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SYNOPSIS

This report presents the background analyseis that is
intended to facilitate the UNIDO Secretariat to advise the
Governments of Egypt, Kenya and Nigeria to enable them to
launch an efficient system of collection/recovery and
recycling of refrigerant gases and to develop regional
guidelinees for Africa as a whole.

The report is presented in four volumes, as described
below :

VOLUNE 1 : EGYPT COUNTRY STUDY

VOLUME II : KENYA COUNTRY STUDY

VOLUME III : NIGERIA COUNTRY STUDY

VOLUME IV : REGIONAL GUIDELINES & DATA BANK

Volumes I, 1 & I11 are structured similarly as under :

- The first part deals with a national economic audit
on the pattern of import, demand and utlilisation of
CFCs in each of the countries based on an extensive
primary survey. The audits, In turn, provide an
assegsment of the potential quantity of CFCs that can
be recovered from various subsectors over the period
allowed for complying with the Montreal Protocol.

- The second part looks at various feasible technical
options and an analysis of the techno-economic
viability of setting up nation-wvide systems for
recovery and recycling along with calculations of the
net national economic benefits for each country for
implementing such systems.

- The next part looks at the framework required for
implementation, taking into account the technical,
economic, socio-political and legislative
environments in each of the countries.

Volume IV provides regional guidelines fo- Africa as a
whole and the structure for a regional policy making
oriented data bank. This volume reviews the analysis of
the three countries on a comparative basis to evolve a
generalised set of guldelines that could be used for
implementing collection/recovery and recycling programmes
throughout Africa to setrengthen environmental and
industrial policy and strategy in the region.

The findings of the study Indicate that given adequate
financial support from multilateral agencies and wvith
appropriate legislation and Iinstitutional strengthening
for implementation, viable programmes for collection/
recovery and recycling of refrigerant gases can be set up
in each of the project countries and policy guidelines
can be established for Africa as a whole.
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EXECUTIVE SUNMARY

BACKGROUND

Ozone depletion and its after effects on the life on earth
have become a matter of global concern. UWith the signing
of the Montreal Protocol, the international community has
come together for taking the necessary steps to stop the
damage to the stratospheric ozone layer. This study has
been commisasioned by UNIDO, as part of an ongoing project,
to cover the techno-economic assessment of the financial
viability of collection, recycling and/or safe diasposal of
refrigerant gases and related materials. The field survey
has bee. carried out in Egypt, Kenya & Nigeria, the
project area countries to serve as a basis for
recommending policy guidelines for Africa as a wvhole.

CFC AUDIT & DEMAND FORECAST

A comprehensive survey wvas carried out in the three
project countries, covering in detajl the airconditioning
and refrigeration asector, for assessment of the present
levels of consuaption of CFCse in various sub-sectors.

The survey 'nvolved contacting manufacturers, importers of
CFCe, service agencies, commercial installations as well
ag professionai bodies, &ssociations and government
agencies sauch as Egyptian Environment Affaire Agency
(EEAA) in Egypt. National Environment Sectt.(NES) in Kenya
& Federal Environment Protection Agency (FEPA) in Nigeria.

The total consumption of CFC-11 & CIUC-12 in 1991 in Egypt,
Kenya & Nigeria is showun below in Table I.

TABLE - I
CFC UTILISATION BY SUB-SECTOR IN 1791
(nT)
| EGYPT ) KENYA I NIGERIA

| Rtadedadedabohabbadededey e ainiadedadedadd | Eatatatedadadatdadnte
JCPC-11|CFC-12|CFC-11|CFC-12|CFC-11|CFC-12
"""""""""""" |======j==c=c-| === || = |
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Table-1 (Contd..)
(NT)

| EGYPT | KENYA | NIGERIA

Jmmmmm e e f=m=mmmm oo fmommmmmmmee
ICFC-11]CFC-12|CFC-11|CFC-12|CFC-11]CFC-12

- - ———— - ——-— I -———— ' - ———— l - ———— ' - - — l —-————— I _—— -

- Domestic & | 31 | - | - i - i 4.7 |} 7.3
commercial | l i } | I
aircondi- | | I I i |
tioning i [ | | ] |

- Mob* e | - | 89 | - } 6.5 | - | 382.7
aircondi- | | | l } |
tioning I i H ) | i

Sub-Total ] 345 | 435 | 16.51] 78.9] 71.7 | 471.3

2. Aerosols I 90 | 360 | 5 |} 4 | - ] 150

3. Plastic Foamsj 640 | 50 |} - - | 280 | -

Total | 1075 | 845 | 21.5} 82.9| 351.7}) 621.3
| 1920 } 104.4 I 973

o ——— — ———— ———— ——— A — —— — i —— T —————— — - —— ———————— —— -

There is no significant consumption of CFCs in the solvent
sector as CFC-113 has been -~ubstituted by Carbon
Tetrachloride and Methyl Chloroform which are alaso
controlled substances as per the amended MHontreal

Protocol.

The ma jor proportion of CFC consumption in all countries
has been in the air conditioning & refrigeration sector

(41%, 921% and 56% in Egypt, Kenya % Nigeria
respectively) due to the partial or complete switchover to
acbatitutes in the other sectors. The per capita

consunption of CFCs in Egypt, Kenya and Nigeria was 33.7
ame, 4.15 gme and 8.5 gms respectively in 1991.

The demand forecast for CFCe in the various sub-sectore of
refrigeration and airconditioning, based on industrial
growth rates, is summarised below in Table II, for the
benchmark years of the lontreal Protocol.

TABLE ~ I1I

PRESENT & PROJECTED DEMAND FOR CFCs IN THE PROJECT COUNTRIES

: 1991 199 ¢ 2005 ' 2007 2010
COUNTRY : : : : !
1CFC-143CFC-121CFC-$1:CFC-121CFC-141CFC-12:CFC~ 111 CFC- 12 CFC-11:CFC-12
i~ Nev 11055 49701179 1 43.1% 0.0¢ 0.0 0.0:! 0.0 0.0: 0.0
EGYPT - Recharging: 20 13480 ! 25.0 i411.6 | 19.0 1276.7 ! 17.9 i229.8 | 16.3 !156.0
i- Totlal 11073 1845 1204.0 1454.7 | 19.0 1276.7 ; 17.9 1Z29.8 | 16.3 i1%6.0

(if)
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Table-11 (Coatd.)

: 9t 199 2005 i 2007 {210
COUNTRY : : : : :

{CFC-141CFC-120CFC-111CFC- 121 CFC- 11 CFC-12:CFC-113 CFC- 121 CFC-11:CFC- 12
i~ New P24S5I395 0 670 481 00! 00! 0.0 0.0 0.0: 0.0
KENYA i- Recharging: 0 :43.4: 0.0:49.9: 00:37.0: 0.0:29.7: 0.0 183
i- Total 215 8.9 675470 003700 0.0 .7 0.0: 8.3
= New 1347 20 1R2:450 00: 00: 0.0: 0.0: 0.0: 0.0
NIGERIA - Recharging: 4.7:405.3 : 4.2 :318.2 ¢ 0.0 i104.2: 0.0 : 50.3: 0.0 ¢ 11.7
- Total ¢ B1.7:621.3 1 47.4 30,7 1 0.0 11421 0.0 1 50.3: 0.0: 11.7

After 1997 the CFC demand will only be for servicing of
the existing population of CFC based 2quipmerit, as nev
equipment production will be based on substitutes rather
than CFCs.. Inspite of the phasing out of equipment based
on CFCs, the CFC requirement is still above the Montreal
Protocol limits in the years 2005/2007.

As all the three countries are signatories to the Montreal
Protocol, the above demand projections, when viewed in the
context of compliance with the Protocol requirements,
showvs that these countries have no alternative but to
plan, organise and implement programmes which will bring
down the recharging requirements for CFC based products.
This can only be achieved by putting in place, an
effective national system for collection/recovery and
recycling, as well as substitution of CFCs.

EQUIPMENT FOR RECOVERY AND RECYCLING OF CFCs

Several manufacturers/users of these equipment wvere
contacted and met by the project team experts, to
understand the features and operations of the same.
Based on this, a comparative evaluation of the technical
features of varinus representative models of recovery and
recycling equipment was carried out.

In view of the fact that the volumes of CFCsa handled by
typical individual enterprises in the project countries
are very small as compared to those in developed
countries, the low capacity portable models of the
recovery and recycling equipment would be most appropriate
for adoption in Egypt, Kenya and Nigeria.

The indicative price of a portable recovery equipment
(capacity upto 0.5 lb per minute) is US $ 1000, while that
of a recycling equipment (capacity upto 25 Kg per hour) is
US? 1400 only.

(iil)
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TECHNICAL OPTIONS FOR COLLECTION/RECOVERY AND RECYCLING OF
CECs

The various technical options for collection/recovery and

recycling of CECs from the refrigeration and
airconditioning equipment were evolved taking intc
consideration the present practices for repair a:tc

maintenance of equipment in the four sub-sectors, vi.
duomestic refrigerators and deep freezers, commercial and
industrial refrigeration, domestic and commercial
airconditioning, and mobile airconditioning.

Based on the findings of the field survey and evaluation
of the equipment available for <collection/recovery and
recycling of CFCs, the technical options found relevant in

the specific context of the three countries are as
follows :
1. Uidespread use of olastic bags for collection of CFC-

12 during servicing of domestic refrigerators and
deep freezers

2. Recovery equipment to be installed at the workshops
of manufacturers/assemblers as wvell as large
servicing agencies

3. Recycling of the collected/recovered CFCs would be

ideally done by dealersgs/distributors/importers of
CFCs, who already have a network for supply to the
end users

The priorities for recovery and recycling of CFCs in the
three countries are as follows basgsed on the CFC
consumption pattern and J.ssessment of recoverable
quantities for each sub-sector.

Country Sub-Sector

Egypt -~ Domestic refrigeration & deep freezers
- Mobile airconditioning

Kenya ~ Domestic refrigerators & deep freezers
- Commercial & Industrial refrigeration

Nigeria - Mobjile airconditioning

- Domestic refrigerators & deep freezers

Considerations for Adoption of Recovery & Recycling
Equipment

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

However, the necessary technical skills and competence
exist to operate and maintain tha equipment, with
necessary training inputs being provided initially.

(iv)




Attainable Reduction in CFC Consumption

Recovery and recycling programmes in each country will
help to reduce the CFC consumption substantially. The
maximum reductions attainable, based on 1991 field survey
data, are given in Table II] below :

TABLE - III

MAXINUN ATTAINABLE REDUCTION IN CFC CONSUMPTION
BY RECOVERY & RECYCLING {1991 DATA)

- —— —— - - ——— —— = - - —— — - —— e — g — - E— - ———— ——

as ¥ of recharging as ¥ of total
demand demand for
airconditioning
& refrigeration
sector
Egypt 58 28
Kenya 56 26
Nigeria 36 27

— — ——— ————————— ——————————— —— —— ————— ——— - —————————— ——— - - —

The maximum attainable reduction in Nigeria is the lowest,
as a percentage of recharging demand, because in the
mobile airconditioning sub-sector, which accounts for the
largeast share of recharging demand in Nigeria, most of the
requirement is for leakage cases where the average
recoverable qQuantity 1is low, as a percentage of total
initial charge.

Recovery of CFCs from related materials (Insulation Foam)

The recovery of CFCs from insulation foam is logistically
and economically not feasible in the project countries.
Reported initial estimates from developed countries
suggest that the overall cost of CFCs recovered from
domestic refrigerators would be nearly twenty five times
the cost of virgin CFC.

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 high capital investment (over
US$ 40 million) and hence can be justified only if the
quantity of CFCs to be destroyed Is of the order of 15,000
MT per annum. Even then the cost of destruction is about
US$ 3000-3500 per NT of CFC making 1t cconomically

unviable.

ECONOMIC VIABILITY

The economic viability of the identified technical options

(v)




. ———— —— — ——————— ——— - ———— — ——————— ————_——— - ——— T — ——————————————

Max.

feasible (avera-|
ge for 1993- }

2010)

per venture |

Hax.

ventures possi-

ble

R - - —— - ———— —————— - ——————— - ————— ————— ———— — - —— —— —— ——— - -

|
|
|
|
|
Min oconomicaqtyl 261 Kg 11799 Kgi 180 Kg
|
|
|
|
|

)
number of | 218

|

|

for recovery and recycling was donaz at

a Venture (individual enterprise) level
b) National level

Viability Analyesis at Venture leval

The first step in venture level viability analysis was to
establish the dimensions of the venture in terms of
equipment required, based on which the project investment
and means of financing were determined taking the current
prevailing norme in each country. The number of ventures
of each type for the three project countries wvere arrived
at as follows :

TABLE - 1V

MAXINUM NUMBER OF RECOVERY & RECYCLING VENTURES IN THE
PROJECT COUNTRIES

|
1266 Kg

90 19

|

234 1 50
|
|

Note : * Includes additional quantity collected
through plastic bags which is proceegsed with
the help of portable recolvery equipment
installed at all the recycling ventures.

@ Taken as 25% higher than the break-even
volume

Based on the above and taking into account the findings of
the industrial field surveys carried out, the practical
number of ventures for each country were determined. The
viability analysis of ventures for the three countries is
sunmmarised in the Table V below

(vi)

| EGYPT } KENYA ] NIGERIA

| === === m e | === m e e | ~===mmmmmmmmom

|Recovery| Kecy- |Recovery| Recy- |Recovery| Recy-

lonly | cling jonly cling |only | cling
"""""" | === | g e e g -
annval qty | 57 MT 211 MT| 16 HNT 24 NT| 60 MT| 81 NT|

256 Kgji1633 Kgl




TABLE - V

SUMMARY OF VIABILITY ANALYSIS AT VENTURE LEVEL

cost

i EGYPT | KENYA | NIGERIA i
fmmmmmmm o mm e f=mmmmmmmmmmmeme e fommmmmmmmmme oo |
|Recovery| Recy- |[Recovery| Recy- |[Recovery| Recy- |
jonly | cling |only Il cling |Jonly | cling |
---------------- e Bt el B il Rttt bt Rttt |
No. of ventures | 100 | 12 } 40 | 5 | 150 } 10 |
proposed (based | } | | } | i
on industrial | i I | ) ] i
survey) | | | | | | |
| | | | | } |
Pro ject cost | 1352 3224 | 1366 | 3247, | 1352 | 3223 |
per venture(US$)| | | | | | |
| | | | | | I
Cost per kg | 0.92} 4.10} 1.04 | 5.80 | 0.92] 4.47 |
of CFC processed| | } | | | |
(us s) | | i | | i |
| } | | | | |
Break even | 209 I 1439 | 145 }] 1013 | 205 | 1306 |
quantity,kg I ! | | | | i
| | | | | I i
Internal rate | | | I | | |
of return (IRR) | ] | | | | |
i | | | | | I
- on project I 23.5% | 78.9%) 27.9% } 75.6% | 47 .2%1 97.7%1
| | i | [ [ }

The break-even quantity for recovery and recycling
ventures in Kenya are the lowest as compared to Egypt and
Nigeria, as the existing selling prices of CFCs in Kenya
are the highest.

The .somotion of these ventures will help each of the
coun les to ccmply with the Montreal Protocol. While
this would be almost total Iin Nigeria, in Egypt and Kenya
the recovery and recycling programme would have to be
aupplemented by CFT banks or perhaps use of a drop in
substitute fcor recharging in the years after 2007.

At the enterprise level, the ventures for collection (by
plastic bages), recovery (by portable equipment) and
recycling will need to be supported with measures such as
exemption of import duty and provision of capital subsidy
cn equlpment, increase In import duty on virgin CFCs,
&nd Government sponsored training and publicity compaign,
for these venture to become economically viable.

Net National Economic Benefit

The venture level analysis has been aggregated at the
national level for each country. The Net National

(vil)
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Economic Benefit has been worked out using the principles
of 8ocial cost benefit analysis. The annual costs and
benefits (at 1992 prices) have been assessed for the
period 1993 to 2010. A discounting factor of 2% has been
ugsed to determine the "net present value” of the net
national economic benefit for each country, as summarised
in Table VI below.

TABLE - VI

NET NATIONAL ECONOMIC BENEFIT

l EGYPT } KENYA J NIGERIA

_______________________ ' - - - — - ———— l - - - - —————— -
In locall( ) LE 19.6%9 Mnjf(-) KSH 13.52 Hnl( ) N17.44 Mn

currency| |
In US $ |(-) USS$ 5.95 Mn|(-) USSs 0.48 Mn l(‘) US $ 0.97 Mn

- — - - ——— - ———————— - - —— - - —— - —— - — - ———

The net value for Egypt is particularly high owing to the
subsidy on plastic bags which is the major medium for
collection rf CFCs from the largest sub-sector i.e.
domestic refrigerators.

This further confirms the fact that recovery and recycling
programmes in these countries have to be viewed as a
requirement needing financial support from international
agencies.

FRAMEUORK FOR IMPLEMENTATION

At present none of these project countries have an
appropriate legislative and institutional framework, with
respect to wusage, recovery and recycling of CFCa.

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

The public awareness and consumer pull is limited and at
the present level cannot be counted on to drive a recovery
and recycling progranme. Further, the existing
inatitutions are not geared up in terms of organisation or
training for coordinating the total programme.

Ue recommend the following framevork for implementing the
recovery and recycling programme :

1. Command and control measures
These measures are in terms of enactment of
legislation on practices in the following areas which
would be applicable in all the countries.

