note pumy exceeds SAE standard J199 r. 

Sty!ish steel @ powder coated ca!:linet Tough, durable and easy to dean. 

· · ltage Available in 220 volt SOH: and 110V 50 HZ (Export}. 

c:.1ec:nca1@ Aporoved by all Austraiian Bec:n,_;a/ .t.uthonties. We u:e quality Siemens elec:r.ca/ 
components. 

A choice ol refri~erants I Available for R12. R22. RSC-0, RS02 md can be easilyccnvened. 

A MUL Tl REFRIGERANT ONE PASS VERSION OF THE UNIT ABOVE WITH THE FOLLOWING 
ADDITIONAL FEATURES. 

FEATURE 

Multi Refrigerant 

Minimum emissions during chan'ie over ro 
another refri'ierant 

One pass ;>~.mficaJon 

Cra11l..case press;;re regulator 8 
Accumulator !low control @ 

Large lf• • iniet @ 

Patents 

BENEFIT 

DeSJgned where there is a need :o s-Nitch quickly and Simply to e1rtrer R12. R22. RSOO. 
RS02. 

A loop araJ/t allows this machine ro reccver the refrigerant in 98% of ics hit;h side 
circuit Only 700mm of 6mm tubing @ needs robe vented dJring changeover. 

Adding dual filtration @ ~o the high stds (after rtle condensorJ means :hat by s.m;;iy 
reco""nng the refrigerant 1t is imm~tely ready to be reusltd. •• 

Proi;dBs added protec:10n for the cam; ressor from high ill/et pressures. 

A level sensitive conO"OI sys:em m0111Tors lellfll to snslJ/8 prooer low sic!• vaoori:ation 
and filtration. 

For fast vapour and liquid 1'8COV81y. 

Our pa:enr applicarions pro rec: you from poor qualiry ccpies which wrll not cper.ite 
effec:ively. 

COMPLETE READY TO USE 
The following accessories are included: 

•Two 25i<g rec:;;very cylinders and hoses with anti-blow bad< fit!ings •One Manifold gauge and 72" hcse sat 
•• Hi~y contafT!llat«I r•frig.,anr may Mftd fKYdif'g 

CISTRIBUT!::> BY: 

• 

MACE IN AUSTRALIA BY: 
ENVIRONMENTAL PRODUCTS AMALGAMATED 
P.O. Box 190. Shepparton. Vic~cria. AL!Strciia. 3630 
Phone; CC5a) 31 2912 - Fox: (050) 2 ! 0172 
lntemctioncl: 61 5831 2912-Fcx: 61 5c21 0172 



A SIMPLE SYSTEM FOR 
MAKING GOOD 

MONEY OUT OF USED 
REFRIGERANT. 

The SKYEMITE recovery unil 

Ar.nouncing a new concept in recycling 
refrigeran:. Tne Sr...'YE Split System. Two units working 
together or apart. 

The SKYE~flTE is a simple and compact rtCD':Jer'f 

uni!, the SKYEMATE ~cycles R12 by removing 
contaminants. f..oth units are about the size of an 
averagP ·-~-:-.;..im cleaner and are just as easy to use. 

Tht SKYE Split Systtm. 
Nothing could be simpler. You kee;> your 

SKYEMATE recycling unit in a rentral location, where it 
quickly and efficiently removes the contaminants from 
R12, producing a purified refrigerant which is ready to 
use again! 

The SKYEMATE recycler. 

You ha\•e a choice- invest in a SKYEMl:C now a:::: 
buy a SKYEMATE later. 

Of course, you can run a numbe: of SKYE!'-ff:-::S 
with onlv one Sr...'YEMATE which l"l.'duces capita! o:.:::a\· 
and in~ses your flexibility. · · 

And a bonus, your SKYEMA TE Recyciing ::.ii! 
can be run with other branc!s of ·recoverv oni..·· 
Machines. 

It will soon be compulsory to at least :t!':'O\"e~ 
refrige.-an:s, under Jaws designed to preserve the 
atmosphere.•• However, the SKYE Spli: Sy~te::i a:: 
improve your profits right now! Why wait? 

You keep the SKYEMITE recovery unit in your 
ute or van ready to go out to factories, fanns and ~ S ~VE 
workshops, to recover refrigerants.Then ~rs back to -~ , Good for the world. Great for business. 
your SKYEMA TE to complete the recycling. ~ ~ -OiECK Wi1li LOCALAIJTi10RITY 

MA.'JtJFAcrtJJm IY: 

Environmental Products Amalgamated Pty Ud 
5/23-27 Callister Strcct, Shrj:)pa~on, Victoria, 36:0, A~!:a!ia 

Phone Int.: 61.)8312912- Fax Int.: 6158210172 
For details of your nearest distributor, telephone (within Australia) toll free 008 039092 
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T 
he ja\·ac range of 
RECO refrigerant 
reco\·ery and recycling 

units is, we belie\·e. the most 
comprehensi\·e and ad\·anced 
on the market tOOJ\". 

The investment required in 
a quality recovery/recycling 
unit is quite substantial. so it 
is important that you get :he 
features. sef\;ce b.lckup and 
accessories you nt>cd. It is also 
1mpc-:rtJnt to sek·c: till' 
pJi11culJr modei wi:h thL' 
fe:itures and cJp.;bilities to 

best suit your requirements. 
ja\·ac has produced three 

modcis with quite specific 
applications in mind. and 
\\ith features which in many 
cases are a\·ailable only on 
the RECO range 

\\"hen you choose a Javac 
RECO, you are al5o choosing 
the support of Australia's largest 
manufacturer of high vacuum 
pumps, respected for its 
inno\·ation and quality in 
the refrigeration and vacuum 
indu:;tries for over 20 vears , . 

Three models: 

REC0-1 
. .\ true, multi-purpose 

workhorse, compact. fast. 
efficient. designed to rapidly 
re:non~ large rnlumes of types 
Rl2. R22 and R502 refrigerants. 

Tne onf\· commercial unit 
a\"Jil.::=>Ie \\"ith built-in sub­
cooling to actually chill the 
dumped refri~erant, for 
impro\·ed efficiency and safety. 
The REC0-1 features a belt 
drh·e compressor with oil 
recirculation, and multiple 
refrigerant reco\·ery capability. 
. .\ccess is easy. ser\'icing simple. 

REC0-125 and REC0-1345 
Specifically for the recovery 

of R 12 and R 134a, these units 
arc Jlso compact, but utilise 
h1,.;h-capacity twin filtration 
systems with replaceable filter 
drier cores. Both units use 
commercial siz1.· hermetically 
'>l"Jlni compn:~.,ors, modified 
for simple oil checking and 
rr-filling. 

:\o-fuss reco\·ery ensures 
minimum down-time and fast 
repair of domestic, and 
automotive installations. 

The REC0-125 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 re-use of costly 
refrigerants. 

Service and support 
In every detail, the RECO 

range exemplifie~ Ja\·ac's 
reputation for quality, 
no-nonsense tngineering. 
reliability, and sen ice. \\"e 
pro\·ide, through o:.rr extensi,·e 
distribution networi;.. product 
support which is th:: em~· of 
our competitors- our whole 
sef\ ice and parts op::ration 
reflects a thorough. long-term 
commitment to excellence. 

Engineering 
All RECO units use pro\·en and 

tested refrigeration components 
and feature interchangeability 
and user ser\'iceabihtY. 

All units ha\'e fulf\· \"Jriable 
high pressure safety cutouts. 
and adjustable low-pressure 
switching pro\·ides the choice 
of pressure or \'acuum cutout. 

All RECO units arc fully 
automatic in operation and can 
he ·~et and forget.' If required. 
full m;muJl oH·rmk .md 
adjustment ensure the RECO 
units are adaptable to any task. 

Air-cooled condensers. 011 
separators. sequence indication 
lamps and quick-connect no­
loss fittings feature hea\·ily. 

Automotirt' applict.Jtio11 
usins a REC0-125 

~· , 
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-Accessories 
:·. 

~:~':!.¥ ~ -
. -. ~;[1~~:-

.•_. 
Autoff · _,_,,, __ "' -

A stand..Jone autonutic cut-Off dmcr 
dtsigntd to switch off the rtaM1f unit wbm a 
sptcific cytindtt wright reachts 81!6 apadty. 

SuiC2ble for P (28kg). Q ( 49kg). R (79kg) 
size qiindm. ~itch.able. The Autoff an bt 
ustd with my Ja1.-3C RECO wtit. or 2-IO volt 
ttaMr)' wtit. 
Cat. No.. R30057 

Cylinder trolley 
(Incnrporating AUTOFF) 
A sturdy, folding trolley dtsigntd to 
trarupon P (28kg}. Q (-19kg) and R (79kg) 
cylindtrs. The trolley folds for tasy stor.lge 
and inrorporac~ the AlITOFF Jutom.aac 
curoff facility. 

In pr.ictice. both the jJ\r;ic RECO and 
q·lindtr trolley on bt e.uily whtt!ed into 
position ;ind conneaed up. The fold!ng trol­
ley is ideJJ for sel'\1ce personnel • .u it Illa 
minimum space l.tl the senice \"Ml. 