- Sale of CFC and maintaining records of the same

(viii)




- Accredition/certification of users of CFC

- Obligation on the part of large installations
especially chillers and equipment manufacturers
to inatall recovery equipment

- Obligation of service agencies to recover CFCs

- Obligation on sellers of CFCs to buy back
recovered CFCs

- Obligation on service agencies to return a
certain proportion of recovered CFCs to be able
to nurchase virgin CFCs

2. Financial Support lMeasures
These are -

- Making imported equipment and spares for the
recovery and recycling ventures duty exempt

- Providing grants/subsidies to entrepreneurs for
setting up ventures. The minimum subsidy to
make the ventures viable is 20%. However higher
subsidy of upto 50% can be considered by each
country depending on the prioriiy to be accorded
for implementation.

- Increasing the price of virgin CFC by imposing
higher duties so as to raise the price of
‘recovered’ CFC

- Free supply of plastic bags to accredited
service agencies

- Meeting expenses for training and promotion

- Meeting the costs of setting up a CFC bank wvhen
required

It is recommended that these costs should be met out
of a special fund created with the help of foreign

aid.
3. Institutional Strengthening

Ue have recommended that in each of the project
countries the existing agency dealing vith
environmental issues like EEAA in Egypt, NES in Kenya
and FEPA in Nigeria, create a separate department to
deal exclusively with the tollowing in con junction
with manufacturers associations and other bodies.

- Evolving codes of practice

- Providing technical inputs through training

- Certification/accreditation of service agencies

- Assisting in start-up of ventures

- Collection and compilation of data on CFC supply
and use

- Running demonstration centres for recovery and

recycling equipment

(ix)




- Setiing up of CFC banks (e.g. Xenya & Egypt)

- Organising public avareness programs

- Intervention in pricing of “recovered’ CFC

- Overall coordination & monitoring with industry
and multilateral agencies

Uhile the measures suggested by and large are common
for these countrieas, the differences in the
environment and industrial situation in each of the
countries, calls for some variations in approach.

Uhile in Egypt legislation would be effective in many
areaas, iIn Nigeria it would be financial incentives
that would evoke the stronger response.

The actual mix of measures and their timing in each
of the countries would finally depend on the level of
response and the speed at wvhich the respective
governments wish to implement the programme.

VII COMPARISON OF COUNTRY CASE STUDIES & FORMULATION OF
REGIONAL GUIDELINES

The comparison of recovery and recycling programmes in the
three project countries is summarised in Table-VI]I below.

TABLE - VII

CFC RECOVERY AND RECYCLING - A COMPARATIVE ANALYSIS

- —— ———— ——— = — - —— - - ——— - ————— - ——

CFC congsumption
by sub-sgsector
cumulative for
1993-2010 (MT)

Consumption (MT)

] | i
i | }
| | |
| | |
| | |

- Domestic | 5876.2 I 278.2 } 923
Fridges i } }

- Commercial & | 309 I 490.8 § 79
Induatrial | | |
Refrigeration | | |

- Commercial Air| 412 [ - | 90
Conditioning | [ |

- HMobile Air- | 1102 | 60.7 | 2826.2
Conditioners | | I

| | |

Total cumulative | 7699.2 | 829.7 | 3918.2
| | |
| | |

(x)




Table-VII (Contd..)
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Cumulative total |

recharging |

requirement from |

1993 to 2010 (MT)|

|

- a8 a % of totall|
consump*ion

Max. CFC Recove-
rable by sub-
sector from

1993 to 2010 {NT)

l
|
H
1
I
I
|
- Domestic |
Fridges ) i

- Commercial & |
Industrial ]
Refrigeration |

|

- Commercial Air|
Conditioning |

[

|

|

|

}

|

- HMobile Air-
Conditioners

Total

Practically

recoverable quan-|
tity (including |
collection using |
plastic bags)from|
1993 to 2010 (NT)|

- a8 a ¥ of total
consumption

- as a % of
recharging
requirement

|

|

|

[

|

}

|
Type of service |
set up in each |
sub-sector !
|

|

|

|

[

|

- Domestic
Fridges

6131

79.6%

566

a2y

1764

22.9%

28.8%

Small repair

agencies

(xi)

26

404.5

253

Manufactur-
ers’ servi-
ce deptt.
plus small
agencies

85.2%

422.1

23.4

17.1

1005.7

1468.3

817

20.8%

24.4%

Manufactur-
ers’ service
deptt. plus
small agen-
cles




Table-VII (Contd..)

Manufacture-| Manufactur-| Manufactur-

- Commercial &

|
|
Industrial | rs service | ers’ servi-| ers’ service
refrigerators | network | ce deptt. | deptt.
| | |
- Mobile Air- | Garages of |[Big Garages/| Garages of
conditioners | various ] agencies } various
| sizes { | sizes
| l i
Total Project i 173,888 i 70,360 | 235,030
Investment(inUSS$)| | |
I | I
Average annual | 215,606 i 35,159 | 100,889
value of CFC | | |
saved (in USS) | } |

Further, the evaluation of the country case studies brings
out the following :

a) The present industrial infrastructure is poor and
manufacture of CFC based equipment is dependent on
import of components as well as CFCs. Hence the
substitution vith non~-CFC based eQquipment in

manufaucture of new equipment would take place in
line with the developed countries.

b) However, economic pressures would motivate extended
use of existing CFC based equipment, resulting 1in
continued requirement of CFCs for recharging.

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

- Use of plastic bags for collection of CFCa from

domestic refrigerators
- Recovery equipment for recovering CFCs from car

airconditioners and commercial refrigeration

systens
d) In all cases, recycling would be ideally wundertaken
by the CFC suppliers as they have the necessary
infrastructure for collection, storage and

distribution.

e) All countries would have to import the recovery and
recycling equipment, hence the project coat for
ventures is similar.

£) Ue have found that recovery and recycling ventures
can be made viable by giving adequate financial
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VIII

support and instituting an appropriate pricing
mechanism for collected/recovered and recycled CFCs.

g) In all countries, the present organisation under
respective environmental agencies requires to be
strengthened for implementing and monitoring of the
CFC recovery and recycling programmes.

h) Existing legislative framework in each of the
countries is inadequate with respect to CEC
utilisation. This calls for necessary legislation to
be enacted to cover the following :

- Sale & purchase of CFCs

- Formulation and implementation of codes of
practice in manufacturing as well as servicing

- Collection/recovery of CFCs by service agencies
and purchase of the same for recycling and sale
by the selling agencies

i) Need for emphasis on increacing public awareness to
make the collection/recovery and recycling programmes
successful .

REGIONAL GUIDELINES FOR AFRICA AS A UHOLE :

Based on the above comparative assessment of country case
studies, the regional guidelines for Africa as a whole
have been formulated, as do®iailed in Volume IV of this

report.
Some of the significant guidelines are :

1) As African countries do not manufacture CFCa, the
only technical option to reduce CFC consumption/
emissions 1is through implementation of viable CFC
collection/recovery and recycling programmes.

2) Each country would require to have an organisation
identified or created to implement the collection/
recovery and recycling programmes. This can be
achieved by Institutional strengthening of any

existing agency involved in environmental issues.

3) Financial support by the concerned Government for
making the recovery and recycling activity viable at
venture level would be required.

The national Governments would in tu'n need support
for funding this programme from external sources,
i.e. multilateral fund created by the international

community.
4) The number of recovery and recycling ventures and

formulation of an overall National System will
require a detailed audit of CFC consumption and a
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study of wmanufacturing and servicing practices in
each courtry.

5) The audit data would need to be analysead for
prioritisation of sub-sectors for implementing the
recovery and recycling programme. This would be

based on the assessment of the quaantities of CFC
handled and geographical dispersion of users as well
as servicing agencies.

6) A national data bagse would need to be created for
each country which would comprise of data on
enterprises, sub-sectors and sectors of industry
using CFCs.

REGIONAL DATA BANK

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

Level 1 : Enterprise level - which would have data on the
activity of individual
enterprises and the
particulars of CEC
consumption and utilisation.

Level 2 : Sub-sector level - containing aggregation of
enterprise level data and

sub-gector specific data.

Level 3 : Sector level - containing an aggregation of
sub-sectcc level data plus

sector specific data

Level 4 : National level - in which the data will be
aggregation of sector level
data as well as country

specific data.

From the experience of the project country studies it may
be said that the one time audit of CFC supply and use in
different African countries integrated into the Regional
Data Bank can provide sufficient data at the enterprise,
sub-sector and sectoral levels fot agsistance in
formulating required policy measures.

CONCLUSIONS

The findings of the study irdicate that given adequate
financial support from multilateral agencies and with
appropriate legislation and institutional strengthening

for implementation, it is technically, economically and
organisationally feasible to have viable programmes for
recovery and recycling of refrigerant gases in Africa.
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CHAPTER - 1

INTRODUCTION

BACKGROUND

There is overwhelming scientific evidence to indicate that
damage to the ozone layer |is being caused by
cnlorofluorocarbons (CFCs) which are used in refrigeration
and airconditioning equipment, aerosols, plastic foams and
cleaning solvents.

Ozone depletion can lead to increased high energy ultra
violet radiatione on earth which can result in ma jor

problems such as increasing human skin cancer, disrupting
the aquatic food chain and adversely affecting food-crops
production. In addition, CFCs are generaily held to be

responsible for some one fifth of global warming.

In response to worldwide concerns on depletion of tne
ozone layer, CFC control measures were agreed upon at
Montreal in 1987 in an international agreement now
commonly referred to as "Montreal Protocol”™. The Protocol
came into force in 1989 and was further strengthened in

London in 1990.

The "Opnrn  ended working group of the parties to the
Montreal Protocol' recommended that ‘Country specific
studies' be carried out in developing countries in order

to understand their specific needs and to egtimate the
cost of assistance required to comply with the Montreal

Protocol.

As a contribution to these efforts UNIDO has embarked upon
a project - US/RAF/90/173 with the following 9 sub-
programmes with specific reference to countries in Africa.
1. Industrial Country Studies

2. Industrial Sub-sector Background Analyses

3. Techno-economic Appraisal

q. Identification of Industrial Enterprises producing/
aggsembling CFC-based Products

5. Deployment of Methodology to Appraise Techno-aconomic
Viability and Costs of Substituting Technology

6. Test Methodology to determine cost of replacement

7. Revige Methodology and Computer Software




8. Determine the Cost of Substituting Techaologies
9. Funding the Technology Substitution

The firs* two sub-programmes have been completed and they
have brought out that th: greatest impact on reduction in
CFC consumption in African countries can be made through
adoption of efficient recovery and recyciing systems of
the coolant gases - CFC 11 and CFC 12 wused in the
refrigeration and airconditioning sector.

STUDY OBJECTIVES

The present project has been assigned to Mantec
Consultants Pvt Ltd, India vide UNIDO letter dated 28th
October, 1991. This forms the sub-programme no. 3 of the
above project US/RAF/90/173 and is aimed at "Techne-
economic Assessment of the Financial Viability of the
collection and s=afe disposal of refrigerant gases and
related materials”. The aims of this assignment are.

- to carry out the background analysis required to
allow the UNIDO Secretariat to provide the

Governments of three (3) representative African
countries : Egypt, Kenya and Nigeria, with policy
advice to enable them to enact an efficient system of
collection, recycling and/for safe disposal of

refrigerant gases and allied materials;

- to provide the basis for the development of a
generalised set of technical, economic, political and
legislative guidelines valid for Africa as a whole
and to strengthen environmental and industrial policy
and strategy in the region.

This project takes off from this stage and concentrates on

3 countries - Egypt, Kenya and Nigeria to serve as a basis
for development of a generalised set of guidelines for
Africa as a whole. These three countries are signatories

to the Montreal Protocol, and fall in the category of
"Developing Countries” as defined in the Montreal Protocol
as their per capita CFC consumption is far less than 300

gms. per annum.

STRUCTURE OF THE REPORT

The project report covering the studies related to Egypt,
Kenya and Nigeria, is prepared in four volumes, as under:

Volume I - Egypt Country Study

Volume II - Kenya Country Study

Volume [III - Nigeria Country Study

Volume [V - Regional Guidelines & Data Bank




Each of the volumes I, II and III are structured in such a
wvay that it becomes a stand alone comprehensive report of
that country, but yet carries with it the overall
Executive Summary and Conclusions, which cover all three
country studies. This arrangement permits each country to
have its own report but also permits the policy makers of
the country to have an overview of the variations from one
country to another.

Volume IV carries the regional aspects and provides a set
of guidelines and inputs for a policy-making oriented data
bank to assist international agenc.es in formulating a
regional policy for recovery, recyvcling and disposal of
CFCs used in the refrigeration and airconditioning

equipment.

APPROACH TO THE STUDY

The overall approach adopted is outlined below

Step 1| : Comprehensive CFC Audit, to ascertain

- Total supply of CECs

- CFC consumption pattern (by sub-sector)

- Unit CFC consumption norm (by equipment)

- Estimation of New and Recharging demand (by sub-
gector)

- Physical distribution of suppliers/users

Stap I1I : Demand Foracasting for airconditioning and
refrigeration sector (upto year 2010)

- By equipment type and by sub-sector

- New and Recharging demand for CFCs

- Asgsessment of technically feasible quantities for
recovery and recycling (by type of equipment)

- Practically Recoverable quantities

- Implications on compliance with Montreal Protocol

Steap III : Technical options for Recovery, Recycling and
Safe Disposal

- Schemes for recovery & recycling in various sub-
sectors

- Equipment selection

- Logistics and other aspects of technical feasibility

- Identification of types of ventures & framework for
national system for recovery & recycling

Step IV : Economic Viability Analysis

- At venture as well as national level
- Sengitivity Analysis




Step V : Framework for Implementation

- Present Scenario
- Proposed measures such as Legislative, Financial
support, Market measures, Institutional framework

The basic collection of data has been based on a
comprehensgive field survey of industrial enterprises,
professional bodies and associations, as wvell as
government organisations etc. Suitable questionnaires/
creck lists were wused for obtaining the decessary
information from various sources. Discussions were also
held with relevant international organisations including
UNEP, Uorld Bank, etc.

Considerable effort was put in towards collection of
secondary data from various sources. A list of various
reports/documents 3specially collected and studied is
enclosed at Appendix 1.1.

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

Based on the field survey, secondary data collection and
useful discuss.ons with key officials and expertgs, this
report analyses and presents the findings and
recommendationg in line with the objectives.

A brief resume of the coverage in Nigeria is given below
a) Useful discussions were held with Ms Mathey-Boo,

UNIDO Country Director; Mr Adegboyega Ajani,
Programme Officer; Mr Nwabunka G.C, Mr Fela Deh and

Mr Ram T Batra of UNDP; Dr Evans A.Aina,
Director/Chief Executive, lMs Anne Ena-Ita, MNr Maiwada
M. Omar and Prof O0.0sibanjo of the Federal

Environmental Protection Agency as well as with the
local industrialists and consultants.

The role and significance of FEPA is given below

Fedaral Environmental Protection Agency (FEPA)

FEPA was established by a decree of the Federal
Military Government on 30th December, 1988 and is
currently directly under the control of the
President.

FEPA has been given the specific mandate to eastablish
national environmental standards and regulations for

water quality, effluent limitation, air quality,
atmospheric protection, ozone protection, noise
control and control of hazardous gubstances & removal
methods.




Uith respect to ozone protection FEPA has been
specifically charged with the following
responsibilities :

- to study data and recognise developments in the
other countries regarding the cumulative effect
of all substances, practices, processes and
activities which may affect the stratosphere,
especially ozone in the stratosphere.

- to make recommendations and programmes for the
control of any substance, practice, process or
activity which may reasonably be anticipated tc
affect the stratosphere especially ozone in the
gstratosphere, when such affect may reasonably be
anticipated to endanger public health or
welfare.

FEPA enjoys wide-ranging enforcement powers to ensure
compliance with environmental standards and regulations.
These powers include powers to inspect, search, carry out
tests, seize and also arrest.

b) A list of various organisations and persons contacted
during the field survey in Nigeric is enclosed at
Appendix - 1.2.

STRUCTURE OF THE VOLUME IIT - NIGERIA COUNTRY STUDY

This volume is get out as follows

An executive zummary i3 provided in the beginning giving
an overview of the findings and conclusions of the overall
study.

Chapter 2 provides description of the present supply and
utilisation; future demand projections; and recoverable
quantities of CFCs, wupto the year 2010, which is the
terminal year for complete phasing out of CFCs as per the
Montreal Protocol. It also provides an overview of the
physical distribution of the suppliers and users of CFCs
in Nigeria.

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

Chapter 4 describes the technical options relavant for
each of the project countries; and the feasible sgtructure
of the national level programme for recovery and recycling
of CFCs.




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

Chapter é deals with evolving a framework for
implementation of a national recovery and recycling
programme in Nigeria.

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

CFC AUDIT AND DEMAND FORECAST

INTRODUCTION

A detailed national CFC audit was carried out. Maps of
Africa and Nigeria are enclosed at Appendix 2.1 (A)and (B)
for ready reference, showing the relative locations of the

country and also the important cities/towns in the
country. As no one in the country is manufacturing CFCs,
and there are no significant exports of CFCs or CFC based
products, the consumption is approximately equal to the

import of CFCs.

The consumption, has therefore been worked out on the
basis of import of CFCs (supply side approach) as wvell
" as utilisation/demand of CFCs in each sector, which
in turn are estimated by building wup sub-sectoral
demand profiles (demand side approach). The import
and utilisation of CFCs are estimated through a
comprehensive survey carried out by the project teams.

The survey covers the following

- Primary sources such as

* importers/distributors of CFCs
* end users viz manufacturers/assemblers/
importers/servicing agencies/installations of

CFC baged equipment/products

* industry experts, associations and government
bodies

- Secondary data sources including government bodies
and associations

The CFC Audit has been done for the ‘Airconditioning and
Refrigeration’' Sector, which |is the largest and most
important consumer of CFCs in Nigeria and hence was
identified by UNIDO for a CFC audit.

The findings of the survey are presented in the sub-
sections which follow

SUPPLY OF CFCs

Sources of Supply and Infrastructure

The entire requirement of refrigerants is met through




imports. The main exporting companies and their relative
shares in 1991 were as follows :

- ICI, UK : 55%
- Kali Chemie, Iberia, Spain : 24%
- Ausimont : 10%
- Montedison, Italy : 5%
- Galco, Belgium } : 6%
- Allied Signal, USA ) -—=—-

100%

ICI and Hoechst have subsidiary companies viz Chemicals &
Allied Products Ltd (CAPL) and Hoechst Nigeria Ltd., while
other exporters are operating turough private dealers or
agents. Only CAPL and Hoechst Nigeria have re-filling and
bottling facilities. However, Hoechst Nigeria has
discontinued its operations in 1991, as the parent company
is getting out of CFC manufacturing activity worldwide.

Past and Present Trend and Future Scenario

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

TABLE - 2.1

IMPORTS OF REFRIGERANTS IN TO NIGERIA (NnT)

TYPE OF CFC 1985 1990 1991
CFC-11 700 400 350
CFC-12 600 600 799
HCFC-22 300 400 450
CFC-502 10 30 20
CFC-12/11 Mixture 950 Neg Neg
CFC-12/114 Mixture 70 Neg Neg

Total 2630 1430 1520

Source : 1. Food & Drug Administration of Nigeria
2. Importers of Refrigerants in Nigeria

Notes : 1. Imports of CFCs were not separately classified
as per Annual Trade Statistics of the Federal
Government, hence no secondary data wvasg

available.

It can be observed from Table - 2.15 that consumption of
CFC-11, CFC-11/12 mix and CFC-12/114 mix has declined
sharply. These refrigerants are used in foam (CFC-11) and
aerosol (CFC-11/i2; CFC-12/114) applications where large
8cale substitution has taken place by methylene chloride
and LPG respectively.
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The implementation of Montreal Protocol and phasing out of
CFCs in dwmvelopsd countries, =specially major exporting
countries in  Furope, has had its impact on  supply of
refrigerants, with Hoechst having alteady closed its
operations in Nigeria. On the othsr hand, overseas
manufacturetr s who have a long term stake 1n refrigerant
manufacturing, such as ICI and Kali Chemiw=, have already
started making their trading partners in the country awvare
about new substitutes which have been developed by them.
O:: the whole, no shortages are= being felt as yet in supply
of refrigerants.

Prives
The current prices (CIF as well as retail) of refrigerants
aluong with the custom duty applicable have been indicated

as per Table - 2.2 below.

TABLE - 2.2

CURRENT (12721) PRICES OF REFRIGERANTS

REFRIGERANT (CIFY CUSTOMS DUTY RETAIL PRICE
{US3/ ] (EQUIV.US 3
Ke) PER KG)
CFC-1:% 1.8 1.¢ L5 1.8-2.2
CFC-1i2 1.3-2.4 1S 3.20-5.0
HCFrC-22 2.2 13.¢ 15 3.5-3.%
CFC-502 N.A. LS N.A.
. Ranlgn dep=mling o packing and sourae
N.A. Not Available
Source Importers,Dealers

Discussions with importers revealed that there has  only
been a slight inciease in CIF prices (in dollar terms)
during the last 2-2 years.

OVERVIEU OF THE UZER INDUSTRY

Airconditioning and Refrigeration

aj Domestic Refrigecators and Deep Freezers

There are presently 12 manufacturing/assembly units
in the country with a total imstalled apacity of
600,000 numbers per annum. The largwst manufacturers
are : Thermouool Engineering Co. Plc and Drbo
Industries Ltd with installed capacities of 250,200
numbers and 25,000 numbers per  annum respectively.
Only these two units have the capability for




manufacturing components. The other units are small
assembly operations with capacities ranging from 5000
to 40,000 numbers per annum. All the companies are
in the private sector and many of them have foreign
collaborations with leading internaticnal firms such
as Zanussi, Whirlpool, Sanyo, etc. The current
production (1991) is approximately 84,000 numbers.
The current imports (excluding second-hand fridges)
are estimated to be approximately 15.000-20,000
numbers per annum. There has been a sharp decline in

production since 1983 due to fall in per capita
income and spending. The past trend in production &
imports is shown as per Table - 2.3.

TABLE - 2.3

PAST TREND IN PRODUCTION & IMPORTS OF
REFRIGERATORS & DEEP FREEZERS
('000 nos)

a. excluding second-hand fridges; imports of
second-hand fridges have taken place in the
last 4-5 years and are estimated to be in
the range of 15,000-25,000 nos per annum.

b. estimate

Source : 1. Federal Government Statistics (till '87)
2. Manufacturers (from 1988 onwards)

Domestic refrigerators & desp freezers are
manufactured in various sizes rarging from 140 to 440
litres capacity. Refrigerant used is CFC-12 and the
technical norm for compressor charge varies from 100
gms to 280 gms per unit depending on the capacity.
Taking into account mix of models used, the average
technical norm works out 170 gms/unit across all
models. Records of manufacturers/assemblers indicate
that actual consumption per unit is approximately 30%
higher than the technical norm, i.e. (20 gms/unit.
The difference ls accounted for by wastages in
handling and charging and high rejection levels of
compressors in the production line.

The servicing of old equipment is being done both by
manufacturers as well as small agencies. Howvever,
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bulk of the repair jobs (approximately 75%) are
handled by small agencies as they are near to the

customer and are more economical. The type of
service failures include compressor failure
(approximately 40%), leakage (approximately 303), and
Miscellaneous mechanical/electrical defects

(approximately 30%)

In case of both compressor failure and leakage cases
the per unit recharging quantities include a factor
for wastage in flushing, cleaning and leak detection.
Most of the smaller agencies (80-85%) wuse the
refrigerant (CFC-12) itself for flushing, cleaning
and leak detection. In case of manufacturers’
service centres the practice is to use nitrogen or
dry compressed air for this activity in bulk (70-75%)
of the cases. On the whole, the refrigerant is wused
for flushing, cleaning and leak detection in nearly
60% of the service jobs. The average refrigerant
charge for recharging works out to 300 gms per unit.

All the refrigerators and deep freezers use
polyurethane foam as insulation, for which CFC-11 is
used as the blowing agent. The average norm of
consumption per unit is 600 gms. However, taking
into account a wastage of nearly 205 in transport,
storage and handling the actual per wunit norm of
consumption is 720 gms.

Commercial & Industrial Refrigeration

i) Cold Stores : There is one large installer of
cold rooms viz Alumaco, and 8-10 small
installers. The refrigeration system is

imported in Semi-Knocked Down (SKD) condition
while the fabrication is done locally with
indigenously built panels. Sales of cold rooms
have been at a very low level since 1984 due to
sharp increase in cost of imported components
(because of the devaluation of the Naira). Most
of the cold room installations were undertaken
during the period 1973-82 and thus the average
life of <cold rooms presently in operation is
around 10-15 years. The total number of
installations added last year (1991) were about
12, mostly in the range of 6-36 TR (tonnage of

refrigeration).

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

installation contractors. The total number of
cold rooms till the end of 1991 have been
estimated to be in the range of 800 to 1000.
Approximately 803 of these cold rooms have a
refrigeration tonnage in the range of 6.5 to 36
while balance 20% are mostly in the range of 50
to 100 TR. Almost 100% of the cold rooms are
based on CFC-12. Some cold rooms also use CFC-
502 but these cold rooms are very few in number.
The average life expectancy of these equipment
is about 25 years.

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

Refrigerated Trucks/Vans : Alumaco is the only
ma jor installer of refrigeration & air-
conditioning systems in Vans/Buses/Trailers
accounting for nearly 80-85% of the total
installations made till date. The useful
service life extends upto 25 years.

The type of units imported by this installer,
and their relative proportions are indicated

in Table 2.4.

TABLE - 2.4

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

RANGE OF REFRIGERANT APPROXIMATE NO. CF
CAPACITY CHARGE (Kgs) INSTALLATIONS
(HP) (CFC~-12) === mmmmmmmm
1975-1990*~* 1991
1.5 3 ) 230 7
1.5 x 2 * 3 )
4 6 40 1
5 7 )
i0 7 ) 115 3
15 8 )
385% 11

- - ———— . D o —— . - - R D = e e - e - ——— - -

* One stand-by compressor of 1.5 HP with a 3
phase electrical motor
** Agsuming life to be nearly 15 yaars

Source : ALUMACO, NIGERIA
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Since the above assembler holds nearly 80-85% of
the share of all installations, the population
of all refrigerated/ airconditioned commercial
vehicles can be estimated to be in the range of
450 to 500 numbers (balance being directly
imported).

iii) Industrial Refrigeration

These are generally larger units (from 200 TR to
2000 TR) using reciprocating compressors and
mainly HCFC-22 refrigerant (CFC-502 is also used
but in very few cases). The number of
installations is very few (less than 50) and,
hence, the requirement of refrigerants is very
low.

The demand for new CFC-12 refrigerant for commercial
& industrial refrigeration is very low because very

few new units were installed in 1991. The average
per unit norm of consumption for various types of
cold rooms/refrigerated trucks as well as the
weighted average consumption norm for these equipment
has been shown in Appendix - 2.2 . The actual per
unit norm of consumption is higher by 20% compared to
the technical norm due wastages in handling.

Recharging requirement exists in case of folloving
categories of service failures

- Compressor failure
- leakage
- topping up

The recharging norm for compressor failure is almost
equivalent to that required for initial charging
gince this activity is being carried out only by
large, organised units who use nitrogen/dry
compressed air/electronic leak detectors for
flushing/cleaning and leak detection respectively.
Because of a slightly higher factor of wastage 25%. as
against 20% for initial charging the norm has been
taken to be 8.5 kgs per unit for refilling in these
cases as against 8.2 Kg per unit for initial
charging.

In case of leakage approximately 50% of the cases are
handled by smaller agencies who use the CFC for
flushing/cleaning and leak detection. Therefore, the
norm for refilling is 12.8 kg per unit which is wouch
higher than original charge.
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c)

CFC-11 1is used as a blowving agent for poclyurethane
foam insulation in cold rooms. The average per unit
norm of consumption is 540 kg which is about 20%
higher than the technical norm of 450 kg per unit.

Domestic and Commercial Airconditioning

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

The 1installation of centrifugal chillers (based on
CFC-11 and CFC-12) started almost 35 years back and
almost all the installations were done in the 1960s
and 1970s. About B80% of these installations are
CARRIER make. The type/model and number of
installations of CARRIER as well as the refrigerant
charge have been indicated in Table 2.5.

TABLE - 2.5

TYPE AND NUMBER OF CARRIER CENTRIFUGAL CHILLERS

TYPE/ REFRI- REFRIGE- CHARGE NO.OF

MODEL FERANT RATION OF REFRIGE- INSTALLA-
USED TONNAGE RANT TIONS(END

(TR) (Kgs) OF 1991)

19 DG 21 CFC-11 20 442.5 5

13 DG 31 CFC-11 310 590.0 10

19 EA 41 CFC-12 410 1248.0 7

19 EA 51 CFC-12 510 1664.0 3

Total 25

Source : Mandilas Enterprises

The above installations represent nearly 80% of
installations. Thus, total number of installations
vas estimated to be 30.

No installations of centrifugal chillers have been
made after 1980. Almost all contractors use a number
of reciprocating <chillers in place of one large
centrifugal <chiller since reciprocating compressors
are easier to maintain and failure of one
compressor does not affect the whole system.

The centrifugal installations have a regular six
monthly maintenance schedule. During each service
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d)

the refrigerant 1is pumped down and the system is
flushed with R-22 or Nitrogen. The 1lubrication
system, electrical and refrigeration system is
checked. Normally, there is a requirement of topping
up nearly 20% of the refrigerant charge during each
service. The representative of Carrier Corporation in
Nigeria, M/s Mandilas Enterprises, reported that till
date there have been no instances of cocapressor
failure or major leakage in any of the systems.

Mobile Airconditioning (Cars)

There are two passenger car assembly plants (Peugeot
& Volkswagen). At the same time, a significant
number of cars are imported. The total production
and imports of cars from 1981-91 has been indicated

in Table 2.6.

TABLE - 2.6

PRODUCTION & IMPORTS OF CARS (’000s)

Imports 102 89 15 6 18 30 18 28 20 20 22

Source : 1. Car Assembly Units (from 1988 onwards)
2. Federal Govt. Statistics (till 1987)

Both the production and imports of cars have declined
after 1985 due to fall in per capita income and

spending.

According to local car assembly units and
distributors of foreign cars, a very high proportion
of cars (nearly 85%) are sold fitted with air-
conditioners. This translated to nearly 34,000 cars
in 1991 (indigenous plus imported). The number of
cars domestically produced with air conditioners in
1991 was estimated at 15,000 nos. In addition to
original fitting, a significant number of cars are
also retrofitted with new air-conditioners each year,
approximately 10,000 nos in 1991. Thus, total number
of <car air-conditioners installations in 1991 wvas
estimated at 25,000 nos. The population of air-
conditioned cars has been estimated by us to be
nearly 7,28,000 at the end of 1991. The average
service life of car airconditioners in Nigeria |is
about 10 years.
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The requiremeunt of recharging arises in the following
types of service failures :

- topping wup
- leakage
- compressor failure

Most car owners do not get their cars topped up
unless the decline in cooling becomes noticeable.
However, in such cases, the amount of refilling
required is greater and the addition compensates for
not topping up regularly. Air-conditioning
technicians, consulted during the study, indicated
that due to vibrations car air-conditioners develop a
leak annually to the extent of approximately 10% of
the 1initial charge. Thus, even though the initial
topping-up may not be annual, for the purpose of our
calculations we have assumed a discharge of 10% per
vear of initial charge for each car.

Discussions with service mechanics indicated that
leakage cases form a very large proportion of service
failures. It is estimated that more than 50% of cars
have a 1leakage gproblem once in their 1life time
(usually after 4-5 years. On the basis of these
probability estimates, the proportion of cars with
leakage vis-a-vis total population works out to

nearly 15%. In almost all leakage cases, the
residual gas is very small, and the refrigerant
normally is used for «<leaning, flushing and testing
the system. Thus, on an average, the amount of

refrigerant used for refilling is normally higher
than the initial charge i.e n=arly 2 Kgs per car.

The cases of pre-mature compressor failure are few.

Compressors usually fail at the end of their
estimated life, taken as 10 years on the basis of
field survey. It was estimated that compressor

failure cases were around 1% of the total population
in 1991, approximately 7300 cases in 1991. The per
unit consumption of gas in these cages is equivalent
to that for leakage cases viz 2 Kgs per car.

The computation of new and recharging demand for
various subsgsectors cf refrigeration and
airconditioning is shown at Appendix 2.2.

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

Aerosols

Pegticides & Household Products : There are
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-3,

3.

approximately 8-10 large fillers in the country
producing aerosu]l based insecticides, pesticides and
household proaucts such as room fresheners. All
these products are currently based on unstenched LPG
available from the indigenous Nigerian National
Petroleum Corporation (NNPC) petroleum refinery in
Port Harcourt. These fillers have either set up or
modified their filling lines to use LPG.

b) Cosmetics (Body Deodorants) : Besides a few large
filling 1lines (4-5), there are a large number of
small and medium sized companies in this area.

However, the dominant share is held by the major
companies. All major companies have foreign tie-ups
or sources for formulations from overseas. Of late,

many of the small and medium sized companies have
discontinued production due to large <scale imports
and increase in cost of manufacturing.

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

Plastic Foams

The most important type of plastic foams produced in
Nigeria 1s flexible polyurethane foam in slabstock form
for mattresses, pillows and cushions. There is very little
production of rigid polyurethane (except for refrigerators
covered earlier) and polystyrene.

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

currently in operation.

The total quantity of polyurethane foam (polyol +
isocyanete + blowing agent) used by the industry was in
the range of 20,000 MT in 1991.

Solvents

The main solvents used for industrial applications are
tri-chloro-ethylene, carbon tetrachkloride and methyl
chloroform. Use of CFC-113 for this applicaticn in

Nigeria is negligible.
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UTILISATION OF CECs

Present Consumption of CFCs

The consumption o¢f CFC-11 and CFC-12 by sub-sector has
been sumpmarised in Table - 2.7 which also indicates the
unit consumption norms as well as the recharging
requirement for various air conditioning and refrigeration
equipment.

TABLE - 2.7

UTILISATION OF CFCs BY SUB-SECTOR IN 1991

¢ S=CTR SUB-SZITR : cre-it M+ g : W7 COEPTION

: : : : : A (QT2NS

: : I CH A S I 4 { ) S

: . : : : ; :

¢ Alr Zondilicning Domestic : : : : ‘Average of 720 jms of CFC-1Y is used
i & Refrijeration iRefrigerators : : : : iper refrigerator/deep freezer

: & Leer Freezars | : : : in foah insgistlion. Average

: : : : : ; iekarge for CFC-32 ger enil

. = New Jesand L 480 . V38 rehiie for recharjing the nora is

: - Recharying R : P25 1360 grs/umit..