C11t. No. R30087 ti.'id1011t AUTVFFJ 

Hermetic.:illy~.1.led 

High Varnum pump 
The jJvJc WombJt scri1."S of h!~h \13l1.:­

um pumps Jrc d~gned to be used in ron­
tunet!on wt th Jane RECO ur:its Jt the l.isr 
s:age of recovery. By wing lppropri.uely, 
evacwtion and finll n:covcry of up to I oo:o, 
cm be Jchie-.-ed In the one optr.ir:on.Tht 
Womb.le ls av.ill.lblt in stngle or doubles~. 
Cat. No. ODSQ./OH (single sra.\rl 
Cwt. s.1. 00[)().#]lf rJouble susr1 

AnJlper 
The JJ~-;ic mJmfold.'JnJlyser Cln be 

optioned on JjJvJc high V3C1Jum pur.ip. er 
as an opoon for use wHh anr retnger.ir:or: 
system. TI1e anJlyser incorporates '-iP and LP 
gauging. v;ilves. plus J \·aruum purr.p val\'!.. 

Custom manufacture 
Javac also offer custom desigr:t"d and rrm::.r­
facturcd recovery. recycling and c.hus;r.; 
facilities. fnforrn.Joon on reqi.:e$t 

"r;:, .~.~(() 1 -"T.J : :-<; .;~, 
<r.:::i~J :J (rYr!;o •1:h 

(}!('~ !.-\F. s:.: • ....:.. .... -... fr::1 
,.,,, fn(~J !;-.. Shu?/; 
11<11> r/11 I';>· (:.J .~fr:!>_;_,,.,, 
• •.\(~ ·.~::1 ~ A;:~ .. ~~1 .'w1. S 

..- .. .. ·,; .. 
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Typical recovery 
Connect the RECO unit to 

the \apour side of the snte:n. 
Use a ja\·ac . .\LTOFF be~eath 
the reco\·ery cylinder tc pre\·em 
O\-erfJling. 

A \"3CUum pump installed via 
a ~>terns analyser can be used to 
e'\"3cuate lines to pre\·em air 
entering the reco\·ery cylinder. 
~fore than 95% an be recovered 
in this mode. 

Final evacuation/ 
recovery (optional) 
(..\ fearure unique !O Janel'. 

If desirable. use a javac 
\\'ombat vacuut:'l pump as 
shown to remove the final 
traces of refrigerant. Prior to 
recharging. exhaust the Wombat 
into the inlet of the RECO unit; 
adjl!St range sw1:ch for maxi­
mum run time and dwdl. 

Alwa~-s use an c:npry cylinder 
or a_la\·ar .-\L·ro;:;: d:.m:1~ :!::~ 
optional fmal rlXO\ c~ 

Typical recycle 
L'sing only a REC0-125 or 

1345 as shmrn. connect the inlet 
of the REC0-125/1345 to the 
\"3pour side of the recon·ry 
(!·!inder. and the discharge of 
the R£C0-12S/13-t5 to the liquid 
side of the reco\·e:y cylinder. 

If using two cylinders. U5e 

\apour side on both. Monitor 
until the liquid and moisrure 
indicator shows dry. 

In line "id! its poiiq· of CDnfir.wl 
prni:n im?tnoement. /.n-rr P:y !Li 
115m'CS tht riJht CD a1ur 
spe:i{laztiats "'ilhout nocia 

J,1/l&Tl/Ol 
Distributed in Australia by 
Actrol Parts. -
A di\ision of :-
GSA Industries (Aust) 
PtY L!d 
A.C.:\. ()(}! i84 301 





REFRIGERANT 
RECOVERY & 
RECYCLING 
SYSTEMS 
FROM TECHNICAL CHEMICAL COMPANY 

Technical Chemical Company is the industry leader in 
Refrigerant Recovery and Recycling ~ystems. 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-freed one-year limited warranty. 

Low pressure gauge 

High pressure gauge 

SPECIFICATIONS: 

Rugqed !&-gauge 
stoo o:instruC:1on 

Handles 30# or 50# 
ranks on board -
7011, 14511, 1.000AI 
tar.ks remotely 

Large wheE>ls com· 
bined with c.asrers for 
easy ITIOVlng and 
maneuvenng 

Sill!: 20" x 20" x 45.'i" Cantre.I L1mp5: Grcl!n·Ht:C'1Vcr"f 
W~ight: 175 lbs. Rl!d· fank Full 
Conno>r,!ion5: 1/·1" fl.1r1! 1\mt"r·Fl11~h. Rl!crl" 
Pow"r. 1i5/120 V/..C, 61) Hl Cummt: !J am;.;~ 

~.:f•\~'I l:qui~:irrv:nt: L 0 111/hqh pr(}~~'-"'~ cnnt:-r;I~. cy::n(~nr ftifl :;hut· r;ff, 
f~rw .. r:r•: r1~l:ct v;i!·1c, ~:~fr?ty v.1!·1f!~ •• c;·.,.:ck v.1/vv:_;, 

cran:.. er:." pre:. :irn rc9ul,1tor 

SERCON9000 
The Sercon 9000" is the fndustry standard in fast, safe. 

dependable Refrigerant Recovery & Recycling Systems 
for high-volume operations. It is UL listed and can be 
used with R-12, R-22, R-500 and R-502 refriger..nts. 

It boasts a powerful 1/4 horsepower Copeland 
compressor with a liquid pump that speeds recycling time 
and prolongs compressor life. The "continuous-loop 
filtration" system can recycle 40 pounds of refrigerant in 
just 15 minutes; dual filter blocks increase re-::ycling 
efficiency. 

Built-in high and l.Jw pressure gauges allow 
continuous monitoring of system pressures during 
recovery - once the system is completely evacuated, the 
Sercon 9000 shuts itself off. It has a Cylinder 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 oil sight glass makes the amount of oil recovered 
easily visible. An external drain on the front of the Sercon 
9000 makes it easy to drain. 

·.·· "· ... __ ,. _,..·w-.-..'<_;_,._ _ _.,..,.. ..,.~ •. ..;.... .. .-........ ·- ___ .,._ -- ···• 
• Basic Flush krt (Part #512445) for 9000/92;l0 systems. Optional 
adapters are available for use with many auto makes and models. 

The Sercon 9000 boasts a unique flush cycle that with 
the "Basic Flush Kit uses recovered refrigerant to flush the 
system. It's easy for one person to operate, saves time 
and material, and is environmentally responsible. 

Some commercial equipment contains a large quantity 
of refrigerant. The transfer capabilities provide the 
mechanic a method of movinn refngcr;int in a liquid s:atc 
at a hi9h r.:ite of up to 25 lbs. per minute. This means 
sub5tantial time :;aving5 tOthc.inech·~;n,z·. 

5P._r_<;_o_n91_:3_4 
The SNccn 913.-t· is ;i dccic.1t~d rn3r.~ir.c fnr R·134A. 

It h;i~ tr1c ~;<Jrni~ ::rf,cific~;t:ons a:; t'1c 9000, with a 

~;ynthetic oil in tt•n compros:.;or. 

( 

( 
\ ....... 
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SERCON9220 
Designed with the world market in mind, the Sercon 

9220" offers the same quality, features and performance 
as the Model 9000, but operates on 220/240 VDC. 50 Hz. 
And like the Sercon 9000, it is UL listed, easy to operate, 
efficient and environmentally responsible • 

• 
SPECIACATIONS: 

Size: 20· x 20" x 45.5" Control lamps: Green-Recovery 
Weight: 175 lbs. Red-Tank Full 
Connections: 1/4" flare Amber-flush, Recycle 
Power: 220/240 VDC, 50 Hz Cum!nt: 5 amps 

Safety Equipment: Low/high pressu~ controls, cylinder full shut-off, 
pressure relief valve, safety vaJws, check valves. 
crank case pressure regulator. 

--- - ... ------------ - ____ ..... :-._. 

SERCONBOOO 

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 S.A.E. J-1991 (1989) 
R-12 purity standards. The Sercon 8000 is the same 
quality you have come to expect with all our other 
eQuipment. 

SPECIFICATIOnlS: 

Size: 20" x 20" x 45.5" Control Lamps: Green-Recovery 
Weight: 160 lbs. Red-Tank Full 
Connections: 1/4" flare 
Power: 115/120 VAC, 60 Hz Current: 9 amps 

Safety Equipment: Low/high pressure controls/cytinder full s~.ut-off, 
pressure relief valve, safety valves, check valves. 
crank case pressure regu•3tor. 

•Patent Pending 

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



SERCON5000 

SPECIFICATIONS: 

Size: 9· x 19" x 24" 
Weight: 70 lbs. 
Connections: 1/4" nare 

Ccnt.-ol Lamps: Green-Recover/ 
Red-Tank Full 

Pc-.,er: 115/T 20 v;..c. 60 Hz C"!ren:: 9 am;is 

Safety Equipment Lowihigh pressure centrals. cy:,nccr h..;!i shur-ott. 
pressure re11ef val11e. safety valves. check ·1alves. 
crank case i:;rE:s::;ure regulator. 