. : . . : : :

. i- Sub Toval | 60.5 I BN s B

: . . . H : .

' WCammercial : : . H 1Per unit consuaplicn noros

: Indusirisl : : : : iCharging Ners {OFC-12)

: ‘Refrijeralion : . : : .

. : ' : : : - Laid Stores 1235 TR -

: i- New Zzzand : Lo otz - Coid Stares (TS0 TR -2t

: i- Recnarjing : - I i- Ref. Trucks (3.5 WP -

: : : e e immm——- - Ref. Tracks 40D AP -

: - St Tilal : Lo 20 0 .E 1 G.6 linsulation Foam (CFC-10)

: ! : : : : tweightad average ners is 540/umi?

: : : : : : Racharging nora (0FC-12)

: : : ; ! : iCompressor failare 8.5 aj/unit,

H . ' ; : : ileakage cases (2.8 xj/umit

! : : : : ! .

: Jomestis : : : : iCFC-11 & 12 are used as refrigeranis in
: Wlonmercial : : H : ccentrifugal chillers. Average require-
: At canditicniag ! H : : ‘ment per umt for topping up 280 Kys for
' ' i ' : : Lopping up is 240 Kys for CFC-41 and
: (- New Zezand - ! R 166t #gs for CFC-12,

: 1= Recharjing ' 3.7 Y S :

. ' ' . . ' .

: : ! : : : .

: - Sub Total R N R S I
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* . ] Iy AR~ TP .
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1] 1] 3 é L} L]

! - Sub Total RS o= 0 337 s :
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H iiioning & refri- ; : . : '

: igeraiion) h : : : : :

1] 1] L] . L] . L} ]

1 1] L} L3 3 & . .

: +- New Demand N ¥4 : - : :

: i- Recharging N N AR 3N H :

: : . . : . H !

: - Sub Total S A - R U 74 15 B :

: B H . : { . :
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: : : . : : . :
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. . : H . : Tsabsiitalzon envisaged &y 395,

: b : . ! :

) "ﬂti: . - L] - . 156 . :‘4 . .

. e . + & v wTe )

. . : . : : :

¢ Plastic Feaas  [Palyuraihane N N o= 0 - llamsedplics JEcliming lde 3 osubstileliln
Yy [ 4 3

: : ! ' : : 'ty mellyleng chiirile, nfe'age {onsug-

: : : : : : ‘lian nora far a blowingoagent is IS o,

' h : H : . tweight 3f tolal Sysiem. learly A0% of

: : J : : ' (CFC-11 has been selstilulel aelhylene

' ' : : : . rchioride,  This trend is iicely to

: : . : : : rcontinue in he fulure anl slmost com-

: ' : : : : ipiete substitulion is expected by 1993,

: == . : H : H

: Palystyrene . Co- -0 = INo production

, ‘ : ' H ‘- — :

: iTatal Vo228 o N™e - -

' [ . ) ] ) '

) 1 L) L] L} . . .

i Soelvenis iDegreasing . b= ¢ = v - iSelvenis used norsaliy are trichiorceil,
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Note © 1. The consuaplion of CFC-12 is lower than the tolal import shown in Table Z.1 because approx 10 ta 1Sk :f
Whe subslance 15 re-exported (albert illegally} to nerghbouring countries such as Ghana 3 Cameroon,
Note : There 15 sose use of R S02 in commercial refrigeralion applicalions, bul the quaniily is very smaii iz
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PROJECTED DEMAND OF CFCs BY SUB-SECTOR

The

Step

Step

Step

following steps were followed to estimate the future
demand

1 :

II :

II11:

Future demand & population of airconditioning
and refrigeration equipment wvas estimated as
explained in Appendix - 2.4.

Phase out of CFC based equipment wvas worked
out on the basis of certain assumptions
regarding availability of compressors based
>n substitute refrigerants. On the basis of
developments taking place in more advanced
countries, ease of changeover as well as
expected time lag involved in switching over,
we have assumed the following phase-out
schedule :

- 20% of all new equipment in 1995
- 605 of all new equipment in 1996
- 100% of all new equipment in 1997

As soon as threre is sufficient availability
of compressors based on substitute
refrigerants, which is likely by 1995, the
phase-out would take place within a short

period of time, almost two years. This 1is
because most units are carrying out an
assembly operation and importing a
significant proportion of the components

including the compressor. Besides, the basic
design of the new CFC free refrigerator is
unlikely to <change except for change 1iIn
length of capillary tubes. The manufacturing

facilities would, therefore, require only
minor changes; primarily new equipment for
leak detection, charging and foaming
fixtures.

Demand from other sectors s.ch as aerosols
and plastic foams would be negligible after
1993/94 since usage of CFC3 in these sectors
would be completely substituted by LPG and
methylene chloride regpectively.

CFC refrigerant quantities were estimated for
both original equipment (new demand) as well
as recharging demand. This has been done on
the basis of present (1991) unit consumption
norms esatimated through field survey. An
agsumption wag made that these norms would
not change over the next 20 years since these
normg are guided by technical considerations
(and there are no technology changes
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anticipated in CFC pased equipment).
Detailed workings are shown as per Appendix -
2.5.

2.5.2 The projected demand and population figures for CFC based
airconditioning & refrigeration equipment as well as
demand for CFC refrigerants (OE and recharging. for each
sub-sector are summarised in Tables 2.8 and 2.9.

TABLE - 2.8

FCRECAST OF PROCUCTICN AND POPULATION O AIRCONCITICNING & REFRIGERATION eSUIFVENT
SRUIAVENT/ER-EE0TER POi994 ¢ 1996 1 2005 1 20T T 24
OEMAND G : : : : :
- Total ¢ 15 v 185 ¢ 38 1 4835 ¢ 533 ¢
COMESTIC REFRIGERATCRS:- CFC based HEEE L - L 0 0 : 0 !
4 CEEP FREZEIERS : : : : : : !
IPOPULATION (°3000 : : H : :
'~ Total i 1686 o 858 ¢ 3267 1 3803 ¢t S06% 1
:- {FC base o 0 13 S 3/t 52
{CEMAND (Nos) : : : : : :
i~ Tatal P23 3T & Wy &
COTERCIAL & INDUS- 1= OFC Lased . 2% i€ S ¢ ¢
STRIAL REFRICERATICH - : ' ' : !
TPOSLLATITN (s} : 4 : : .
i~ Tetal ¢ 800 ¢ S0 0 iC23 1 1559 839
i~ CFC Based v400 7 7S 0 iEs L s2s L TS
{DEMAND (Nos) ' : : . : H
- Talal e
CCMESTIC & COMMERCIAL i~ CFC Llased e N
AIRCONDITIONING : ‘ ' : ' ' :
{Centrifugal chillers iPCPULATION (Nos} | : ; H ' :
only’ ; H . ; H : 1
- Total 30 7+ 6 ¢+ 0 0 0
1= (FC based I B A N A
DENAND (000! ' ! : : : ;
i~ Total i 3%V 55 % 129 ¢ 156 . 208 !
MOBILE - {FC tased V3% 2 J 0! 0 !
AIRCCNDITIINING H : : ! ; : '
TPOPULATICN ('200) ! ' : ' : :
- Total ¢728 1 582 v 4029 1 72 1 a2t
- TP tased ©oteg <29 8y r g T
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COMPLIANCE ASPECTS TO MEET MO.TREAL PROTOCOL REQUIREMENTS

The future demand for CFCs (CFC-11 & CFC-12) vis-a-vis
current Montreal protocol limits has been indicated in

Figure-2.3. From the figures it can be observed that the
phase out of CFC based equipment manufacturing is
sufficient to keep the overall demand of CFCs below
compliance limits during the period upto 2007. The phase-

out of CFC based equipment is expected to be completed by
1997 and, therefore, the demand for CFCs after 1997 would
be only for recharging (for servicing the remaining
population of CFC based equipment). The population of CFC
based equipment shows a constant decline after the year
1997 (except for cars where the decline starts even
earlier) due to the following factors : )

- Sharp decline in demand of all CFC based equipment
during the decade 1980-9C

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

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

The adoption of a recovery and recycling programme would
further reduce the demand for imports of CFCs for
recharging as explained in later chapters.

PHYSICAL DISTRIBUTION OF CFC SUPPLIERS AND USERS

Supply :

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

- Subsidiaries/associates of foreign manufacturers,

namely

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

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

- Private Agencies/Distributors who import from one or
more sources abroad.
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The major distributors of refrigerants are CAPL and
private agencies, namely Ashmina Ltd and OAE Nigeria Ltd.
These three organisations hold a share of nearly 75% of
total refrigerant supply. Among the three organisations,
CAPL has the most extensiva infrastcucture for
distribution comprising of a network of branch offices and
depots spread across all major cities and towns in the
country. Ashmina deals with only disposable cylinders (of
13.5 Kg each) and its distribution is solely on a cash and
carry basis i.e private agents/dealers lift the material
from Ashmina on a cash basis and carry it to the other
parts of the country. OAE Ltd works on both cash and
carry basis as well as authorised dealers spread across
the country.

Utilisation

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

- Domestic Refrigerators & Deep : 14.2%
Freezers

- Commercial & Industrial & : 1.0%
Refrigeration

- Domestic & Commercial Air- : 1.2%
conditioning

- Mobile Air-conditioning : 39.3%

- Others (Aerosols, Plastic : 44.2%
Foams)

i. Domestic Refrigerators & Deep Freezers

Of the 12 manufacturing/assembly units, 10 units are

located in and around Lagos. The Dbalance 2 are
located in Port Harcourt in the East. The two ma jor
units, Thermocool Engineering and Debo Industries

Ltd, which together account for nearly 60% of the
production, are located in Lagos.

Nearly 75% of the servicing requirement is met
through a large number of small private repair
agencies, approximately 600-700 in number while the
balance 25% is met through service workshops of
manufacturers which are spread across the country.
The average number of refrigerators handled per
agency is in the range of 250-300 refrigerators per
annum. The number of service agencies is highest in
Lagos, nearly 300-350 in number, while the balance
gservice agencies are spread across 8-10 towns and

cities.
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ii.

ii11)

iv)

Commercial & Industrial Refrigeraticn

All the large installations of cold rooms,
refrigerated trucks and industrial refrigeration
equipment are located in Lagos. The number of
installations for these equipment has reduced
considerably in the 1last 7-8 years due to sharp
decline in demand for these equipment. Currently,

there are 5-6 major units engaged in this activity.

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

Domestic & Commercial Airconditioning (Centrifugal

Chillers)

Mandilas Enterprises Ltd., representative of Carrier
Corporation, USA, 1is the only supplier of CFC
chillers. Mandilas has both its sales and service
headquarters at Lagos. Almost all the installations
of centrifugal <hillers are being serviced by
Mandilas itself from its head quarters at Lagos.

Mobile Airconditioning

There are only two local asgsembly plants for <cars,
namely;

- Peugeot Automobiles Nigeria Ltd., which is
located in Kaduna in north

- Volkswagen of Nigeria Ltd., which is 1located
near Lagos.

The servicing of airconditioned cars is being carried
out by the following types of agencies

- Large <car distributors, who have an extensive
sales and service network in all major towns and
cities across the country, there are 5 to 6 such
distributors and all of them have their
headquarters in Lagos.

- Small service workshops which are
proprietorship/partnership firms; these 3service
workshops are localised in nature and are spread
Aacross all major towns and cities - the number
of these agencies is estimated to be 300-350,
with maximum concentration in and around Lagos.
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Almost 803 of the car airconditioning service jobs
are being handled by small localised agencies since
these are far more economical. On an average, 250-
350 car airconditioning servicing jobs are being
handled per agency.

v) Overall Distribution

All major importers of refrigerants are located in
Lagos and over 925% of refrigerants are imported
through Lagos port. Almost all the manufacturing/
assembly activities relating to airconditioning and
refrigeration equipment is concentrated in and around
Lagos. Approximately 40-50% of the small service
agencies are also located in and around Lagos. Thus,
Lagos is the major centre for distribution as well as
consumption of refrigerants, accounting for nearly
50-60% of the total CFC consumption in the country.
The other major centres of consumption are :

- Onitsha, Aba, Port Harcourt, Calabar and Enugu
in East

- Ibadan, Benin and Ilorin in the centre

- Xano, Kaduna, Jos and Maudigiri in the north

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

EQUIPMENT DETAILS FOR COLLECTION AND RECYCLING OF
REFRIGERANT GASES

As the focus of the study is on the «collection and
recycling of refrigerant gases, a considerable effort was
put into obtaining maximum possible information about
various tvpes of equipment available for
collection/recovery and recycling of refrigerants for
different applications.

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

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

1) Recovery System (Model RC-1)

Designed for residential/commercial contractors
Recovery & Storage in 50 1bs tank (refillable)
Indicative Price US $ 1050

Re 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

ST-1000 ST-100

Recovery rate 3-6 1lbs/min 2-3 lbs/min.
Indicative Price Uss 5700 USs 2900

SPX CORPORATION, (OTC Division), USA

CTC refrigerant recovery and recycling systems are
for cars, trucks, tractors etc.

* OEINM 1380 (R-12)

- Recovers 1/2 lb/minute
Recycling 2 1/2 lbs/minute
Compatible with all charging stations
Suitable for Mobile airconditioners/
refrigerators
Indicative Price USD 4000
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* OEM 1396 (R-12)

- Recovers 1/2 1b/min

- Recycles 0.8 1b/min

- Compatible with all charging stations

- Suitable for mobile airconditioners and
refrigeration systems

- Indicative Price USD 3000

* OCEN 1397

- Portable recovery system

- Recovery rate 0.5 1lb per minute

- Can be used alongwith recycling equipment
OEM 1396

- Indicative Price USD 1000

UNITED TECHNOLOGIES CARRIER, CARRIER CORPORATION,
USA/Australia.

Refrigerant Management System for R-11 Centrifugal

chillers model (19QA) is popular and conserves
exiating sSupplies of CFCs, minimises their leakage
during service/maintenance and optimises chiller

efficiency with recycled refrigerant.
Indicative price is A$ 10500.

ENVIRONMENTAL PRODUCT AMALGAMATED PTY L7TD., AUSTRALIA

i) SKYE Split System consists of two separate units
- one for recovery & another forr recycling.
Thes2 units, each about the same size as an
average vacuum cleaner, can be used together or
separately. Purifies R-12 by distillavion.
SKYEMITE - Collection/Recovery Unit
SKYEMATE - Recycling Unit

- Compatible with other brands
of recovery machines also.

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

- For fast collection/recovery from
larger systems

EP-3 - R-12 (recovers both 1liquid &
vapour)

- Collection/Recovery rate is 25

Kg/hr - Combined process of

Filtration and Digtillation
- Indicative Price AS$ 2750
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E.

F.

iii) Several other models of recovery and recycling
machines are available, as per details given

below
EP4 - Portable (Ut. 20 Kg)

- Recovery rate 25 Kg/hour
EP4HC - Portable (Ut. 20 Kg)

- Recovery rate 35 Kg/hr.
EPS - Portable (Ut. 24 Kg)

recycling (25 kg/hr)

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

Indicative Price range - A$ 1400 - 1800.

JAVAC RECO, AUSTRALIA

Javac Reco Refrigerant Recovery and Recycling Systems
are available for cars, refrigerators, chillers,
domestic and commercial airconditioning etc. as per
following details

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

RECO-1 RECO-12s RECO0-134s
(Commercial) (DON/Auto) (DOM/Auto)
Recovery Rate

- R-12 60 kg/hr 33 kg/hr -

- R-134a - - 33 ka/hr
- -22 30 kg/ar - -

- R-502 50 kg/hr - -
Recycling Rate - 1 itr/min. 1 ltr/min.
Indicative Prices 2,850 1,990 2,350
(US §)

TECHNICAL CHEMICAL COMPANY, USA

a) Sercon 9000

- For high volume airconditioning/
refrigerating equipments

- Capable of Processing CFC-12, HCFC-22, R-
500 and R-502

- Meets S.A.E J-1991 (1989) CFC-12 purity
standards

- Recovers 25 1lbs/min. (in liquid state)

- Indicative price US $ 3,000
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b) Sercon 8000

- For high volume aircenditioning/
refrigeration

- Capable of Processing CFC-12, HCFC-22, R-
502 & R-500

- Meets S.A.E J-1991 (1989) CFC-12 purity
standards

- Recovers 25 lbs/min

- Recycles 40 pounds in 135 min.

- Indicative price US $ 2,200

c) Sercon 5000

- For small shops/auto dismantlers/HVAC/R
industry

- UL listed, meets S.A.E J-19¢°1 purity
standards

- Capable of processing CFC-12, HCFC-22, R-
500 & R-502

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

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

The features incorporated in above recovery and recycling
equipment are such that these can be e¢asily operated and
maintained by technicians, after initial training input of
1 to 2 weeks. The important operating parameters for these
equipments are as follows

Recovery Recycling
equipment equipment
- Spares & consuma- 0.31 0.41
bles US $/ka)
- Energy consumption 0.05 kwh 0.05 kwh
(per kg)
The equipment details given at Appendix - 3.4 are
representative of the range available for the
collection/recovery & recycling of Refrigerant Gases, in

terms of technology as well as prices which can be wused
for considering the technical options and the budgetary
costs thereof. These equipment are being successfully
used in Australia and USA and have been observed in
operation by Mantec’'s experts <o have a first hand
experience on their utilisation. The technical options in
various sub-gsectors where Refrigerant Gases are used, are
discugssed in the next chapter.
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CHAPTER - 4

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

Based on the study of the recovery and recycling =guipment
details and preliminary data collected from the field
survey, the various technical options (sub-sector wise)
have been evolved for collection/recovery & recycling of
refrigerant gases.

ANALYSIS OF TECHNICAL OPTIONS FOR RECOVERY & RECYCLING

The ma jor sub-sectors of air conditioning and
refrigeration industry, from the point of view of recovery
& recycling are

a) Domestic refrigeration/deep freezers and small
commercial systems

b) Mobile Airconditioning systems

c) Large Commercial Installations {(central air-

conditioning plants, cold rooms etc.)

These may be further classified into equipment using CFC-
11 such as large centrifugal compressor-based <chillers,
those wusing CFC-12 which include domestic refrigeration,
deep freezers, small commercial installations
(reciprocatory type) and those using HCFC-22 s3uch as
domestic airconditioning, large central airconditioning
(open system), water coolers etc.

Recovery and re-use of refrigerant has been an established

practice for large installations based on CFC-11. This i3
because CFC-11 at room temperature s a ligquid and
amenable to recovery and gtorage at 3ite. It is therefore

assumed that such practices will continue.

Our focus therefore is on equipment where CFC-12 and/ or
HCFC-22 are used. CFC-12 is a gas at room temperature,
requires high level of purity for use in refrigeration and
is not usually recovered easily from the equipment. HCFC-
22, though not covered under the project, is of interest
as similar equipment could be used as for CFC-12 for

recovery and recycling.

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

Domestic refrigerators/deep freezers and small commercial
gystems.
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A. Repair done at site itself

(D
RECOVERY
AT SITE
(I1)
Notes :
Option (I) :

INTO CYLINDERS
USING RECOVERY
MACHINE
(HIGH PRESSURE)

RECYCLING
FACILITY
INTC PLASTIC
>{BAGS (LOU > CONDENSATION |—>
PRESSURE)
The recovery equipment is carried to the

site and the refrigerant gas is collected in
an empty cylinder undar vacuum.

Option (II) Uhen the servicing agency does not own the

recovery equipment, or it is not feasible to
transport the same to the site, the
technician simply collects the refrigerant
gas into a special plastic bag which s
brought to his shop. These bags could then
be taken to a facility with a recovery
machine for condensing and storing in
cylinders.
Alternatively a mobile unit (van) fitted
with a recovery machine could recover gas
from bags at dirferent locations and
condense into liquid in a cylinder to make
it amenable for recycling.

B. Appliances from the field brought to the workshop for

repair
(1)
r———-—)—q RECOVERY —>4 RECYCLING
AT FACILITY
Appliances WORKSHOP < —
from}><UORKSHOP
the field
RECOVERY &
RECYCLING
L———>—{ AT UORKSHOP
(ID)
Notes
Option (1) Only recovery done at the workshop and the

is sold for recycline

collected refrigerant

at a separate facility.




4.3.

o
w

Option (II) : R2covery as well as recycling done at the
wvorkshop itself. This is feasible for large
workshops where the number of appliances
repaired is high.

As the appliance manufacturers cannot us=e racyclad
refrigerant, the same has to be diverted for use In other
subsectors such as commercial refrigeration. Hence large
servicing agencies/workshops, which cater to both domestic
refrigeration appliances as wvell as ceommercial
refrigeration systems can have recycling facilities where
the refrigerant recovered from domestic refrigerators can
be recycled and used for commercial systems.

Mobile Airconditioners

In the case of motor vehicles, the repair of
airconditioners is always done at the servicing workshop.
Depending wupon the number of vehicles being repaired the
workshop <c¢an install either only the recovery equipment
(Option 1) or recovery and recycling equipment (Option
I1).

(1)
> RECOVERY  |—> RECYCLING
ONLY <] FACILITY
VEHICLES
TO THE
UCRKSHOP
RECOVERY &

| RECYCLIN

(113

Commercial Installations

In the case of commercial installations the maintenance is
always carried out at the site itself. Depending upon the
gize and number of systems installed at the wuser’'s
premises and the amount of refrigerant to be recovered,

the servicing technician can either recover the
refrigerant at the site and send for re -cling, or do the
recycling also at the site itself tor reusing the

refrigerant.

I. l RECOVERY ——> 4 RECYCLING
ONLY - ——y CENTER
SITE

I1. Racovery and Recvcling at Site
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PRESENT SCENARIO IN NIGERIA

Nigeria which is signatory tc¢ the Montreal Frotocol have
per capita CFC-consumption levels as given in Table - 4§.1
below :

TABLE - 4.1

PER CAPITA CFC CONSUMPTION IN NIGERIA

TOTAL CEC ESTIMATED PER CAPITA
CONSUMPTION POPULATION CFC CONSsUI-
IN 1991 IN 1991 PTION
(MT)
973.0 115 Mn 8.50 gms

This is far lower than the 1limit of 0.3 Kg per

capita, for distinguishing the developed and developing
countries, NIGERIA fall 1into the category of
developing countries, as per this criterion as well. In

terms of the Montreal 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 average
consumption of CFCs between 1995-1997 is to be

considered).

Presently, the CF7” requirements are being met through
imports which are mainly from France, UK and Germany.
Even if these countries stop o. curtail the production of
CFCs in the next few years, Nigeria will not have any
problem :in terms of availability of CFCs, as these will
still be available from other sources such as China,
India, etc., although prices of CFCs are likely to rise
world-wide due to the accelerated phasing out of CFCs in
developed countries.

The project team, however, saw a considerable amount of
enthusiasm to counter the ozone depletion problem and to
reduce the consumption/import of CFCs. Initiative taken to
sign the Montreal Protocol alongside developed countries
ig indicative of the positive attitude of the governments
to this issue.
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Ue, therefore expect a favourable response for
implementation of recovery & recycling technologies,
wherever these are technically feasible & economically
viable.

The total consumption of CFCs includes substantial
quantity wused for flushing/cleaning and leak detection
during servicing and repair of the refrigeration and
airconditioning equipment. This Qquantity is considered
as technically possible to recover & recycle. However
there can be a significant reduction in CEC
consumption by introduction of better practices 1in this
regard, i.e. use of dry compressed air or dry nitrogen for
flushing and 1leak testing. This will also reduce the
total recoverable quantity, but the extent of reduction
will depend on various factors which cannot be quantified

at this stage.

An analysis, covering the demand for refrigerant
recharging, quantities of CFECs feagible for
collection/recoverr (based on 1991 data) and feasible
technical options for each sub-sector are presented

below

RECHARGING REQUIREMENTS AND RECOVERY OF CFCs

No raecovery or recycling is being carried out of the
concerned refrigerants except in case of centrifugal
chillers (for CFC-11 as well as CFC-12) where the recovery
system is in-built with the equipment.

Demand for Recharging

The sub-sector wise break-up of refrigerant recharging
demand in relation to the total CFC consumption is given
in Appendix 2.2.

Recovery rates and quantities feasible for collection

The sub-sector wise feasible refrigerant recovery rates
and technically feasible quantities which can be collected

36




are given below in Table - 4.2.
TABLE 4.2

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

The specific technical options with respect to collect
and recycling have been outlined below for each s
sector
Sub-Sector Recovery Recycling
A. Domestic - Plastic bags - Recycling
Refrigeration for recovery stations with
& Deep Freezer at users end CFC suppliers
and small
service

agencies
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- Portable
recovery
stations
at large
service agencles
(say handling
more than 2000
cases per annum)

B. Commercial and - Portable - Recycling
Industrial recovery equi- stations with
Refrigeration pment are CFC suppliers

recommended

c. Domestic and - In gitu-built - In situ-built in
commercial air- in with equip- with equipment.
conditioning ment.
only.

D. Mobile Air - Use of recovery - Recycling
Conditioning equipment is stations with

recommended. CFC suppliers

Besides the technical options suggested above for recovery
and recycling, it would be extremely advantageous to
inculcate an attitude of conservation among gervice
mechanics through a well-designed awareness-cum-training

programme.

Some of the important conservation practices which should
be propagated include the foliowing :

- proper accounting and record keeping for refrigerant
purchase and wutilisation (atleast in all large

agencies).

- use of nitrogen and/or dry compressged air in lieu of
CFC refrigerant for flushing and leak detection
wherever practically possible.

- use of electronic leak detectors in larger service
agencies

- care in handling of refrigerants in order to avoid
wastage

- installation of refrigerant recovery stations in all
manufacturing/assembly units.
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4.

7

OTHER ASPECTS OF TECHNICAL FEASIBILITY

i)

ii)

iii)

iv)

Feasibility of Local Manufacture

Technical capability to assemble recovery and
recycling equipment exists in the country. However,
since the requirement of such equipment is likely to
be small, in number as well as value, it may not be
regarded as a commercially attractive opportunity by
existing assemblers of refrigeration and
airconditioning equipment.

Appropriateness of Technology

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

On the whole, the successful operation of both
collection and recycling technology in the country
would require incremental training inputs since the
technology suggested is new to the country.

Attainable Level of Reduction in CFC Consumption

The maximum level of reduction attainable ig
equivalent to the quantity of CFC externally
recycled viz 149.2 MT at 1991 levels. This works out
to 36% of recharging demand and 27% of overall CFC
demand in airconditioning and refrigeration sector at
current (1991) consumption levels.

Logistics of Collection for On-site Recycling

In the case of centrifugal chillers, which use CFC-11
as refrigerant, on-site recovery and recycling is
feasible and is already being practiced in most of
the installations.

However, the CFC-12 based equipment are widely
dispersed and the recoverable quantity per wunit |is
very small. Hence on-site recycling is not
considered economically viable.
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RECOVERY CF CFCs FROM RELATED MATERIALS (INSULATION FOAM)

The recovery of CFCs from related materials comprises
primarily of recovering CFC-11 from rigid foam. This
requires an air-tight crushing unit which reduces the
volume of the foam to approximately one fifth of its
expanded size, thereby releasing the entrapped CFC. The
released CFC gases are then collected by drawing them
through a filter and passing them intc a condenser.

However, in many cases, insulating foam needs to be
segregated from the product or location in which it is
used. This can present major problems as, for example,
foam is often found adhering to metal sheets. For the
insulating foam contained in domestic refrigerators the
most 1likely recovery method is mechanical grinding or
crushing of the complete units within sealed plants with
subsequent recovery of the released CFCs.

Thus the recovery and recycling of CFCs from rigid foam in
refrigerators for re-use by manufacturers is technically
possible. However, the disparate location of the foam
"bank”, which is the population of discarded and scrapped
refrigerators and the way it is used within the internal
structure of the refrigeration wunits and 1its volume
relative to the CFC content, present significant economic
problems in terms of retrieval and transportation. The
difficulties can be overcome, but they make the adoption
of the recovery aand recycling option economically
unattractive. Reported initial estimates from developed
countries suggest that the overall cost of CFCs recovered
from domestic refrigerators, including the refrigerants
and from the rigid foam, would be nearly twonty five times
the cost of virgin CFC. Hence the recovery of CFCs from
rigid foam (s logistically & economically not feasible.

SAFE DISPOSAL

Refrigerants used in various appliances, get contaminated
which can be recovered and reused after recycling or
reclaiming. However, in some cases the contamination is
too heavy and it can not be recycled or reclaimed. Also,
in certain applications, such as foams, the recovery of
CFC3s is not practical, at the time of scrapping of the
product. Such CFCs should be destroyed in such a manner
that it does not effect the environment. There are many
methods available for destruction of CFCs which are given
below

- Thermal incineration

- Catalytic incineration
- Pyrolysis

- Active metal scrubbing
- Chemical scrubbing
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- Uet air oxidation
- Super critical water oxidation
- Corona discharge

Out of the above, only thermal 1incineration 1is the
commercially available method of CFC destruction.

Incineration

The destruction of CFCs .an be achieved thermally by
exposing to high temperature of about 850°C for 1long
period of time in the presence of excess hydrogen. the
necessary heat 1is supplied through firing supplemental
fuel or by co-firing other wastes that have a substantial
net heat of combustion.

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

In the United States, performance standards have beaeen

developed by EPA for incinerator burning CFC wastes. For
grant of license, a trial burn must show 99.929%
destruction and removal efficiency.

Disposal of CFC refrigerants is not a practical

proposition. This is because destruction of CFCs requires
high temperature incineration facilities with appropriate
treatment of effluent gas. Such facilities cannot be
specifically designed for CFCs alone since the gize of
these waste incineration facilities have to be of a
suitable (large) scale for them to be commercially viable.
The minimum economic capacity of these incinerators is
normally over 15,000 tonnes per annum. The cost of CFC
destruction with such a capacity is around US $ 3000 -
3500 per mt. The cost of building a completely new
facility is over US 8 40 million.

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

In addition, the necessary technical expertise for
managing such a complex and large scale disposal system is

lacking.

41




CHPATER - 5

ECONOMIC ANALYSIS

METHODGOLOGY

The methodology adopted for Economi.< Analysis consists of
two components. The first is viability analysis at the
venture level for collection and recycling, for various
type ©of vantures suggested Dby the investigation of
technical options.

The second 1s an analysis of the net national economic
benefit based on the proposed naticnal system for
collection and recycling

Viability Analysis at Venture Level

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

a. Yenture ftor collection using plastic bags

b. Venture tor recovery only using a portable recovery
machiae

G Venture ftor recycling using a stand alone recycling
machiine together with a portable recovuery unit.

While tlhere i3 A Fechnically feasibie voption otf having &

portable ecovery Cum cwecyvling unit, our analysis has
shown , none of the sectors will have sufficient Cecovery

volumes at one lovation to justify use of such a rCecovery
cum  recycling machine. Accordingly this has not been
considered for t echno-economic viability.

A summary of the various steps is given balow.
Step 1 is to establish the dimensions of the venture. For

each of the basic ventures this has been arrived at on the
following basis. ’

Type of Venture Basis

Recovery only A venture assumed to consist of a
using portable single unit of wquipment

recovery machine (ladicative price - Usg 1000 based on

model OEM 1397 of SPX Corpn., UsSA
(Refer Chapter - 3)
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Recycling Venture assumed to <consist of a
single recycling machine and a
portable recovery machine.
(Indicative price :

Recycling Equipment - US$ 1400 (AS
1800) based on model EPS of
Environmental Products Amalgamated
Pty Ltd., Australia (Refer Chapter
3.)

Recovery equipment - same as above
Total Equipment cost - US$ 2400

The activity of collection through plastic bags has been
excluded in the above categorization as this activity does
not involve any investment in capital assets wunlike the
other ventures. The computation of viability of this
activity is fairly straight forward as shown in Appendix -
5.3.

The subsequent steps in the methodology are as follows :

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

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

Likewise, means of financing and the associatad costs have
been worked out on the basis of current norms for such
projects.

[ 8]
o

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

ny -
O o

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

Step 3 : involves estimating the operating revenues and
costs for each type of venture.

Operating revenues are computed on the basis of quantity
of CFC processed. (i.e. collected, recovered or recovered
and recycled) and the price to be realised for collected
CFC gas, CFC liquid and recycled CFC in cylinders.

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

Operating costs include costs of raw material (in this
case CFC collected gas, or CFC collected and condensed),
consumables and spares, powver, labour, transportation
(wherever applicable), depreciation, interest and selling
&4 administrative overheads. In the working sheets the
costs have been further classified as fixed or variable.

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

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

- duty on imported equipment

- duty on imported CFC and prices realised for
recovered CFC in cylinders or bags as a percentage of
landed price of virgin CEC

- interest rates for funding investments

- capital structure of the venture

The output of the (first stage is an ass=ssment of
financial viability of =ach type of venture and the
associated pricing for rucovered and raocycled CEC, as aiso
the mode of financing

The working sheets depicted in the Appendix thus provide
the following for each type of venture.

Costs of recovery per Kg
Costs of recycling per kg for each alternative
The capital investment required and desired level of
government subsidy by way of grants/soft loans for
ensuring viability

* The value of CFC saved

Having established the profile of a venture for recovery
and that for recycling the next step is to estimate the
total number of ventures in the country.

This has been done by using the following inputs :
- The maximum number of recovery and recycling
ventures computed by dividing the total recoverable

quantity by the quantity to be handled by one venture
(based on break-even analysis).
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- The number of ventures so obtained for each country
wvere suitably downscaled, as it iIs recognised that it
is not possible to achieve 100% recovery. Hence the
practical number of ventures were arrived . , based
on the following considerations.

- concentration and dispersion of sectors
addressed by a particular type of venture. e.g.
for garages servicing car airconditioners, the
population dispersion of airconditioned cars
across the country

- level of activity, e.¢. the number of cars
being serviced by a venture

- the realistic proportion of the target
population that would be addressed by the
ventures, e.g. there would always be some cars
which are not serviced at a garage for
logistical or other reasons.

- manpow=r available wvith the individual
enterprises, and their technical competence

- recognition of the fact that the total aquantity
of CFCs available for recovery and recycling
will progressively reduce due tc phasing out of
CFC based equipment, as well as adoption of
better practices. Hence the number of ventures
should be such that long term viability |is
ensured for each venture.

The number of ventures has also been based on eligibility
or appropriateness of agencieg to set them up.

Based on the above, the number of venL.ure- arrived at for
the country is given below in Table-5.1.