Tl1e Sercon 5000" Refrigerant Recovery System allows 

smaller shops, auto dismantfers, 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 •'Conomical option for larger service operations. A 
5000 allows the HVAC/R indu:;try access to root top 

ins:allations and remote jobs. The 5000 contains a full 

condensing sec!Jon with dimensions thar make 1t easily 

carried. 

The UL listed 5000 provides the same ef11cient 

recovery capability as the Scrcon 9000 without the 

add1t1onal cxpens•.:! ol the recyc!ing system. ffocovered 
rcfriger.:mt is s!ored m 30 to 1,000 lb. cap.Jcity cylinders. It 

may then be rccyc!•!d t:1m~ir;n a S'!rcon 9000. or sold to 

S:'rrc:i /".r,id T.:.::-;t !<it 
r.-·: ,,., .· .: 
• .'~.n1;:f,·: ... j1;·~~ t·1.·o Lot:~"~ :o ·1:c:rk \'11!~1 

• CC·i'il,f'.'r ,·,~ -· e.1r;h ;t.1t h:i:.; r:v•:rythinr~ y0ll r~'~ 1 :'1 ~d dn ::·.' 
j1Jh. 1\fr,~r f/jl) t~:;t jt::;~ cli'..c:ird tli·· kit. 

SERCON4000 
ACID PURIFICATION SYSTEM 

The Sercon 4000 is specially designed wit'1 the 
HVAC/R industry in mind. t.Jr filtering refrigerant from 
systems with a high acid or moisture content. It is used in 
con1unction with the Sercon Refrigerant Recovery 
Systems. 

The 4000 is UL recognized and features a special oil 
separator/accumulator and filter/drier blc.cks to remove 
the acid and moisture from the refrigerant before it enters 
the recovery system. 

SPECIFICATIONS: 

Size: g• x 19" x 2.:· Weight: 55 lbs. Current: 1 amp 
Pcwer: 115/120 VAC, 60 Hz ConnP.c!1cns: 1/4" flare 

• S;;r.-.. -· n'1 r.·"'·~··! tn r;:1····'"'• ;.~1/t1~'n1!. r.o:or c~,:-i1~~1·:·; ~d··· 

e.1~.'J fi"J d•!t··r.:t fGr pc:...1:1•J<! inr~:c.1'~on o: a·:id Ii.:,J".':i. 

• Con;;cni··r.1 - h.1r.d:; r.r;1,tll '.>i,'.: pack:1r;11 <!lfoW'.> car.y 
~;:or:1!je in ym;r !'.Joi bnx. 



SERCON2000 

The UL listed Sercon 2000 Flush/Transfer· unit 
contains a high volume liquid pump that provides the 
service technician a way to flush an air conditioning 
system or transfer/off load a large quantity of liqud 
refrigerant without venting CFC's into the atmospher1,_ 
This system weighs only 25 pounds and is contained in a 
8" x 9-1/8" x 18" tool box for portability. The Sercon 200l1 
can be used with all refrigerants. 

SPECIFICATIONS: 

Size: 8" x 9·118" x 18" Control Lamps: Green-On 
Weight: 25 lbs. Red-Tank Full 
Connections: 318" nare 
Power: 1151120 VAC, 60 Hz Current 1 amp 

Scifety Equipment: Pressure relief valve, check valve 

SERCON, 000 

The UL listed Sercon 1000 Vapor Recovery System 
offers the small shop and the appliance industry an 
affordable, efficient way to recover R-12. The system 
recovers approximately 1/2 pound per minute utilizing a 
1/6 horsepower compress_or. The unit weighs only 35 

pounds. ' 

SPECIACATIONS: 

Size: 8" x !H/8" x 18" Control Lamps: Green-Recovery 
Weight 35 lbs. Red-Tank Full 
Connections: 1/4" ftare 
Power. 11 S/120 VAC, 60 Hz Current: 3 amps 

Safety Equipment: Low/high pressure controls, pressure relief valve, 
check valves 

In addition to Refrigerant Recovery and Recycling 
equipment, Technical Chemical also offers a complete line 
ot air conditioning supplies and accessories. 

- --- ""---- - - . - - ·----- ----



APFEJell 3.4 

ClllPMATI\£ FEATillES IF REPllESOOAT!\{ E&UlPIOTS 
All Clll£CTillC IN> RECYa.Ifli IF REfllllRMT <iA!iES 

:s..: 
:m. :EIUIPIDT AFfllCATlllC M£A SIZE :IEIQfT : REaMRY RECYO.lfli FEATI.llES 
:-:------:--------- ------:---:---- ---- --------- ------------
:t. :llEFllllDIWT : 

:llECIP.OY SYS-: 
: T9I Ill:. 'USA : 

a.>:IDIL RC-1 :RESUDTUl./COtOClll. 16·112·11a• :40 lbs :o.s lb/ai1: 
: CllCTRllCTlllS 

:i•1:11£.MQ\T111'S:ClllOCil1. AIR ClllDIT- :29"x32•1w : 105 !IK:2-3lbs/ain: 
:sT-100 A/1 :lllWli 

:2. :SPI aJUllllAT-: 
: lllC,USA IOTA: 
:Division) 

:R-12,R-22,R-SOO,M02 ,- REWtUY OOT (lt.Y 

:11-12,R-22,R-SOO,R-502 :- fE£lS & EICEEIDS SllE 
: ST INlllRllS 
:- llESIQEI FIJI DILE 

A/C IWlllET 
:- REWtUY OOT OU 

:t41TllllBILES 45•1123•125• :150 lbs:0.5 lb/1in:2.5 llK/1in:R-12 : • RECNJIY & RECYO..lfli 

: AUTlllJBILES 

a c1 :1111 1397 : AUTllllBILES 

: 3. :11t1TED TECtlf-l 
:CLOGY CARRIER: 
:u.S.A 

:.s-121·124• : m lbs:o.5 

:15•120·.w :53 lbs :o.5 

. OOT • 
lb/ain: .a I b/1in :R-12 :- REC"9Y & RECYD..lfli . OOT . 
lb/1in: :R-12 '- RECIMRY OOT OU 

:CHILWS 4•-9·.3·-a 3/4.275 kg LIQUID 18 kg/hr :R-11,R-113,R-123 ,)- ll(Ll&S RECtWIGlfli IF 
: I RECYa..ED REFRIIDMT :12•-5• 14 kg/hr 

4. lENVllHNDT 
:PROM.ICTS MA-: 
:UilNTED PTY : 
lLTD,MSTRlt.lAl 

"SKYP 

<•I: EP-3 :Oil£ & CCllOCIAI. AIR:4001S001 
:CIHllllllCING & REfRlli:-: 1000 l•I 
'RATillC APPUCAT1116 

:<bl: EP-4 -DO- :4001S001 
l1000 <•I 

:<cl: EP-K -DO- :350x220x 
:440 l•I 

:ldl: EM -DO- :400x350x 

S6 kg ZS kg/hr 

20 k9 ZS kg/hr 

20 kg 35 kj/hr 

24 kg • 

:>- RECIMRY I RECYO..Ifli OOT 

ZS kg/hr :R-12,R-22,R-SOO,R-502 :>-POITAll.£ IGlEl.. <FILTER & 
:> DlSTILLATlllCl,RECIMRY I 
:> RECYCLlt«i llll 

:R-12,R-22,R-SOO,R-502 :- HAlll CAllllY,REUMRY OOT 

:R-12,R-22,R-SOO,R-502 :- HAN> CMRY,REUMRY !MIT 

22 lg/hr :R-12,R-22,R-S.JO,R-502 :- HAM> CAllllY,RECOYERY I 

<P•gt 1 ,, 21 



AfPENDIX - 3,1 (Contd!&) 

!l.: 
Ill. :E8UIPIEIT APIUCATlllC M£A SIZE :IEllilT : RECIMllY RECYCllllli : FEAl\llES 
-:---:------- -----·----------------------
5. :.141'« RECO, 

:MJSTRALIA 

(1J:RECO - 1 

m:REC.125 

hi :REC.1345 

6. lTEOftlClt. 