TABLE - 5.1

NIGERIA
PARAMETER IRECOVERY| RECY-
] ONLY | CLING

________________ I_...__....-_ l - —— e —————
Maximum annual ) |

qty technically | | ~
feasible(average| 60 MT |

for 1993to2010) | }
________________ I-_--____ l —— e . ————
Min.economic qty| |

per venture @ | 256 Kgl| 1633 Kg
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Table-5.1 (Contd..)
PARAMETER | RECOVERY| RECY-
] ONLY | CLING

Max.no.of vent- | |
ures possible ! 234 | S0

Proposed no.of | |
ventures based | 150 | 10
on industrial } |
Survey * } |

Avg.annual qty. | |

per venture } ]

- Maximum | 400 Kg| 8i00 Kg
| Kal
| i
| |

- Practical as 262 Kgl 4540 Kg
per field

survey +

~ Includes additional quantity collected through
plastic bags which is processed with the help of
portable recovery equipment installed at all the
recycling ventures.

Q@ Taken as 25% higher than break-even volume

The number of recovery & recycling ventures are

indicative based on field survey and can be increased

in future years depending upcn actual operations.

»

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

Having made an assessment of zhe number of ventures of
sach kind an assumption has been made that these ventur«s
would be established over a period of three years.

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

RESULTS OF VIABILITY ANAYSIS AT VENTURE LEVEL

The economic viability of various types of «collection/
recovery and recycling ventures in Nigeria is shown at
Appendix 5.2 attached, and summarised in the following

paragraphs.

Types of Ventures

Types of Ventures selecteaed

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

TABLE - 5.2

SECTCR TYPE OF PROMOTER OF TOTAL QUANTITY
VENTURE VENTURE OF CFC RECOVER-
ABLE IN SZCTOR
(FCR STARTING
YEAR 1993)

(IN MT)

Domestic -Collection Small service 35.6
refrigerators through agencies

plastic bags

-Portable Manufacturers and 2.0

recovery their authorised

machine service agencies
Commercial & Portable Service agen- 1.6
industrial recovery cies of large
refrigeration machine companies
Mobile aircon- Recovery Garages serv- 108.8
ditioners machine icing Car air-

conditioners

For recycling it is assumed that the suppliers of CFCs

will promot. venture:s involving recycling equipment.
These ventures will have equipment to recycle CFCs

vollected through purtabie recovaery =quipment and brought
in c¢ylinders and oguipment to recover CFCs from  plastic

bags and feed to the recycling equipgment.

Institutional Considerations

In Nigeria the economy is driven by market tforces of
supply and demand, to a greater extent as compared to the
other two proj=ct countries.

Government intervention is very limited in the price
determination process. Thus the institutional mechanism
to support prices of recovered/collected CFC may aot
exist.

On the other hand since the quantities of CFC that could
be reacovered and recycled are substantial and most of it
in the mobile airconditioning s=ctor where recyclad CFC-12
could be usnd, market forces would come into play in terms
of evolving a 'fair price’ for recovered/recycled CFCs.

47




The other area where institutional capability is required
is 1in providing technical, financial and management
support to the recycling systems.

Given the inputs in terms of training and awareness
especially about the financial viability of recycling, any
constraints here would be overcome in due course.

As explained in the next chapter, while legislative and
regulatory measudres are proposed for Nigeria, it will be
the financial incentives that would provide the maximum
impetus to the CFC recovery and recycling programme.

The Table - 5.3 below summarises the results of the
venture level analysis.

| RECOVERY | RECYCLING
__________________ I—_——-—_—_-_-—_-—_._-_I————-———-_-____.____
Equipment | i
Cost | N 20,790 | N 49,896
__________________ I—————————.—-——__..-_.— I —— e . e -
| ]
Project Cost | N 24,331 } N 58,014
__________________ l - - - ——— - l - e o ———— - - -
Total Quan-
tity of CFC 4,723 Kg 81,721 Kg

|
}
handlad over |
project life |
(1992 - 2010) |
Average Annual | i

Quantity | 262 Kg ] 3,540 Yo
(18 years) | |

Annualised | |

operation | N 4,338 l N 365,491
} |
i |

cost
(18 years)

Annualised | |
revenues(value | N 13,123 | N 454,004

of CFC saved) | }




Table 5.3 (Contd..)

Operational }
cost per kg }

of CFC process-| N 16.56 N 80.50
ed (avg.annual)|

__________________ l_______..__—_-_—-—_.— -—— e — e e —- e — — e ————
Break even | 205 1306

__________________ I_.__.....__.__..-—_.__-___
Payback period
for venture

]

|

|

|

|

I

volume ) |
|

| |

| I

- on equity | Six months }
| |

] I

Six months
- on total 2 years One year & 6 months
capital

e, mm - —— - - l ___________________ l_-—-.-—-__-_-—_.__'_-._
Internal Rate | }
of Return (IRR)| |
- on equity | 215.1% j 325.3%
|
|

- on total | 47 .2 97.7%
capital |

A sensitivity anaiysis has also been carried out on
specific parameters to assess impact on [RR.

TABLE 5.4

CHANGE IN IRR BY PARAMETERS

VENTURE | PRESENT | 10% INCREASE[10% DROP | INCREASE | INCREASE
| IRR | IN CAPITAL |IN CAPACITY|IN SUBSI-|IN CFC
| | COST [UTILISATION|DY FROM |PRICE
| | | | 20to30% |BY 10%
--------- R e e i IR bbb Bt
RECOVERY | | | | [
- equity | 215.1% |  170.3% | 180.1% | 464.6% | 256.9%
- capital| 47.2% | 42.6% | 41.3% | 47.2% | 54.2%
--------- R B e e
RECYCLING| | | | i
- equity | 325.3% |  280.1% | 283.9% | 583.5% | 589.3%
- capitall 97.7% | 91.2% | 88.2% | 97.7% | 112.0%

The 1impact of recovery and recycling programme on the
total CFC consumption, with respect to the requirements of
Montreal Protocol, is presented in Figure-5.1, which shows
that recovery and recycling would enable compliance with
Montreal Protocol upto 2009.
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NET NATIONAL ECONOMIC BENEFIT ANALYSIS

The second stage of the economic analysis involves
computing the net national economic benefit for each
country by adopting the recovery and recycling programme.

Methodology

The net national economic benefit has been worked out
using the principles of social <cost benefit analysis
within the limitations imposed by the necessity of

confining ourselves to quantifiable variables.

The methodology has been detailed in Appendix - 5.4.

Given below 1is a summary of various costs and benafits
considered in the exercise.

Benefits
- Savings in imports of refrigerants (CFCs)

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

- Weighted increase in consumption and invaestment of
owners of eanterprises

- Increased Government revenuass op Jduties of CFCs

- Outflows on account of egquipment and consumables

- Training wosts and publicity at venture 1level and
Government level

- Increase in cost3 of overheads and maintenance of
ventures

- Duties and taxes foregone by the Govt. on imports of
CEC saved.

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

A discounting factor of 2% has baen used to determine the
‘nat present value’' of Net National Economic Benefit, i.e.
benefits - costs to the sconomy in sach year from 1293 to
2010.
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The working sheets are given at Appendix 5.5 alongwith the
basis used for the computations (Appendix 5.6).

The summarised results of the computations of Net National
Economic Benefit foe each of the three project countries
are presented belov in table 5.5 , which shows the yearly
costs and benefits to the economy.

TABLE 5.5

RESULTS OF COMPUTATION OF NET NATIONAL
ECONOMIC BENEFIT FOR NIGERIA

(IN Mn OF LOCAL CURRENCY)

YEAR | COSTS |BENEFITS
__________ l-_--—--l___.__-__-
1993 | 8.19 | 5.37
1994 | 6.74 | 4.44
1995 | 9.15 | 6.44
1996 | 7.46 | 6.08
1997 I 7.04 | 5.77
1978 I 6.60 | 5.45
1999 I 6.20 | 5.19
2000 | 5.86 | 3.98
2001 I 5.44 | .40
2002 ] 5.04 | §.22
2003 i 4.70 | 3.92
2004 | 4.29 | 3.55
2005 ] 3.81 | 3.13
2006 | 3.30 | 2.66
2007 I 2.80 | 2.2
2008 | 2.45 | 1.85
2009 ] 2.07 | 1.47
2010 ] 1.66 | 1.07
NPV OF |N HMn -17.44
NET BENEF-|US$ Iln -0.97
ITS (@ 2% |
DISC.) |
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CHAPTER - 6

FRAMEUORK FOR IMPLEMENTATION

This chapter deals with

a) The present legislative and institutional framework
and extent of public awareness in the country and

b) The proposed organisation and legislative,
institutional and other measures to implement
recommended recovery and recycling programmes

PRESENT LEGISLATIVE AND INSTITUTIONAL FRAMEWORK AND EXTENT
OF PUBLIC AUARENESS

The Federal Environment Protection Agency (FEPA) has
formulated a ccmprehensive national policy on environment.
By a governmental decree the agency has also been
entrusted with the task of making recommendations and
programmes for control of Ozone Depleting Substances
(0DS). However, as on date no framework exists for
regulation or control in this area.

Uhile a beginning has been made in the matter of “effluent
limitation' and ‘“pollution abatement in industries and
facilities generating wastes’, CFCs have neither been
subject to any specific classification nor is there any
control on any of the CFC consuming industries (including

aerosols and foams). The shift from CFCs to alternatives
such as methylene <¢hloride and LPG in foam and aerosol
3ectors respectively has taken place mainly due to

commer:ial consideratiocons.

Past eXxperiencs with regulatory measures in other
environmental areas indicates that decrees have not been
backed up by enforcement. This is primarily due to the

following

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

* Most of the industries and enterprises which are in
the private sector operate in a highly ‘'profit’
oriented environment and are not inclined to adopt
regulations which adversely affect their commercial
interests.

In addition, the socio-political-economic environment has
other characteristics whizh are typical of certain other
developing countries.
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- Large population and geographical spread
- High degree of economic disparity

- Most of the manufacturing industries are still at the
level of component assembly, largely in the hands of
private enterprise.

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

- High level of social tension in the large wurban
centres where the o0il boom had raised soctial
expectations which cannot be fulfilled under the
present economic conditions.

In respect of CFCs and ozone depletion, the level of
avareness is low among the public. There 1is a total
absence of standards for equipment and consumables and
likewise for repairs, leading to improper handling and
wastage of CFCs.

The data base on CFC consuming industries/entities 1is

grossly inadequate. Much of the servicing related work is
carried out by a large number of units in the unorganised
sector.

6.2 PROFOSED MEASURES FOR IMPLEMENTING A RECOVERY AND

RECYCLING PROGRAMME

The specific measures proposed are based on the present
environment depicted above as well as the system of
recycling and recovery proposed for the country which 1
briefly outlined in the table below

TABLE - 6.1

SYSTEM FOR _RECOVERY/COLLECTION & RECYCLING
DISPOSAL CFC'S IN NIGERIA

RECOVERY/COLLECTION RECYCLING

SECTOR  ~--mmmmmm e e e m e e e e e e e e e e m mmm e mm e mmmmmm—m— -
COLLECTION COLLECTION DELIVER |INPUTS FOR OPERATING INPUTS FOR

AGENCY METHOD TO ECONOMIC AGENCY ECONOMIC

VIABILITY VIABILITY

@
Car Service Portable Dealers * Suitable Major *Examption
Aircondi- Garages recovery of CFCs price whole of duty
tioners (Large equipment for CFC salers of on equi-
establi- recovered gas pment

shments) * Cut in *Subsidy

duty for on capi-

equip- tal inv-

ment estment
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AGENCY

COLLECTION

Commerci-
al & Ind-
ustrial
Refrige-
rators.

Equipment
suppliers
& mainte-
nance

agencies

RECOVERY/COLLECTION
COLLECTION DBELIVER
METHOD TO

@
Portable Dealers
recovery of CFCs
equipment

]
Plastic Dealers
Bags
Portable Dealers

recovery
equipment

Domestic Small
Refrige- fervice
rators Shops
Large
companies
service
workshops
e Selling
agencies who
well.
6.3.1 It

egenciles

of

CFCs would also

would have sgseparate recovery

may be reiterated that

recycling
quantities

90%

refrigerator

account for much

is

the

and the

mobile
are significant and which accounts for
of the CFC recharge requirements,
industrial
lower levels of CFCs for recharging.

car

INPUTS FOR OPERATING INPUTS FEOR
ECONOMIC AGENCY ECONONMIC
VIABILITY VIABILITY

*Increased
price of
CFC
* Cut in Major *Exemption
duty on whole- of duty on
equip- salers of equipment
ment &as *Subsidy on
capital
investment
*Increased
price of
CFC
* Free -do- *Exemption
Bags of duty
* Price on equi-
mechanism pment
*Subsidy
Cut in on
duty of capital
equipment invest-
ment
*Increased
price of
CFC
be the 1recycling
equipment as
in Nigeria the major area for
airconditioners where
almost
while the domestic
refrigeration sector
The

proposed legislative and institutional policy measures are
discussed below

Command & Control Measures

Legislation related to

Supply of CFCs

Cince

all CIC

al w2
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to enact legislation to make it necessary to report CFC
import and sale.

Secondly CFCs are sold to users through a large number of
dealers dispersed across the country.

Thus it would be necessary to have legislation that would
make it obligatory for dealers to accept recovered CFC
which could be passed back to the main importers. (i.e.
agents of overseas manufacturers) for recycling.

The Scope of such legislation would cover

* need to maintain records of imports, by type of CFC,
source, quantity, etc.

* need to maintain records of sales - delivery to users
if any and to dealers (dealer wise, location/city
vise).

* registration of authorised dealers

. obligation for dealers to accept recovered CFCs in

cylinders/bags from accredited servicing agencies

o obligation for main importers to accept recovered
CFCs from dealers in cylinders/bags

b specifying a standard for r=cyvled CFC and
limitations to its use, if any.

v need to maintain records of sale of recycled CFC

Uhile the specific legislation would be tailored to  the
country’'s own situation an illustrative provision of  such
legislation epacted in the State of Victoria in Australia

i3 given in Appe-ndix - 6.1.

Use of CFCs

Legislation i3 also proposed in respect of use and users
of CFCs. The scope of such legislation would be to

* identify all users (i.e. manufacturers, maintenance &
servicing agenciaes for all CFC #quipments including
Car Airconditioners)

’ restrict use of CFCs to persons who are certified or
accredited by the concerned Environmental Authority
such as FEPA based on their competence and
infrastructure to handle and minimise emission of
CFCs
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Appendix 6.2 shows jillustrative provisions of Section
23 in Uaste Management Policy - State of Victoria,
Australia

* making it cbligatory for users to maintain records of
purchase & use

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

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

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

It can also be made obligatory for prospective new
installations to provide for a recovery system 1in
their contract.

An illustrative extract of legislation covering the
above in the State of Victoria, Australia is
presented in Appendix 6.4 (Sections 32, 33, 34 & 35).
Also enclosed is an extract from the rules laid down
by South Coast Air Quality Management District,
California (presented in Appendix 6.4 A) on Recovery
or Recycling of Refrigerants from Motor Vehicle
Airconditioners and Reduction of Emission from
Stationery Refrigeration and Airconditioning Systenms.

- Furthermore, to encourage compliance, legislation
could be introduced which would require all purchases
of CFCs by service agencies on the basis that they
return a certain quantity of recovered CFC f~r
purchasing new CFC. Suppliers records would also
require to show how much reclaimed CFC was brought
back and how much fresh CFC supplied.

Illustrative provisions in the Irdustrial Uaste
Management Control Policy (for OD>) of State of
Victoria <covering various points above are shown in
Appendices 6.2 to 6.4 enclosed.

]

Disporal

Nigeria, because of its size and largely unregulated
environment in all spheres would seem to te a difficult
candidate to have a workable legislation for disposai of
used/discarded equipment.
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6.3.2
6.3.3

An unorganised secondary market for trading used equipment
and as yet low level of penetration for white goods would
make it 1nappropriate to have dealers to taxe such old
equipment when they sell 8 new one (Appendix 6.5 - Swiss
Law for such a mechanism).

The high costs of recovery of CFCs from discarded
egquipment and/or destruction of CFCs no specific proposal
is made on legislation on disposal of CFCs for Nigeria at

this stage.

Financial Support Measures

It is <clear that for success of any programme the
financial incentives must be significant and these should
predominate over command and control measures.

From the economic analysis pesented in Chapter - 5, it is
clear that a number of financial incentives are needed to

maKe the recovery and recycling enterprises viable.

These are :

* Making equipment available duty-free for the recovery
and recycling ventures.
* Providing grants/subsidy for setting up ventures. In

our workings on economic analysis of recovery/recyc-
ling enterprises, we have assumed a subsidy of 20% on
the cost of equipment whi:-h was the minimum to ensure
economic viability. It is recommended that the
actual subsidy be fixed between 20% and 505 depending
on the speed of introduction of ventures desirced.

o Increasing duties on CFCs which would in turn push up
price of vecycled CFCs
menting cost of plastic bags
training & accreditation expenses

* Meeting eXpenses for promotion and public awareness

Compliance with Reguirements of Muntreal Protocol

Uith recovery and recycling, as well as phase out of CFC
based equipment, the total consumption of CFCs in Nigeria
would remain within the Montreal Protocol limits upto the
year 2009. By the year 2010, "drop-in” substitutes are
expected to be commercially available world wide, and
hence the recharging demand in Nigeria in the year 2010
onwards (less than 10 MT) would be wvasily met. The above
costs would be best met by a fund created for the purpose.
Such a fund could be launched by aid from a multilateral

agency.