:ClllDCIAI.. AIR Cllll1Tl-:390x440I 
:lllJIS :600 ,., 

llXIESTIC/MllllllLE l390x440x 
l6CJ <•I 

: IXIESTIC/MllllllLE l390x440I 
l600 (•I 

:OEUcrt. CO.,: 
: U.S.A 

4Ht 

3Ht 

3Ht 

60 kt/br :1-12,1-22,1-502 l-ETS llEFllllDMi STINIMI 
: •11tn I SE Jtw1/19/90 
:> llEC1MRY llUT 

l'.llc9/hr : t lit/1in :1-12 : l-YllPllll Riii IEFRIGBIMT 
: > llmMIY I IEC1tl£ 

: 1 lil/1ia lR-1341 :- RECYCllllli llUT IK.Y 

111: SERCllf 9000 lHlrif \U.11£ AIR CllllIT-:ZO'xZO'x45.5" .m lk.25 lk/1i1:2.1 lk/1ia:R-12,R-22,R-500,M02 :- IECIMRY' IECYCllllli llUT 
: lllC1lli/REFllllDATlllC 
: ElllfllDTS 

m: SERCllf IOOO : l20"xZO"x45.59 :160 lkl25 lbs/1in:Z.7 lbs/1i1:R-12,R-22,R-500,M02 :- IECIMRY I RECYCl.Dli llUT 

lcl: SERCllC 5000 lSIW.l. !HIPS/MO DISllA-:9"x19"x24" :70 lk i25 lk/1in: :R-12,R-22,R-500,R-502 :- REClMIY llUT IK.Y 
:NTURS/AlR ClllllTllllJIS: 
ll REFRllDATlllC E8111P- : 
:IDTS 

--------------·------··-
<Pitt 2 .: 21 



ro1~T ~ VIriBILI~ ~\'SIS F(J1 mi =-cnil' ~'SING Pl..ASTiC ~ 
C'/ENME TYPE Al 

·~ 1 •• .,: 1996 2007 2010 
-------------------------------------- ------------------------------
rti~. collection o( CFC ~2 using plastic bags 19 90!1 

Practical qty. recoverable through plastic ba~s 
- Percentage 
- Guantity CP!Tl 

Nuaber o( plastic bags requlred 
<9 ~.2 Kg per hag and 25! wastage~ 

Sale price o( recovered CFC usin~ !:.ags 
- ?er Kg 
- Total sales 

Operating costs (or reco~er1ng CFC ( Li~our costl 
- Per Ks 
- Tota! cost 

Contiliution C per K~l 

7otal operatin~ profi: 



~MT FOF. vr~ILITY ~YSIS F(; RfC!h'E!\Y t:'SING P!JlTA&..£ EOUI?PG'T 
( '.'ENT' ... 'ltE TYPE Bl 

----------------------------------------------------------
C&RIPTI~ 

Guan ti tJ of CFC !Z re mered CK-J per anm.:.ll 

1. ~aw Mater~al tReco;ered CFCl a Q LE per ~1 
2. Spares and C~ns~hies ; 0.31 LISS Pfr Kg 

B. Power <9 C.07 ;.£ ~er ~iiH & G.05 Klai per Kg! 

C. Labour 
i:.19es 

l'lant.au rs !Kg 
~ge Rate <per aar.~our! 
Total wages 

Supervi>ion salarie; 
l'lant.aurs/Kg 
Rate {per rianhaur, 
Tatai ;alaril!i 

~- Overt.eids 
RepaHS & -.;u:t,;;;ance . ; s:: or c•~t;i~ir.ent C•J;t; 

ri.11111n1strati.e ~ :eil:~; l':(pi!ns,;; 

ContingEncies it s: 

E. E;tiiilclte of ccst of uperst1on (A+B+C+Dl 

G. GROSS ~GFI-:" BEFGR~ INTEREST & DEP. IF-El 

H. TOTAL FUIANCIAL EXPENSc: H 

:. DEPRECIATION & ;.MORTISf.~!ON ca !OZ St. linel 

J. OPERATING PROFIT CG-H-:: 

K. TAX C40ll 

. ru OPERATING PROF'IT (~-~:: 

Add: Depreciation 
~inus: Loan re~ay•ent 

t£T CASH ACCRUALS 

1~6 2CC7 



APPOOll 5.3 
ECIJOIIC VIABILITY IF ~ ~ ctl.1.ECTimf/RECIMRY Nil RECYCLifli IN KEMYA 

1. ESTlltATED COST IF PROJECT & PROJECT IF FINAN:E Hor eich lypt tf nnlarrl 

Ura or cost 1 

1. E•ipMnl 

(ii lapertrd 

- Rm V•lur USS! 
- 11S11r.act illll Frti!hl <USS! 

a 51 or F~ V•lue 
- ClF V•lur (ISfl 
- ClF V•l•t <lec•l airrtacyl11 
- lapert ~ty 

in l 
in lec•l curreacy 

- Perl Hilldlin9 ind Inliftd Slli,.enl 
a 101 of cit t•lut (loc•l curreacyl 

Unded Cost of Etai,.rnt 

(ii) lndigtnous 

<iii) tt.chintry stores & spires 
a 51 of cil v•lur 

2. ExPfnsrs on tr•ining of 
loc•l trchnici•ns.tH 

W.gr R•lt (ptr Mnd•yl 
No. of Mnd•ys 
Tot•l Tr•ining Cost 

3. Provision for contin9rnci2s 
<a 101 Of •bovr> 

Tol•l Cost 

FINAJaD BY 

1. Equity 
2. Secured llfdiu..-lera loins 
3. Othtr sourcts <Subsidy on tqui,.rnt 

a 20l of lindtJ ~osl) 

Tol•l 

RECO'v'ERY 
[IU 

1000 
50 

1050 
29400 

0 
0 

2940 

32340 

0 

1470 

160 
6 

960 

34n 

38247 

62!1 
25498 
64118 

38247 

<in 31 

RECYCL.lfli 

2400 ffff 
1ZO 

2520 
70560 

0 
0 

7056 

nM6 

0 

3528 

160 
9 

1440 

8258 

14758 
60562 
15523 

------------------------------
1 Vtnlurt lypt A i.e. colltclion using plislic bigs his not betn shown ibovt, •s it does not involvt •ny c•pit•l invtst9tnt 
H EXCWla RATE : 1 USS • K9t 28 
HI Expensts on lor1i9n ltchnici•ns liktn •l a.litn•l ltvtl 
lffffor r1cyclin9 vtnlurt, cost el 1quip11nt includes ont ttaip11nl for rtcyclin9 .,.. ont tor r1cov1rin9 CfC 

<Pqt 1 of n 



APPENDll 5.3 ccntd •• 

2. EcaotlC VlABlllTY AWLYSIS RR CCllECTIIW USlt«i Pl.ASTIC IWiS 
IVtnlure lyPf - A> I in KSHI 

1993 1m 1996 1997 1999 2005 2007 2010 

Plix. colltclion of CFC 1Z using plastic bigs Ii 9011 9.43 9.82 9.M 9.SO 8.73 6.16 5.22 3.72 

Practical 4ty. rtcavtrablt through plastic bags 
- Ptrctntagt 10 ~-0 so so so 50 so 50 

- Guaatity um 0.94 4.91 4.94 4.~ 4.36 3.08 2.61 1.86 

ltJabfr al plastic bigs rtquirfd ~82 5115 5144 4950 4546 3'10 2719 1935 
Ii 1.2 Kg ptr bag illd 25I wasl•gel 

Salt prict of rtcavtrrd CFC using bigs 
- Ptr Kg 60 60 60 60 60 60 60 60 
- Total sales 50551 29%15 296292 285095 261860 184889 156597 111%5 

Optrating costs for rrcovrri~g CFC ( LabGur cost! 
- Prr Kg 40 40 40 40 40 40 40 4a 

- Total cast 37701 196410 197528 190064 174573 123259 104398 74310 

Cantibutian ( ptr Kgl 20 20 zo 20 20 20 20 zo 

Total operating profit 13850 98205 98764 95032 87287 61630 52199 37155 
-------
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APfEN>ll 5.3 cenl4 •• 
3.EaJOUC YIMIUTY MUSIS RI RECIMRY USDfi POlTAll.£ EIUIMNTS 

(Ytnlurt lfllf 81 

IESCRIPTIIJC 1WJ 1995 t996 1997 1999 2005 2007 2010 

Qfiftlily al CFC 1Z ncavufd <Kt per iDnual zoo 192 'Z!J7 299 342 312 203 168 

A. tliltri•l Cesls 
1. hw tlilui•l (RfCHUH CFCJ a 0 K9f per leg 0 0 0 0 0 0 II 0 
2. Spires ad Cusanles a 0.31 USS per Kg 1736 1667 'l22J 'Z!J99 2'70 2706 2286 1453 
T1lil lliltri•l c1sl <AJ 1736 1667 'l22J 'Z!J99 2970 2706 2286 1453 

B. POWtr <a K9f 2 Pfr llllf & 0.05 llllf per ;cg J 20 19 26 :IJ 34 31 26 17 

C. Ubear 
WigH 

....,...rs/Kt O.'Z!J 0.25 O.'Z!J 0.25 O.'Z!J O.'Z!J O.'Z!J O.'Z!J 
Witt hlr (Pfr .. ._rl 20 20 20 20 20 20 20 20 
T1lil WigH 1000 960 1283 1497 1711 1559 1317 MO 

S.pervisi'• sal•rits 
llinlleu rs/Xg 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 
hlt (per IYllllGur> 40 40 40 40 40 40 40 40 
Telil ul,uiu 200 192 'Z!J7 299 342 312 203 168 