58




6.3.3

Measures for increasing public awareness

Given the dispersion of use of CFCs that is mainly in ca
airconditoners it would be appropriate to direct steps fo
public awareness mainly to car owners, garages, repair
workshops and of course manufacturers. The awareness
programme which <c¢ould be through hand bills and visual
display could highlight the economic benefits of recovery
and recycling CFCs and the benefits available.

In addition, due publicity should be given to popularise
training programme for certification & accreditation of
repair agencies and making them aware of codes of practice
which could also be for the measures proposed above.In our
opinion, FEPA would be the appropriate boedy to coordinate
the design & implementation of an integrated programme.

Institutional Framework

FEPA would have to <constitute a set of ©bodies with
involvement of other agencies for dealing with various
aspects of the programme on a ‘project’ basis. Such
projects would include

a) Evolving codes for better manufacturing and
servicing practices

b) Training the mechanics in better manufacturing and
service practices and also in recovery/recycling

2) Accreditation of mechanics and service stations

d) Collection and compilation of CFC consumption £ata

e ) Establishing demonstration stations for recovery
through plastics Dbags, recovery stations and
tecycling stations

£) Coordination with CeCcovVery/Crecycling stations
wstablished in a networsx

&) Providing technical support to industry in (L), (.2)
above and also in the use of CFC substitutes

h) Organizing public awareness programmes

Some of the Key institutions/agencies which could b=
involved are indicated below

- Ministries concerned with Industry, Trade and Federal
Budget

- State Environment Agencies
- Refrigeration and Air-conditioning Dealers and
Manufacturers Association (RADMA), under the aegis of

Manufacturers Association of Nigeria /(MAN).

- Local manufacturers of Cars : Peugeot and Volkswagen.
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CONCLUSION

The present legislative and institutional framework in the
country with respect to CFC use recovery and recycling is
limited. The Country lack an established machinery to
enforce elaborate regulations or legislation.

Unlike in developed countries the public awvareness
consumer pull i3 also limited and cannot be counted
‘drive® a recovery and recycling program.

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

In Nigeria, the socio-economic <climate suggests that
legislation though necessary may not produce immediate
results. UWith mobile airconditioning being the major
sector and also it being a logistically ‘easier’ sector
there is a strong case for promoting private enterprises
"0 set up recovery ventures.

Specific action would be for the government to
exempt duty on equipment for recovery and recycling

provide grants/subsgidies to assist in setting up
collection/cecovery and recycling ventures. Suuvh
subyidies would range frum 20-50%7 of capital cost. A
minimum of 20% 5ubsidy i3 necessary  for ensuring
viability, whereas a higher Subsidy of upto 50% would
Be: based on the individual country’s approach to the
motivational level doesioed fot exXpedibing

implementation.
fund training «<o:mhts and publivc awareness programmes

raise the price of imported CFC 11 & 2 to make
recycling attractive.,

Strengthen existing institutions involved in
environment and/or industrial activities to have a
separate wing for implementing the recovery and
recycling programmes in each country.

2nact legislation and a system of quotas to ensure
that gservice agencies and suppliers participate in
the c¢ollection/recovery and recycling programmes.

The above could be met by creating a4 fund which could be
set up with the help of multilateral aid.




CHAPTER - 7

CONCLUSIONS

CFC AUDIT

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

As none of the project countries manufacture CFCs and
there are no significant exports of CFCs or CEC based
products, the consumption in each of the countries |is
approximately equal to the imports.

A summary of the total imports and utilisation of CFCs in

the three project countries is given in Table 7.1.

TABLE - 7.1

IMPORT & UTILISATION OF CECs IN 1991 (MT)

| EGYPT | KENYA {  NIGERIA
IMPORT e et R i fommmmmm oo
|CEC-11{CFC-12|CFC-11|CFC-12{CFC-11|CFC-12
---------------- R Rl Rl Bl bbbl Rt
I IMPORT | 1050 | 8060 ; 18 | 77 | 350 ; 793
R R jommmmmmmmmm

| 1850 | 97 ; 1059

II UTILISA-

! i | | [
i | | i i
TION ! i | { i ;
] ! i } i i
- Refrigera- | 345 | 435 | 16.5] 78.9%2| 7:1.7) 471.3
tion & Air | | | } ] |
condition- | | } | | |
ing | | I | | |
] | | ] | i
- Aerosols | 20 | 360 | 5 | 4 | - ] 150
| | | | ] i
- Plastic ! 640 | 50 | - l - | 280 |} -
foams | i | ! | |
""""""""" I I e R Rl Rttt Eddedededatl R
Total | 1075 | 845 | 21.5] 82.9| 351.71 621.3
ittt | === ===----- ===
| 1920 ! 104.4 } 973

The utilisation in each country has been egstimated by
building up the demands for each of the sub-s3ectors,
through a comprehensive field survey of industrial
enterprises.
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The utilisation in the case of Egypt and Kenya is slightly
higher than import figures, as part of the CFCs are
indirectly imported, through refrigerators and foamed
cabinets. However, in Nigeria the consumption of CFC 12
is lower than import quantity as about 10-15%7 of the
imported CFC 12 is re-aexported to neighbouring countries
such as Ghana & Camerocon.

There is ro significant consumption of CFCs in the solvent
sector as CFC-113 has been substituted by Carbon

Tetrachloride and Methyl Chloroform, which are also
controlled substances as per the amended Montreal
Protocol.

The current rc¢tail prices of refrigerants in the thren
2 a

project countries area are given at Table - 7.2 below :

(US3 PER KG)

EGYPT KENYA NIGERIA
CFC 11 2.2 2.85 1.8 - 2.3
CEC 12 3.5 - 3.9 4.6 - 7.8 3.0 - 4.0
HCFC 22 4.2 - 5 7.10 3.5 - 8.5

CFC National audits lhave shown that the total «consumption
of CFC 11 and CFEC-12 in the proj=ct countries has
decreased dJuring the last few years primarily due to
substitution by other substances in the foams and
aerosols sectors. In Egypt the import of CFC i1 & CFC 12
has gone down (rom 2400 MT in 1939, to 1700 MT i 19921,
Similarly in Kenya there is a decrease from 230 NT {1 3%)
to less  than 100 MT in 19°1; and in Nigetia the
ceduction has been less significant, i.e. from 1300 MT  in
1785 to 1050 MT in 19291. Trends iIndicate  that these
figures will further go down.

DEMAND FORECAST

In the airconditioning and refrigeration sector, due to
the complete dependence on imports f(or compressors as well
as CFCs, the trend is that of phasing out the CFC based
equipment in line with the developments in advanced
countries. Hence gradual phaseout of CFC based equipment
is expected to start from 1992/1993 itself, with complete
phaseout expected by 1997. The earliest phaseout will be
for commercial refrigeration equipment which can be easily
designed for operation with HCFC 22.

In other sgectors viz aerosols, plastic foams and solvants,
complete phase out iz expected by 1995, 1993 and 1294 in
Faypt, Kenya anc¢ Nigeria respectively.
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Taking the above into account, the demand for CFCs upto
the year 2010 has been arrived at for each of the three
countries by aggregation of the demands for the various
sub-sectors of airconditioning and refrigeration in the
respective countries, as summarised in Table - 7.3 below.

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

TABLE - 7.3

PRESENT & PROJECTED DEMAND FOR CFCs IN THE
PROJECT COUNTRIES {(MT)

780 172.3

|
|
|
- Refrige- |
ration & |}
Aircon- !
ditioningl|
|
- Ae¢rosols | 450
l
- Plastic |
Fuoams i
|
]

- Solverts

&
v
~

- Refrige- 61.4 37.0
ration &
Aircon-

Jditioning
- Aerosols

- Plastic
Foams

- Solvents
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Table - 7.3 (Contd.)

COUNTRY | 1991 | 1996 } 2005 ] 2007 | 2010
| | | | |
NIGERIA | | i | |
| i | [ |
- Refrige- | 543 | 408.1 | 104.2 | 50.3 } 11.7
ration & | | | | I
Aircon- | | ] | |
ditioning| | I i |
| | I | |
- Aerosols | 150 } - | - | - } -
| | | | |
- Plastic | 280 } - | - ] - | -
Foams | | | | |
| ] ] | |
- Solvents | - | - | - ] - ] -
|---——-- === |-======- |-==—=--- j---=----
| 273 } 408.1 | 104.2 | 5S0.3 | 11.7

In 2ach of the three countries, the import and consumption
of CFCs is <c¢oncentrated in and around the national
capitals. In Egypt, most of the importers of CFCs and the
ma jor users are located in and around Cairo. Similarly in
Kenya & Nigeria the concentration of importers and wusers
of CFCs isg in Nairobi and Lagos respectively. However in
Nigeria, the distribution network of the importers |is
Julite spread out across the country, whereas in the other
two countries Lt is limited to only few of the important
cities/towns, where the manufacturers and/or servicing
agencies for CFC based equipment are operative.

~3
“J

EQUIPMENT FOR RECOVERY AND RECYCLING OF CFCs

Equipment for recovery and recycling are availablae for
different applications in various capacity models. These
equipments have been in use in developed countrieg and the
technology for the same is well established and brought to
a level 90 that it can be easgsily adopted.

Since the volumes of CFCs handled by typical individual
enterprises in the project countries are very small, it is
recommended that the low cost low capacity and portable
models of the recovery and recycling equipment would be
most appropriate for early adoption in Egypt., Kenya and

Nigeria. These equipment are versatile and can be uged
for recovery and recycling ot HCFC-22. Their utility will
thus continue even after the CFCs are phased out

completely.
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Features incorporated in the recovery and recycling
equipment are such that these can be easily operated and
maintained by local technicians, after initial training
input of 1 to 2 weeks. The important operating parameters
for these equipments are as folliojws

Recovery Recycling
equipment equipment
- Spares & consuma- 0.31 0.41
bles (US $/K&)
- Energy consumption 0.05 KUWH 0.05 KUH

(per kg)

TECHNICAL OPTIONS FOR COLLECTICN/RECOVERY AND RECYCLING OF
CFCs

The recovery and recycling of CFC-11, which is a liquid at
room temperature and is used for large commercial
installations, has been an established practice. Hence
the focus in this study was on recovery and recycling of
CFC 12. Though HCFC-22 is not covered under the project,
it 1is of interest as similar equipment could be used, as
for CFC 12, for recovery and recycling.

All the three project countries - Egypt, Kenya and Nigoeria
which are signatories to the Montreal Protocol have per
capita CFC-consumption 1levels as given in Table - 7.3
below

TAPLE - 7.4

PER CAPITA CFC CONSUMPTION

TOTAL CFC ESTIMATED PER CAPITA
CONSUMPTION FOPULATION CFC CONSUNM-
IN 1991 IN 1991 PTION
(MT)
EGYPT 1920.0 57 Mn 33.70 gms
KENYA 104.4 25 HMn 4.15 gms
NIGERIA 973.0 115 Mn 8.50 gms

These are far lower than the specified limit of 0.3 K¢
per capita, and put them in the category of "Developing
Countries”.
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Presently, CFC imports in these countries are mainly from
France, UK and Germany. Even if these countries stop or
curtail the production of CFCs in the next few years, the
project countries viz. Egypt, Kenya & Nigeria, will not
have any problem, as these will still be available from
other sources such as China, India, etc., although prices
of CFCs are 1likely to rise world-wide due to the
accelerated phasing out of CFCs in developed countries.

The project team, however, saw a considerable amount of
enthusiasm iIin these countries to counter the ozone
depletion problem and to reduce the consumption/import of
CFCs. Initiative taken by these countries to sign the
Montreal Protocol alongside developed countries is
indicative of the positive attitude of their governments
to this issue.

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

Country Sub-Sector

Egypt - Decmestic refrigeration & deep freezers
- Mobile airconditioning

Kenya - Domestic refrigerators & deep freezers
- Commercial & Industrial refrigeration

Nigeria - Mobile airconditioning

- Domestic refrigerators & deep freezers

Congiderations for Adoption of Recovary & Recycling

Equipment

Local manufacture/assembly of the recovery and recycling
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 requirements
with the neighbouring countries’ requirements. Therefore
three or four projects can be considered for Africa as a

whole.

However, the necessary iLeclinical 8Kkills and cocmps

exists to operate and maintain the equipment, with
necessary training inputs being provided initially.

A~
v Qs

Attainable Reduction in CFC Consumption

Recovery and recycling programmes in each country will
help reduce the CFC consumption substantially. The total
consumption of CFCs in each country includes substantial
quantity wused for flushing/cleaning and leak detection
during servicing and repair of the refrigeration and
airconditioning equipment. This quantity is considered as
technically possible to recover & recycle.
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Further, in the cases of compressor failure or leakages in
the refrigeration system, some quantity of the refrigerant
remains in the system which can be recovered at the time
of servicing/repair.

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

TABLE - 7.5

MAXIMUN ATTAINABLE REDUCTION IN CFC CONSUMPTION
BY RECOVERY & RECYCLING (1991 DATA)

as % of recharging as % of total
demand demand
Egypt 58 28
Kenya 56 26
Nigeria 36 27

Recovery of CFCs from related materials (Insulation Foam)

The recovary of CFCs from insulation foam is logistically
and economically not feasible in the project countries,
due to the wide dispersal of scrapped refrigeration
2quipment, and the highly capital intensive nature of
requisite facilities.

Safv Disposal of CFEC.

Disposal of CFCs is not a practical proposition for any of
the project countries as the facilities for thermal
incineration requlre very high capital investment (over
J5% 40 million) and can be justified only i1f the quantity
of CFCs to be Jestioyed is of the order of 15,000 MT per
annum. Even then the cost of destruction is about US3
3000-3500 per MT of CFC making it economically upviable.

ECONOMIC ANALYSIS

The three types of practical ventures for recovery
and/or recycling of refrigerant gases in the
Aircqnditioning and refrigeration sector for each country
are

a) Collection using - for domestic refrigerators and
plastic bags deep freezers sub-sector
b) Recovery using - all gub-gectors

portable equipment
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c) Recycling using - all sub-sectors
portable equipment
(with additional
recovery equipment)

These ventures will be operated as an extension of the
existing activities of industricl enterprises in the
field, and hence must provide sufficient economic
motivation to the promoters.

The venture for collection using plastic bags does not
involve any capital investment, while the ventures of type
(b) & (c) would require initial capital investment for
suitable equipment, which is estimated at about US $ 1000

and US § 2400 respectively. This is based on the
indicative prices of the specific models which are
considered appropriate for adoption in the project

countries.

The viability analysis for each type of venture |is done
taking the following aspects into account : :

a) Estimation of cost of the project, in local currency,
and means of financing on the basis of current norms
in 2ach country.

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

) Assessment of operating «<osts including cost of raw
materials, vconsumable & spares, power, labour,
transportation, depreciation, interest and other

ovetheads.
d) Proj=ution ot the level of avtivity/scain of
operation for vcach type of venture in =ach vcountry,

upto the year 2010 (terminal year for CFC phaseout).

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

- concentration and dispersion of gectors/sub-
sectors to be addressed by each type of venture.

- level of activity of a typical venture.

- realistic proportion of the target population to
be addressed.

- manpower availability.

68




.5.

- recognition of the fact that the recovere le
quantity would progressively reduce due .0
phasing out of CFC based equipment.

The important findings regarding the viability of ventur=s
are summatrised at Table 7.6 below

TABLE - 7.6

SUMMARY OF VENTURE VIABILITY ANALYSIS

of CFC recy-
cled (US %)

VENTURE TYPE i EGYPT i KENYA | NIGERIA
i } | }
|- No. of ventu-} 100 ] i0 i 150
] res | | |
| | | |
|- Cost per kg | 0.92 } 1.04 i 0.92
Reco- | of CFC reco- | | }
very | vered(US $) l | }
only | | | |
| - Break-even } 209 Kg | 145 Kg | 205 Kg
| volume ] i |
i ] | }
| IRR | i |
| | i |
|- on eyuity ] 67.8% | 93.9% ! 215.1°%
| | | }
|- on total | 23.5% T 27.9% | 47 .2"%
| capital ] | }
| ] i |
iPayback Period | i i
i | i !
|- on e=quity ! 1 Year & | 1 Teat H ¢ Months
i |Six months | |
] | i i
|- on total i 4 Years i 4 Years | 2 Years
] capital ] ] ]
! | ! |
| | ! ]
|- No. of ventu-|] 12 ] 5 | 10
| res I I I
Recy- | ] | }
cling |- Cost per kg | 4.10 | 5.80 } 4.47
| | I |
| ] | |
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VENTURE TYPE | EGYPT | KENYA | NIGERIA
| | i |
|- Break-even | 1439 K¢ | 1013 Kg | 1306 Kg
l volume } | |
| i | |
| IRR i | |
i | i |
]- on equity | 197.2% | 179.9% ] 325.1%
| | | |
|- on tota. | 78.9% | 75.6% | 97.7%
] capital } | i
| | | |
|Payback period | | |
| | | |
|- on equity i 1 Year & | 8 Months]| 6 Months
| } 2 Months | ]
| | | |
|- on total i 2 Years | 2 Years | 1 Year &
} | | } 6 Months

Based on the venture level viability analysis, the net
national w=conomic benefit for each country, for adopting a
recovery and recycling jprogramme, has been worked out by
taking into account the following

Benefits:

savings in imports of refrigerants
invrease in employment
-  ipnerease in consumption and investaent
- increase in government revenues

Costs:

- cost of equipment and consumables

training and publicity costs

- increase in costs of overheads and maintenance of
ventures

duties and taxes foregone by the government

The above cogts and benefits have been assesged till the
year 2010 and net present value obtained by discounting at
the rate of 2% for arriving at the net national economic
benefit for each country.