T1!.ii lillaur <Cl 1200 U52 1540 1796 2053 1871 1580 1008 

D. OnrbHds 
Rtpairs & aainle.,.,.ce ( a 51 of tflipltfnl cosll 1617 1617 1617 1617 1617 1617 1617 1617 
Adainislr•livt & stiling tXPfDSts 2000 2000 2000 2000 2000 2000 2000 2000 
Canlingtncies •l 5% ~ 323 370 402 434 411 375 305 

Tat.I ovtrbtads !DI 3?46 39.W 3987 4019 4051 4028 3992 3922 

E. Esliaalt of cost of oper•lion IA+B+C+DI 6902 6778 ntJJ 8444 9108 86:>6 7835 6404 

F. EXPECTED SALES Ii K9f 100 /leg! 20000 19ZOO 25661 29933 34215 31176 26334 1679S 

G. GROSS PRfF IT llEFllE INTEREST & IV. IF-£ I 13098 12423 17881 21494 25107 22540 18450 10391 

H. TOTAL FINAN:IAL. EXPEM!iES H 4590 344Z 2369 2295 1147 0 0 0 

I. IE'RECIATIClf & AfUTISATIClf 1a 101 St. lint! 3825 3825 3825 3825 3825 0 0 0 

J. OPERATDfi PRfFIT I Ci-fr II 4684 5156 11188 15375 20135 2Z>40 18450 10391 

K. TAX 1874 2062 4475 6150 8IJ54 9016 7380 4156 

L. tET OPERATIM'i PRIJIT (J-fll 2!10 ])94 6713 9225 12081 13524 11070 6Z3S 

Add: Dtprtci•lion 3825 3825 3825 3825 3825 0 0 0 
"i nus : Loan n pa yaen l 0 3187 3187 3187 3187 0 0 0 

E CASH ACCRUALS 6635 3731 7350 9862 12719 13524 11070 6235 

tt SC)(Dlt.£ FCI IlfTEREST Pl4D REPAY1£NT IJ TEPJI LOANS - 181 rat1 of intertst ind 8 ye•rs r1payittnl p1riod •lltr .or•tor1u1 ol ont yt•r 
IP•gt 3 ol 71 



4. SENSITIVITY CF BR£AK BtN l.O..LtE m St.£ PRICE IF RECOVERED CFC 
<Venture type B> 

Sctnuio 1 

1. Salt Price of recovered CFC 60.00 
(as I of selling price of vtrgin gas) (301) 

2. Variable Costs 
- Raw .aterial costs 0.00 
- Con~les cast 8.68 
- utilities cost 0.10 
- Lillollr cost 6.00 

Total variable costs 14.78 

Contrillution 45.ZZ 

3. Fixed Costs 
- Repairs & tlaintenanct(lncluding overheads) 1946 
- Selling & Afainistration expenses 2000 
- Financial txptnses 4590 
- Depreciation 3!23 

Total Fixed Costs 12360 

4. Brralc-even Analysi· 

- Breakeven qu~tity in Kg 273 
- Breakeven level of sales 16400 
- BreaJceven level as % of !ales 137 

Notes : Scenario 2 has been adopted for econoeic ~lysis ol the venture viability 

5.lft.l'OlTANT PROJECT PfJW£TERS 
(Venture type B> 

1993 1994 1995 

Total Capi~l Etlployed 38247 0 0 0 
Total Equity Eaploytd ~1 

Ntl Cash Inllows <On Equityl a -6231 6635 3792 3731 
Internal Ralt of Return <On Equityl 93.91 
~ay Back Period <On Equ1tyl About one year 
Net Cash Inflows <On Capital Costl I -38247 9"~9 9339 8984 
Internal Rate of Re\urn <On Capital Costl 27.9'l 
Pay Back Period <On Capital Costl About 4 yms 

a Cash Inflows (IJll Equilyl s Ntt profit + Dtpnciation - Loan npa)Wnt 

fin K9U 

Sceurio 2 

100.00 
<SOI> 

0.00 
8.68 
0.10 
6.00 

14.78 

as.zz 

1946 
2000 
4590 
3825 

12360 

145 
14504 

73 

1996 1997 

0 0 

7350 9862 

1~..a 14426 

I Cash lnflo.s <On Capi~l Costl • Ntl profit + Dtprtcialion + lnltrtsl • (1-iill laltl 

APPEM>II 5.3 

Sctnuio 3 

140.00 
(]OU 

0.00 
8.68 
0.10 
6.00 

14.78 

125.ZZ 

1946 
2000 
4590 
3825 

12360 

99 
13!19 

49 

YEAR 

1998 1999 2002 

0 0 0 

11290 127'9 16550 

15510 16594 165~0 
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APPEM>ll 5.3 contd •• 
6. EaJOllC VIABILITY M.YSIS All RECYCUfCi WITH ADDITI.llR. RECIMRY llUT 

Un KSIO 

1993 1995 1996 1997 1999 2005 2007 2010 

"illtily of CFC 1Z recycled <KG per i1111U81 16Z.8 2513 3041 :rm 3610 3110 21:2.9 1715 
- 811illlily exleraiIIy recaverf4 !Kg) fOOO 1536 t'.053 2395 'lJ.I7 2494 2107 1344 
- 811illtily inler~IIy processf4 <k9J 623 982 981 950 373 616 5ZZ 372 

A. lliteri•I Cast 
1. Ra lliteri•I <Recoverf4 CFC fZ) 

•> Exttra.IIy rr .. recavery uaits a KSH 100 per K 100000 153603 205290 239505 273720 249405 210673 134361 
~> InltraiIIy processtd a K5H 111.73 per K9 I 7rrl37 109774 110393 106227 97569 68890 53343 41532 

Tot.I Ra tlileri•I Cost 17rrl37 213!.76 315633 345731 371239 313295 269021 175893 
2. S,ires .... ConSlllliJIIes a l!iS 0.41/K9 18693 28908 34905 38405 41444 35707 :1>173 19690 
Tot.I .. teri•I cost !Al 181930 292284 350593 334136 412732 354002 299199 1955a3 

8. Powr <a K5H 2 per Kiit & 0.05 Kiit per K9) 163 252 304 335 361 311 263 172 

C. Ubear 
U.9es 

tliabours/Kg 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
U.ge it.le (per MDllour> 20 20 20 zo 20 20 20 20 
Tot.I W.9t 3142 12590 15203 16727 18050 15552 13144 8576 

Supervision s•I•rits 
l\inbours/K9 o. 100 o. too 0.100 o. too O.tOO o. 100 o. too 0.100 
it.le <per Mllhour) 40 40 40 40 40 40 40 40 
Tol•l s•l•rin 6513 10072 12162 13381 14440 12441 10515 6861 

Tot•l l•bour <CJ 14655 ZZ66J 27365 30103 32491 27993 23653 15436 
D. Ovtrhtids 

Rt~irs & lliinten•nct <a 51 or eqipetnl cost) :?!31 3M1 38&1 3831 3M1 3381 3M1 3381 
Ad•inistr•tive & stllin• expensts 30000 30000 30000 .>IJOOO 30000 30000 30000 30000 
Trillsport.tion & Stor•gt <a 101 ol s•lesl 'J'l567 50362 60811 66907 72201 62207 52574 34303 
Contingencies a 51 13510 19972 Z3lM 25763 275&1 23920 20479 13969 

Tot.I overheids 79953 t04214 113339 126556 133665 120003 106934 32153 
E. Esti-.te or cost ol oper•tion <A+B+C+Dl 2&1706 419412 496601 541135 57'1249 502314 430054 293344 

F. EIPECT£D SM.ES <i KSH 200 /kg> 325669 503615 608107 669073 722013 622070 525744 343033 

G. Q!OSS PIHFIT BEFCIE INTEREST & IV. CF-£> 41964 34203 111506 127933 142763 119757 95690 49639 

H. TDTfll. FINAt«:IIL EXPEHSES H 10901 3176 6313 5451 2725 0 0 0 

I. IE'RECIATilll 'APDTISATilll ca 10% St. line) 9084 9034 9034 9034 9034 9034 9034 9084 

J. OfERATING PIHFIT < G-ff-ll 21979 66943 95608 113403 130954 110672 86606 40604 

K. TAX 8791 um 38243 4536t 52382 44269 34642 t6242 

L. t£T OPERATING PR(f'IT CHO 13187 40166 57365 68042 78572 66403 51963 24363 

Add: Dtpreci•tion 9034 9084 9034 9034 9084 9084 9084 9084 
"inus: Lo•n rtpi)'9tnt 0 -r.,70 -r.,10 7570 -r.,10 0 0 0 

t£T cat ACCRtlt.S 22271 41680 58179 69556 80086 754M 6104& 33447 

H s:tml£ Ftl IJfTER£ST NC REPAYIDI' IF TEJUI LOANS - tn r•lt 11 inltrttl • I yHn n,iyMnl period 
I As per ,.,..,.u .. provided •l J11tf 6 of this .,peMi1 "• 5., 71 



7. CIJIPUTATICW IF COST IF INTERNtUY PROCESSED CFC Rll RECYCllf«i VENTtlllE 
!F~ CFC RECOVER£D llllWGf PLASTIC BAGS! 

{Reier ite9 A.f !bl} 

A. Platerial Costs 

f. Raw Material !Recovered CFC gas) i KSH bO per kg 
2. Spans and Consuaables i 0.31 USS per Kg 

Total 8alerial cost !Al 

B. Utilities 
- Powr !i KSH 2 per Klff & 0.05 Kllf per Kgl 

C. labour 
Wages 

Planhours/Kg 
Wage Rate !per aanhourl 
Total Wage 

Supervision salaries 
ttanhours/Kg 
Rate !per aanhourl 
Total salaries 

Total labour !Cl 

D. Transportation cost ! a 20I Ot raw aaterial cost! 

Total per Kg cost ol liquilied gas !A-+B+C+DI 

!ir !".SHI 

60.00 
8.68 

68.68 

o. 10 

f.50 
20.00 
30.00 

0.025 
40.00 
1.00 

lf.00 

12.00 

111.78 

APFEHDIX 5.3 contd •• 
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a. SEHSITIVITY IF liR£AKl&W \lll.llE TO a!iT CF Rftll flATERlfl.S 
(~Nlttrf typt Cl 

1. S.lt Prict •I rtcyclt4 CFC 

2. Vari .. lt Casts 
- ~ .. ttrial casts <rtcovtrt4 CfCl 
- <as % •I stlli119 prict of rtcyclt4 CFCl 
- Cae~lts cast 
- utilitits c1st 
- U..r cost 
- Tr .. s,.rtatio• illd Sttri!f 

Total variilllt costs 

Cntrillation 

3. Fixtd Costs 
- Rtp.irs & ftiinttllillct<lncludi19 ovtrbtidsl 
- Stlli111 & Adainistration tiptnsts 
- FiRillcial txptnsts 
- Dtprtciation 

Total Fiat~ Costs 

4. Brtaktvtn Analysis 

- Brtaktvtn quantity in Y.9 
- Brtaktvtn ltvtl of salts 
- Brtaktvtn ltvtl as % al salts 

ScriYrio 1 

200.00 

60.00 
(J)I) 

11.43 
0.10 
9.00 

20.00 
100.sa 

99.42 

17391 
30000 
10901 
9084 

67376 

678 
135538 

42 

Nolt : Sctn.rio 2 ~s bttn adopted far tcon .. ic viability analysis of the venture 

9. DIPOUANT PROJECT MIW£TERS 
<Ytnturt type Cl 

199'J 1994 1995 

Total Capital ~playtd 90842 0 0 0 
Total Equity ~ployed 14753 
Ntt Cash Inflows <On Equi tyl a -14753 22271 25745 41680 
lnltrnal Ratt of Rtlurn <On Equity) 179.9% 
Pay Bick Ptrioa !On Equity) About tight eonths 
Net Cash Inflows !On Capital Cost) • -90842 44871 61097 85474 
lnt1rnal Rat1 of Return <On Capital Cost) 75.61 
Pay Bick Ptriod !On Capital Cnsll Alllu l two ytars 

a Cash lnllows <On Equity) •Nd profit + Dtpnciation - loan rtp.JMnt 

Scenario 2 

200.00 

100.00 
<5011 
11.43 
0.10 
9.00 

12.93 
133.51 

66.49 

17391 
30000 
10901 
9084 

67376 

1013 
202675 

62. 

1996 

0 

58879 

ff1960 

• Cash !allows <DI Capital Costl • Nil profit + Dtpr1ciati11 + lnt1r1st t 11-Til Ratti 

APPEJl)II 5.3 cont4 •• 

<In KSHl 

ScHuio 3 

Z00.00 

140.00 
(7011 
11.43 
0.10 
9.00 
9.73 

170.31 

'l!l.69 

17391 
30000 
10901 
9084 

67376 

2270 
4~ 

139 

YEAR 

1997 1993 1999 2002 

0 0 0 0 

69556 74'32 !0086 86106 

127574 134189 140765 133819 
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Appendix - 5.4 

NET NATIONAL ECONOMIC BENEFIT 

The Net National Economic benefit has been ~orked out 
usina the principles of social cost benefit analysis. to 
the extent quantification of various variables has been 
possible. Th analysis ls con£1ned to activities directly 
associated with the Recovery and Recycling programme. 

GENERAL POINTS REGARDING conPUTATION Of BENEFITS AND COSTS 

All items have been measured at constant prices that is 
those prevailina in the year 1991/92. These items have 
been initially measured in terms of the local currency and 
then con~erted into dollar terms at the exchanae 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 prevaillna 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 foreian exchanae 
saved throuah the recyclina of CFCs and thereby avoiding 
the imports of these aases. 

Increase in Employment : 

Even thouah most developina ecomomies are faced with under 
employment or unemployment and thouah most aovernments 
value the creation of employment opportunities, it is 
difficult to quantity in monetary terms the value of 
employment aeneration. Moreover, even though employment 
generation can be an important object~ve of aovernment 
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 will not be able to observe the exact 
increase in consumption that will come about through 
increased personal disposable incomes. In such a case it 
is n~cessary ~n obtain some parameter which will enable to 
estimate the increase in consumption that comes about. 
Thus estimating the following rearession equation will be 
useful 

I . 
I 

J 



\Jher-e, 

PFCE = 

POI = 

APF ENDIX-5. 4 (Contd.) 

PFCE = A' + B'*PDI 

private final consumption expenditures ~easured 

at constant prices 

personal disposable income measured at 
prices 

constant 

A'. B' are the parameters to be .stimated. 

B' is the mar-~inal propensity to consume and is the 
parameter of importance. This parameter tells us the 
amount of additional consumption that \Jill take place for 
every unit incr-ease in personal disposable income. For the 
present study A' and B' have been estimated throuah the 
regr-ession equation 

PFCE = A + B * GDP 

This \Jas done as the UN National Accounts Statistic3 for 
the project countr-ies did not provide POI for sufficient 
number of years to carry out a regression. Estimating A 
and B usina GDP in the equation vas taken as best 
alternative though this \Jould yield a value of B slightly 
understated than if POI \Jere used. The values of B for 3 
countries are given in the input tables in Appendix - 3.5 
(A). (8) and (C). From the venture level analysis the 
exact increase in incomes (net of taxes) accruing to the 
employees can be used \Jith the esti~ated B to compute the 
increase in consumption that will occur. The B computed 
at a national level from the national accounts statistics 
has been employed to compute the consumption of the ovners 
and employees of the ventures. 

In this case ho\Jever an additional consideration will play 
a role. 

From the point of view of the government, increasing the 
consumption of the relatively disadvanta~ed sections of 
the population h~s a high social value as compared to 
increasing the consumption of the relatively better off. 
Thus the factor by which income levels of the ovners 
exceeds that of the employees is used to adjust the 
consumption figures of the owners. The consumption of the 
owners have been given a weight vhich is the reciprocal of 
the factor by which the incomes differ. 

The other aspect of increased incomes due to the setting 
up of recovery and recycle ventures, apart from the 
increase in consumption, is the increase in savings that 
come about. These savings constitute investible funds. 



APP .ENDIX-5. 4 (Contd.) 

The relation between savings and investment is set as 
follows : 

INV = GS + CI 
where, 

INV 

GS 
CI 

= 

= 
= 

gross domestic capital formation at constant 
prices 
gross savin~s at constant prices 
capital inflows from abroad 

Thus there are only two sources of investible funds 
do3estic and foreign. In the above relation ship both GS 
and CI appear with weight equal to unity i.e a unit 
increase in savings will 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, whatever the 
conditions prevailing in the economy, the savings in the 
aggregation of ben~fits has been incorporated with a 
weight equal to unity. 

Government Expenditures related benefits : 

Increase in Government expenditures such as publicity, 
trainina & administrative expenses generate incomes via 
the mutliplier, so that 

d Y = K dGE 

wh~re dY = chan£e in incom~s 
dGE = change in Government Expenditure 

K = Multiplier 

K is estimated as the reciprocal of the marginal 
propensity to save (MPS). MPS to be on the conservative 
side, the multiplies computed for each country has been 
halved to take into account leakages prevailing in a 
economy. MPS was computed as the difference of I-
3• (co~puted earlier) since s• 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 savings on the basis of 
their MPC snd MPS respectively. These then constitute the 
consumption and savings benefits of Government 
expenditure. 

Increase in Government Reveuues 

The establishment ol recovery and recycling programmes 

I 

l 
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could constribute to in~r'eased Government revenues by vay 

of the folloving : 

Increase in collections of cor~orate tax vhich vil: 
be payable by the ventures. 

Revenue from d~ties on i~ports of Capital equipmen: 
and consumables as vell as increased duties on CFCs. 
Both of the above represent inflovs to the Government 
vhich can be used for velfa.re activities. In our' 
working v~ have recommended waiver of duty ~~ al: 
equipment and spares for recovery and rec~clin~. To 
that extent these vill not appear in the computation 

of benefits. 

Salva~~ value 2..£ ~ equipment 

This item is considered for each type of venture over th~ 
time horizon of the project. 

COSTS 

Outflo~s on Account ~£ Imoort3 

Thi3 item is quantified on the basis ot costs of equipment 

and consumables. 

ThiJ includes trainin~ costs at a venture 
~~aini~~ costs and publicity at national leve~ 

1 evel 
for 

pl;,:!'; 
eac!-. 

?rom a social cost benefit analysis point of viev, wage 
cost is understood as the opportunity~ of employin~ ar. 
input (e.g. labour) in a particular project rather than in 
t!"le next best alternative project. The ·cost' is the 
amount of output sacrificed in the other alternative by 
~rnp!oyin~ the unit of input in the project of interest. 
:!"lis estimation of costs is crucially dependent on the 
extent of unemployment in the economy. If there is n~ 
~nvoluntary unemployment in the economy then employment o! 
~he i~put 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 employin~ the input is the market 
•.1a~P. r-ate that is ear'ned. If markets are not perfectl:t 
corr.petitive or, more impot"tantly, if ther'e is unemployment 
then the market wage rate does not correctly indicate the 
cost per unit of the input. A shadow <Jage ~(SUR) !or 
labour will have to be estimated. If a previously 
unemployed p~rson is given a job in the project then, 
~ince there ia no loss of production in any other line o: 
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activity, the opportunity cost to society of employing this 
uait of labour is zero, i.e. its SUR is zero. Generally, 
hovever,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 vi~w of society there is no opportunity cost inolved 
here and the shadov wage rate should be zero.However,so as 
not to underestimate the social cost,a veight of 0.2 on the 
vage bill of the ventures has been considered ceasonable. 

Increase in Cost 2.f. Operatini Costs (Utilities) Overheads, 
Maintenance etc. 

This item is computed by a~~re~ating the venrure level 

costs. 

Decrease in Government Duties and Tax~ : 

The reduction in the imports of CFCs, while it results in 
savings of foreign exchange, at the same time reduces the 
impor~ duties that will be collected by the government. 
Thus ~overnment velfare activites vill be curtailed to the 
ext ~n:: that r <::'-'"'!"lues fall off. T:-tus in scmmary the 
follovin~ benefits and costs have been considered in 
computing the Net National Economic Benefit. 

BENEFITS 

COSTS 

Savin~s in imports of refri~erants 
Employement related benefits in terms of 
increased consumption and savings 
Government expenditure related benefits in increased 
consumption and savin~s. 
Increase in Government in revenues 

Outflows on account of equipment & consumables imports 
Training costs and publicity a~ venture and 
Government level 
Increase in va~e costs 
Incr~ased opera.tin~ costs 
Out i.e!1 and taxe.G foregone by the government on imports 
of CFC saved. 
Subsidies on equipments 

Tt~ above benefits and costs have been estimated annually 
till the year 2010 and discounted to pres~nt value. 
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tET NATIIM.. ECaotIC llElEFIT AN11.YSIS 
<For Kl!nyal 

1993 1995 1996 1997 1999 zoos 2007 2010 

IDTAL tullER (J \OTlRES 
- Rl!Covuy only 15 40 41) 40 40 40 40 40 
- Rl!cycling only 3 5 s 5 5 5 5 5 

A. IEEFITS 
1. Savings in iaport at CFC retrigl!rants 

- Quantity lin PIT ; equal to rl!cycll!d quantity! 5 13 15 17 18 16 13 ? 
- CIF pri c' (in KSH per Pill 70000 70000 70000 70000 70000 70000 70000 70000 
- Yalul! savl!d lin KSH ; qu.atity 1 CIF pricl!I 341953 88132b 1064188 111oan 12635ZZ 1088623 920053 b00307 

2. &ployunl rl!latl!d bl!nl!tits 
- lncrl!ase in consuaption 121991 435504 4846'"'9 504347 513030 413769 349932 234764 
- lncrl!asl! in saving nJ41 276104 307243 320066 325254 262324 221853 14M37 

- Total incrl!asl! 199332 711608 791878 824913 838284 67bfRJ 571785 383602 
3. Govl!r1111l!nl l!xpenditurl! re~atl!d bl!nl!tits 

- Increasl! in consuaption 3287972 614703 529979 529979 529979 529979 529f/79 529979 
- Increasl! in saving 208453~ 389714 336000 336000 336000 336C'l0 33liOOO 336000 

- Total incrl!aSI! 5372504 1004417 865979 865979 865979 &5979 &5979 865979 
4. lncrl!aSI! in governal!nt revl!nues 

- Increase in dutil!s on equi1>9l!nts 0 0 0 0 0 0 0 0 
- lncrl!asl! in corporatl! taxl!s 

- Serifs 1 Yl!ntures 1 54478 111266 181857 228331 277956 268045 214624 111070 
- Sl!ril!s 2 Yl!r.tures 0 37185 474(.'9 82994 119899 141659 122300 76661. 
- Serifs 3 Yl!nturrs 0 36895 4nOO 5n12 137609 19~78 179507 125760 
- IDTAL INCREASE IH TAXES 54478 185347 276957 369033 53541>3 600583 516431 313498 

TOTAL IEEFITS !Al 59682.67 2782698 2999002 3230807 3503249 3ZJ7278 2374248 2~6.'r'Jl-0 

IPagl! : 1 (J 21 



1993 1995 1996 1997 

B. tmTS 

1. Addilionil outflows on account o! iaports 
(net or duties and laxes) 

- Capital equiJ19!nt (including aachine spares! 685314 537138 0 0 
- Consuaables ~120 211201 Zh3622 295969 
- Plastic bags 226794 11815'"9 1188253 1143351 

Ii 1.2Kg per bag: USS 8.25 per bag: 25% wastage! 

z. Capital inveslafnt (excluding 111 above) 160918 127409 0 0 

3. Governa!nl expenditures 

a. Training cost incurred in foreign currency 840000 0 0 0 
b. Training cost incurred in local currency 68531 53714 0 0 
c. Publicity expenses 2868531 53714 0 0 
d. Adainistrative Expenses 1232000 672000 672000 672000 
e. Subsidy on equipaenls 130536 102312 0 0 

4. Increase in wa~e costs 9668 34513 38406 40008 
( total wages and salaries weighted by 0.21 

5. Increase in operating costs 
(excluding raw aaterial,consuaables and labour! 
- Series 1 Ventures f 2455~1 318528 361872 387153 
- Series 2 Ventures 0 93122 1078& 122605 
- Series 3 Ventures 0 85350 948o~ 109595 
- TOTAL OPERATING COST 245591 497000 504623 619353 

6. Decrease in goverll8ent duties on iaport of CFCs 
- Rate ol duty Ill 65 65 65 65 
- Quantity o( CFC iaport reduced lin Pill 5 13 15 17 
- Value o( reduced duties 222269 572802 691722 761070 

TOTAL COSTS CBI 80().4273 4715392 4090b26 42037~2 

1999 

0 
326012 

1050168 

0 

0 
0 
0 

672000 
0 

40057 

409098 
134971 
133371 
6n441 

65 
18 

821289 

1"'Cnc1, 
'TC..J7JUI 

2005 

0 
ZNJno 
741481 

0 

0 
0 
0 

672000 
0 

32791 

367592 
128902 
134807 
631361 

65 
16 

707bf!J 
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2007 

0 
242321 
628019 

0 

0 
0 
0 

672000 
0 

ZT/32 

227618 
113377 
126955 
572949 

65 
13 

598034 

2010 

0 
156763 
447022 

0 

0 
0 
0 

672000 
0 

18605 

251799 
95010 

105470 
452279 

65 
9 

390199 

?11\llLI 
.. WWW 

t£T NATIIJW. ECCJOUC Ba£FIT 
- MNJAL KSH -2036006 -1932694 -1091624 -972945 -756318 -5-06736 -53M07 -045482 
- PRESENT Vrt.1£ Ci 2.0I discounting! 

1 Series 1 Ventures - Those starting in 1993 
Series Z Ventures - Those starting in 1994 
Series 3 Ventures - Those starting in 1995 

KSH -13518737 
us $ -482812 



APPENDIX - 5. 6 

EXPLANATORY NOTE FOR NATIONAL ECONOnIC 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 including 
spares 

4. Capital Investment 
(Item 2) 

Local currency part of the project 
cost. includina port & handlina 
charaes, trainina & continaency 
pC"ovision. 

5. Govt. expenditures 

6. 

7. 

a) Trainina cost 
in foreian 
currency 

b) Training cost in 
local currency 

c) Publicity 
expenses 

d) Ad~inistrative 
expense 

e) Subsidy on 

Increase in waae 
costs 

Increase in opera­
ting costs 

Gne time expense on foreian experts 
@ 30 man-days and US $ 1000 per manday 

@ 10% of value of equipment 

One time expense of US $ 100,000 in 
the first year 
Recurring annual expense @ 10~ of 

One timo expense of US$ 20,000 in 
first year for infrastructure cre•tion 
Recurring annual expense of USS 24,000 
for staff and other reaular expenses 

@ 20% of landed value of equipment 

Refer Appendix - 5.4 

Operating costs of the various types 
of ventures as per working sheets in 
Appendix - 5.3 



8. Decrease in Govt. 
duties on import 
of CFCs 

NET NATIONAL ECONOMIC 
BENEFITS 

AF?~DIX- ~2 (Contd •• ) 

Due to decrease in import of CFC 
resulting from recovery & Lecyclin~ 
proaramme 

Discounting rate for computation of 
Net Present Value (NPV) qf net be~efit 
is taken e z~ based on reference 
provided in Background Analysis 
(UNIDO Project No. US/RAF/90/173. Page 
37). 



APPENDIX !.:...l 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.18 

PKOVISIONS RELATING TO SALE OF CFCs 

1. Any distributor or uholesaler sellina chlorofluorocarbons 
or halons must keep vritten records of sales. 

2. Any distributor or wholesaler of chlorofluorocarbons must-

3. 

a) accept, wherever practicable, all reclaimed 
chlorofluorocarbons returned for reprocessina. 

b) Keep written records of quantities of 
chlorofluorocarbon returned for reprocessina. 

Accurate information on chlorof !uorocarbon and 
consumption will be achieved as follows : 

halon 

a) All records must include the name and address of the 
purchaser, the end use cateaory, the quantity of 
ozone-depletina substances supplied and the quantity 
of ozone-depletin~ substances returned. The end use 
catearyries which must be recorded are -

foam production 
solvents use 
dry c 1 eanir.a 
vehicle air conditionina 
commercial/industrial air conditionina and 
refriaeration 
domestic refri5aration 
domestic air conditionina 
p~rtable fire extinauishers 
halon fire suppression systems 
miscellaneous (if none of the above, specify the 
application or activity) 

c) U::-itt~!! !"""("l'.l!"d"' !'"'~'t h,. "'""'"'t 1:0 the authoritv no 
later than 14 days after each of the quarters endina 
31 March, 30 June, 30 September and 31 December and 
must ~e available for inspection at any time by an 
authorised officer upon request. 



APPENDIX 6.2 

ILLUSTRATIVE PROVISIONS O~ THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.lB 

paoVISIONS RELATING TO ACCREDITATION OF USERS OF CFCs 

1 On and from 1 Januarf 1991 any person Yho uses any ozone­
depletina 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 Board; or 
b) followina ~ 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 that th~ applicant has -

3. 

4. 

5. 

1) an ad~quate 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. 

Uhere the 
application 
Board must 
application -

appropriate Industry 
for accreditation, the 
not later than 60 days 

Board receives an 
appropriate Industry 
after receiving the 

1) 
2) 

refuse to arant accreditation; or 
grant accroditation subject to such 
any, as the appropriate Industry 
appropria'te. 

conditions, if 
Board considers 

A person 
Industry 

1Jho has 
Board 

accreditation. 

been refused 
may apply to 

accreditation by 
the Authority 

Uhere the Authority receives an application 
accreditation, the Authority must, not later than 60 
alter receiving the application -

1) 
2) 

refuse to arant accreditation; or 
arant accreditation subject to such conditions, 
any, as the authority considers appropriate 

the 
for 

for 
days 

i l 

• 



6 . On and from 1 January 1991, any 
ozone-depletina substance for 
industry or activity listed 
reaistered by -

APPENDIX 6.2 (Contd .. ) 

person ~o purchases 
or with respect to 

in Schedule C must 

any 
any 

be 

1) an appropriate Industry Board; or 
2) by the Authority 

a) where there is no appropriate Industry Board; or 
b) follo~ina 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 person applyina for reaistration has access to 
the necessary equipment to minimise the emissions of 
any ozone-depletina substance. 



APPENDIX ~ 

ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE 
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING 

SUBSTANCES) NO. lU.lB 

PrtOVISIONS 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 
vritten 

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 vhom 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 T~E INDUSTRIAL UASTE 
MANAGEMENT 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 Oesian and 
S~rvice of Domestic Refriaeration Units" endorsed by the 
Authority. 

Motor Vehicle Air Conditioning 

2. To reduce the emission of chlorofluorocarbons from motor 
vehicle air conditionina units -

1) on and from the date of declaration of this policy. 
any person who desians or services motor vehicle air 
conditionina units must comply with the "Code of 
Practice for the Oesian and Service of Motor Vehicle 
Air Conditionina Units" endorsed by the Authority; 
and 

2) on and from 1 January 1991, services or maintains 
motor vehicle air conditionina units must reclaim 
chlorofluorocarbons whenever units are beina serviced 
and maintained; and 

3) any chlorofluorocarbons reclaimed must be returned to 
the distributor or wholesaler for reprocessina. or 
recycled on-site or securely stores pendina 
destruction. 

InC.ustrial/Commercial Air Conditioning and Refriaeration 

3 . To reduce 
industrial 

the emission of 
and commercial 

refriaeration units -

chlorofluorocarbons 
air conditioning 

from 
and 

1) on and from the date of declaration of this policy, 
any person vho desians or services industrial and 
commercial air conditionina and refriaeration units 
must comply with the Code of Practice for the Desian 
and Service of Industrial and Commercial Air 
Conditionina and Refriaeration Units" endorsed by the 
Authority. 



4. 

APPENDIX 6.4 (Contd .. ) 

2) on and from 1 January 1991. any person uho services 
or maintains industrial and commercial air 
conditioning and refrigeration units must reclaim 
chlorofluorocarbons uhenever units are being 
serviced, maintained and decommissioned; and 

3) Any chlorofluorocarbon that is reclaimed must be 
returned to the distributor or uholesaler for 
reprocessing. or recycled on-site or securely stores 
pending destruction. 

On and from the date of declaration of this policy 
refrigeration and 
chlorofluorocarbons 
the refrigerant can 
all times. 

air conditionin5 units contair.ing 
must be labelled in such a manner that 
be identified by 3 erv ice personnel <Lt 

Domestic Air Conditioning 

5. To reduce the emission of chlorofluorocarbons 
domestic air conditioners 

from 

1) on and from the date of declaration of this policy, 
any person uho services or maintains dome~tic air 
conditioners must reclaim chlorofluorocarbons 
uhenever units are being serviced and maintained at 
a central service premises; anrl 

2) any chlorofluorocarbon that is reclaimed must be 
returned to the distributor or vholesaler for 
reprocessing or recycled on-site or securely 3tored 
pending destruction. 
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South Coast Air Quality Management District, California, has 
introduced the following rules which are indicative of the 
requirements in the USA. 

a) Rule 1411: Recovery or Recycling of Refrigerants from Motor 
Vehicle Air-conditioners 

b) 

This rule prohibits, w.e.f. 1/1/92, release or disposal of 
refrigerants used in Motor Vehicle .PA Air-conditioners and 
prohibits the sale of refrigerant in containers carrying 
less than 20 pounds of refrigerant. This rule is applicable 
to any person engaged in installation, replacement and 
servicing of notor Vehicle Air-conditioners or any other 
vehicle repairs that could cause release of refrigerants. 
This rule also applies to refrigerant retailers. 

Certified recovery/recycling equ~pment is required to be 
installed and the technicians operating the machines 
required certification from competent authorities regarding 
adequate training for proper use of the equipment. 

The Mobile Air Conditioning Society (MACS) have devised a 
program to impart proper training to technicians for proper 
use of equipment, understanding of the recovery process, 
equipment servicing requirements. A written test is 
administered (at a nominal cost of $ 20 per person) and 
certificate issued to successful technicians. 

Rule 1415 Reduction CFC E~ission from Stationary 
Refrigeration and Airconditioning Syst~ms 

The purpose of this rule is to reduce CFC emission from 
Stationary Emission and Air-conditioning Systems by 
requirin~ the owners or operators of such systems to reclaim 
recover and/or recycle the refrigerants and minimize 
leakages. This is also applicable to any pecsons 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 refrigeran~ 

using approved equipment and employ specified procedures for 
the use of equipment. All installations of refrigerant 
systems require an inspection by a certified auditor to 
determine that the system is operating as per specifi~ations 
and there are no refrigeration leakages. Such an 
inspection is required every 12 months. 

The full text of the rules are available with us and the 
above is an extract to indicate the nature and coverage of 
the legislation in force ~eaardina the recovery and 
recycling of refrigerants. 
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PROVISIONS IN SUISS ORDINANCE ON ENVIRONnENTALLY 
HAZARDOUS SUBSTANCES 

DISPOSAL OF EQUIPnENT CONTAINING CFCs 

1. The regulation interalia contains special provisions for 
disposal, which means e.g. that refrigerants must be 
removed from discarded refrigerators and properly disposed 
of. On January 1st 1992, a concept for the elimination of 
used refrigerators and deep freezers, elaborated by the 
concer~ad industry, has become operational nationwide. 
According to this scheme, the consumer will give his old 
refrigerator back to the supplier, against a unit fee. 
The supplier will-then pass on the refrigerator to a 
specialised elimination unit, that recovers the CFC from 
the refrigeration rircuit and the insulating material. 

Source : Ordinance of 9 June, 1986 relating to 
Environmentaly Mazardous Substances (Ordinacce on 
Substances; Rs 814.013). 