70




~J4

~

~3

The Net National Economic Benefits to the project
countries, based on the above analysis, works out to (-)
US$ 5.95 million, (-) US$ 0.48 million and (-) US 3 C.97
million respectively {or Egypt. Kenya and Nigeria.

COMFLIANCE WITH MONTREAL PROTOCOL

In the context of compliance with the regquirements of the
Montreal Protocol, it is seen that in Egypt and Nigeria
the total demand exceeds the limit in the year 2007.

However, in the case of Kenya, this takes place earlier,
i.e. in the year 2005. With the implementation of
recovery and recycling programmes, the compliance with

protocol requirements can be achieved a3 folliows :

- Esypt - upto 2007
- Kenya - upto 20807
- Nigeria - upto 2010

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

FRAMEUORK FCR IMPLEMENTATION

Presently, none of the three proje2ct countries have any
legislative regulations regarding collection/recovery and
recycling of CFCs. Even regarding usag=, vnly Egypt has

introduced in 1989, a Ministerial Jdecrew banning the use
of CFC:s for amrosols.

I'n the context of the findings of the study, it is felit

Jdesirable and NrecCR35Ary to introduce trgulatory
lugislative measures regarding various aspects of CFC
consumption, viZz sale, purchase and conservation, through
recovery & recycling. These legislative and regulatory

measures would be aimed at achieving the following:

a) identification of users of CFCs

b) imposing an obligation on sellers and users to report
consumption or utilisation of CFCs

c) astablishing codes of practice for repair/servicing
agencies

d) accreditation of service mechanics and agencies
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e) ensuring proper disposal of equipment containing CFCs

£) ensuring adoption of recovery and/or recycling
equipment

Further, the analysis shows that cecovery and recycling in
the project countries will be economically viable at the
venture level, provided that the following financial
incentives are given.

- exemption of import duty on recovery and recycling
equipment

- subsidy on equipment cost (@ 20% to 50% depending
upon individual country’'s level of motivation to
implement the programme)

- increase in import duty on CFCs

- free supply of plastic bags to service agenclies for
collection from domestic refrigerators and deep

freezers

- funding the cost of training programmes on operation
and maintenance of recovery and recycling equipment

- . funding the public awareness campaign, ete.

In order to initiate and implement the above scheme, it 13
necessary to strengthen the institutional framework in
esach country. This would involve «creating a specific
organisation (which could be under the aegis of the
present  environmental aguneies in savh country) for
overall wcoordination and monitoring, as well as creating
pruper awareness aboul the Narmful ef(fects of vzone layer
depletion. The ozt of the crecovery and recycling
programme, based vn Net Nutional Ecounvmic Jenefit Analysis
for each country, could be met from multilateral fund.

COMPARISON OF COUNTRY CASE STUDIES s« FORMULATION OF
REGIONAL GUIDELINES

The comparison of the country case studies brings out the
following :

a) The present industrial infrastructure is poor and
manufacture of CFC based equipment is dependent on
import of <compoaents as well as CFCs. Hence the
substitution with non-CFC based equipmuent in OEM
would take place in line with the developed

countries.
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b)

d)

e)

£)

h)

i)

However, wconomic pressures would motivate extended
use of existing CFC based equipment, resulting in
continuved trequirement of CFCs for recharging.

11 cases, technical options identified are
ar. These are

-

Y

n
imi

¥]

- Use of plastic bags for collection of CFCs from
domestic refrigerators

- Recovery equipment for recovering CFCs from car
airconditioners and commercial refrigeration
svstems

In all cases, recycling would be ideally wundertaken
by the CFC suppliers as they have the necessary
infrastructure for collection, steorage and
distribution.

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

Ue have found that recovery and recycling ventures
an be made viable by giving adequate financial
support and instituting an appropriate pricing
echanism for collected/recovermi and recycled CFCs.

i

In all «countries, the present organisation unde:
respective environmental agencies raquicres  to  be
strengthened for implementing and monitoring of the
CFC racovery and recycling programmes.

Existing legislative framework in  =ach  of the
countries i3 inadeguate Wwith vespect to CrC
utilisation. his calls for necessary legislation to

Le enacted to cover the followviag :
- Sales & purchase of CFCs

- Formulation and implementation of <code
practice in manufacturing as well as serv

- Collection/recovery of CFCs by service agencies
and purchase of the same for recycling and sale
by the selling agencies

Need for emphasis on increasing public awareness to
make the collection/recovery and recycling programmes

succegsful.
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REGIONAL POLICY GUIDELINES FOR AFRICA AS A WHOLE

The regional guidelines 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
through implementation of viable CEC collection/recovery
and recycling programmes.

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

The audit data would need to be analysed for
prioritisation of sub-sectors for implementing the
recovery and recycling programme. This would be based on

the asgsessment of the quantities of CFC handled and
geographical dispersion of users as well as servicing
agencies.

Some of the significant guidelines are

Institutional

Each country would require to have an organisation
identified or ocreated to implement the collection/
recovery and recycling programne:. This cvan be achieved
by Institutional strengthening ot any existing agency
involved in onvironmental Lssues.

r

.-v:h'i'.;ld.ti’l—:

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

Market Measures

Intervention to raise prices of virgin CFCs, curbing  of
imports through limited quota allocation, setting up
central recycling facilities, creation of public awareness

etc.

Financial Support

Subsidies on capital investment for recovery and recycling
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FIGURE - 7.1

REGIONAL POLICY MAKING FRAMEUORK
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7.10.2

7.10.3

projects, funding of costs on training, wvaiving of import
duty on equipment, subsidising the cost of plastic bags
etc.

National Governments would, in turn, need support for
funding this prograsme from external sources, i.e.
multilateral fund created by the international community.
The proposed regional policy making framework is shown in
Figure 7.1.

REGIONAL DATA BANK

A national data base would need to be created for each
country which would comprise of data on enterprises, sub-
sectors and sectors of industry using CFCs. The data base
for each country can be integrated into a Regional Data
Bank, for which a detailed outline has been presented in
this report.

The regional data bank would be organised in four levels,
as follows:

Level 1 : Enterprise level

Level 2 : Sub-sector level

Level 3 : Sector level

Level 4 : Country level

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

The country level data would provide the inputs at the
regional level to facilitate comparative analysis of the
CFC consumption and conservation under different policy

regimes. Figure 7.3 shows the scheme of such a regional
information system.
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FIGRE - 1.2

SYSTEM FRAMEMORK AT COUNTRY LEVEL
FOR REGITNAL POLICY ANALYSIS
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7.11

SUNMARY

The findings of the study indicate that given adeguate
finan:ial support from multilateral a&ag=ncies and with
appropriate legislation and institutional strengthening
for implementation, viable programmes for reccvery and
recycling of refrigerant gases can be set up in Africa.
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APPENDIX - 1.1

LIST OF REPORTS/DOCUMENTS USED AS REFERENCE HMATERIALS

1. Techno-economic assessment of the financial viability
of the collection and safe disposal of refrigerant

gases and relevant material in Africa: Background

analysis.
(UNIDO - 1990)

2. Revised Montreal Protocol - requirements and
assistance to the developing countries, Thailand.

(UNEP - 1991)

3. Costs to Egypt of protecting the Stratospheric Ozone

Layer.
(Egyptian Environment Affairs Agency-1990)

4. Ozone Layer Protection : Kenya case study on costs

and strategies.
(UNEP - 1990)

5. The costs to developing countries of entering the
Montreal Protocol.
(UNEP, Nairobi, 1990)

6. The economic implications for developing countries of

the NMontreal Protocol.
(UNEP, Nairobi, 1990)

7. CFCs : Times of transition, American Society of
Heating, Refrigeration and Air Conditioning Engineers

(ASHRAE 1989)

8. Potential costse of restricting CFCs use.
(US Department of Energy, 1989)

9. Aercaols A - Z, British Aerosols Manufacturers

Associatijion.
(1988)

10. Ozone protection Act 1989, Australia.
11. Code of good practice (Australia) for -

- The reduction of emissions of CFCs - R11, R12,
R113, R114 and R115 in refrigeration and air-
conditioning applications.

(1990)




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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R12 in domestic refrigeration applications.

(1990)

Minimisation of CFC emissions from
degreasing/cleaning plants using CEC 113
solvents.

(1990)

Code of practice for the control of CFCs from motor

vehicle air-conditioners.
(Motor Traders Association of Australia, 1991).

Equipment literature on refrigerant recovery and
recycling machinery given at Para 5.2 of Interim

Report, 1991.

Technology in Indian refrigeration and compressor

industcry.
(Ministry of Science and Technology, Government of

India, 1988).

CFC s8cenario and substitution options in Indian

context.
(Shri Ram Fibres, India, 1989).

Alternative to CFC infested polyurethan (PUF),
(Glass Fiber Manufacturers Asgsociation, India, 1991).
Refrigeration and Air-conditioning study and

recommendations.
(Task Force on National Strategy for phasing out

ozone depleting substancee, Indize, 1991).

Report on the supply and use of Ozone Depleting
Substances in India and sectoral analysis.
(Binistry of Environment & Forests, Government of

India, 1990).

Mexico’'s strategy on Ozone Layer Protection : A case
study on the cost of implementing the Montreal

Protocol.
(National Manufacturing Industry Chamber, 1990).

Chile : Strategy on Ozone Layer Protection : A case
study on the cost of implementation of the Montreal

Protocol.
(Ministerio de Bienes Nacionales, Chile & UNEP)

The Uorld Bank and the Environmment - A Progreass

Report Fiscal 1991.
(The Uorld Bank, Uashington DC)
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Country Capacity to conduct Environmental
Assessments in Sub-Saharan Africa :
(The Uorld Bank, Africa Region)

Environmental Policy and the Public Revenue in

Developing Countries.
(The Uorld Bank, July, 1990)

Implemmenting the Montreal Protocol to Protect the

Ozone Layer
(The Uorld Bank)

Recovery or Recycling of Refrigerants from MNotor
Vehicle Air Conditioners (Rule 1411).
(South Coast Air Quality Management Distt Board,

California)

Reduction of Chlorofluorocarbon Emissions from
Stationary Refrigeration & Air Conditioning Systems

(Rule 1415)
(South Coast Air Quality Management Distt Board,

California)

CFC Alliance Bulletin (July/August, 1991)
(Alliance for Responsible CFC Policy., Arlington)

CFC-12 Refrigerant Recycling & Service Procedures for
Automotive Air Conditioning Technicians-Certification

Training Manual.
(Mobile Air Conditioning Society, East Greenville, PA

18041, USA).

Strategy for Ozone Protection
(Australian Environment Council, August 1989)

Technology in Indian Chlorofluorocarbons (CFCs)

Refrigerants and their Substitutes Industry
(Department of Scientific & Indusutrial Research,
Minigsitry of Science & Technology, <Jovernment of

India).

Reducing the consumption of Ozone Depleting Substance

in India
(S.B. Billimoria & Co., India)

Technical Progress on Protecting the Ozone Layer
Report on the Technology Review Panel (Pursuant to
Article (6) of the Montreal Protocol on Substances
that Deplete Ozone Layer, under the Auspices of the
United Nations Environment Programme, June 1989)
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Project Appraisal & Planning for Developing Countries
by I.M.D. Little and J A NMirrlees

Swedish Code of STATUTES/SVENSK FOR FATTNINGSSAMLING
ORDINANCE ON CECs, HALONS ETC., (1988:716) (UNEP)

United Nations Environment Programme
(Pilot Workshop for CFC Officers, Bangkok, Thailand,

30 March - 2nd April, 1992)

Reduction Strategy -~ Austria, Switzerland
(Pilot Workshop for CFC Officers) (UNEP)

Sveden Experience on Recovery of Refrigerants and

better Maintenance - Sweden
Pilot Uorkshop for CFC Officers (UNEP)

Automotive Airconditioning
Pilot Uorkshop for CFC Officers (UNEP)

Automotive Airconditioning - Code of Practice
(Pilot Uorkshop for CFC Officers (UNEP)
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LIST OF ORGANISATIONS/PERSONS CONTACTED

DURING FIELD SURVEY

NIGERIA

SL. COMPANY PERSONS

NO. -

i. CFC SUPPLY (IMPORTERS)

01. CAPL Mr L A Larmie
General Chemical Div. Business Manager
24, Ccmmercial Road (Industrial Chemicals)
P.M.B. 1004, APAPA Mr Yinka Karunwi
Lagos, Nigeria. Marketing Manager
(Associate Company of ICI PLC)

02. OAE Nigeria Ltd Mr Kayode Akinsanya
54 & 59 Ishaga Road Chief Co-ordinator
Surulere
P O Box 6002, Surulere
Lagos.

(Principals : Kali-Chemie Iberia, S.A, Spain)
g3 Ashmina Limited Mr Deepak Roche

Great Nigeria House Director

8th Floor,

47-57, Martins Street

Lagos.

(Agent : ICI, UK; Ausimont, Europe)

04 Nulec Industries Ltd Mr Pawan P. Singh
Hassan Transport Hanager
Building
12, Ijora Causeway,

I jora, Lagos.
Post Address : P.O. Box 664, Apapa, Nigeria.
(Agent : Allied Signals, USA; Kalichemie, Spain)

05 Nigeria Hoechst Plc Mc P M Palm
144, Oba Akram Avenue Exec. Director
P.0. Box 261, Ikeja (Industrial)

(Agsociate Company of Hoechst, Germmany)




06.

07.

08.

09.

10.

11.

12.

iii.

13.

14.

OLYMPIC Enterprises
(NIG.) Ltd

§2, Balogun Street
G.P.D. Box 2435
Lagos, Nigeria.

General Importer

NEVAS Nigeria Ltd

3/4, Abebe Village Road
Iganmu Iganm

Surulere, Lagos.

General Importer
Ristian Technical
(Co.)Ltd

168, Isolo Road
Mushim, Lagos.

General Importer

APPENDIX - 1.2(Ccntd.)

Mr Shyam A Hathiramani
Director

Marketing lManager

Managing Director

SUPPLIERS OF CECs (DEALERS)

CAPL
Regionai Office
Aba, Nigeria.

C C Umeh
19, Park Road
Aba, Nigeria

Hon-Well Technical
& Construction Co.
No. 30, Pound Road
Box 3371, Aba

Aba State, Nigeria

Ltd

Gas Producers Ltd
Jos, Nigeria

Mr O O Jaiyeola
Regional MNManager

Mr Patrick Ugoh
Manager

Mr NZE M.0. Ezenobi
Chairman & Managing
Director

Mr U Uwen Ogodoh
Area Manager

SUPPLIERS OF POLYOLS (IMPORTERS)

CAPL

Apapa, Lagos.

Business Manager

(Polyols)

(Associate Company of ICl, UK.)

IBAFON Chemicals (Nig)
td

PLT 248,HMuri Okunola St
Victoria Island, Lagos
(Agent Dow Chemicals,

Marketing Manager

USA)




iv.

15.

16.

17.

18.

19.

20.

21,

MANUFACTURERS OF DOMESTIC

APPENDIX - 1.2(Contd.)

REFRIGERATORS & DEEP

FREEZERS

Thermocool Engineering
Co. PLC

Planning Office Way
Ilupeju Industrial
Estate °

P.M.B. Ikeja.

21132,
DEBO Industries Limited
Adebowale Group of
Companies

Plot 6, Block H

Nshodi Ind. Scheme
PMB 1214

Oshodi, Lagos.

Associated Electronic
Products (Nig.) Ltd
Km. 16, lkorodu Rd.,
Ojota, P.0. Box 1921
Lagos, nigeria.

Nigeria Engineering
Uorks

49, Trans Amadi
Industrial Layout
P.0. Box 519,
Port Harcourt, Nigeria.
Kaycee Refrigeration
Industries

66, Trans Amadi
Industrial Layout

Port Harcourt, Nigeria.

Nigerian Sewing lachine
Manufacturing Co. Ltd
(An Associate of SINGER)
Singer Industrial

Road,

KM 40, Lagos-

Abeokuta Express Road
Sango Otta, Ogun State
Nigeria.

GACOL (Nig.) Ltd
KM2, Otta Idiroko Road
Sango Otta

Ogun State, Nigeria

Mr R M Rayner
Technical Manager

Mr Kunle Adebowale
Assistant General Manager
Mr I E A Pardiwala
Factory Manager

Mr Macauley

Service Manager

Mr Jide Sogbesan
MDA Factory/Service
Manager

Mc S B Bhaiya
Managing Director
Mr Sharma
Technical lanager
(Appliances)

Mc R Singh
Factory Manager

Mr Onyendi A.
Nwaguri
Factory Engineer

Chief Fagbeni
Production Manager




22.

23.

24.

26.

vii.

27.

28.

Cheltex Limited

(A Div. of Chellarams)
KM 40, Lagos-
Abeokuta Express Road
Sango Otta, Ogun State
Nigeria.

ASSEMBLERS OF COMMERCIAL

APPENDIX - 1.2 (Contd.)

Mr Adeleke
Oneban jo
Production
Engineer

REFRIGERATION EQUIPMENT

Aluminium Manufacturing
Company of Nigeria Ltd
(ALUMACO)

32, Creek Road

P.O0. Box 60, Apapa

Lagos.

BEAM (A div. of UAC)
Plot 6, Akinyemi
Crescent

Matori Industrial Scheme

Matori, Mushin, Lagos

Palmer Commercial
Refrigeration Services
Company

Fasakin Food Compound
Plot 1,

Thomas Laniyan Street
Anthony Village
lkorodu Road, Box 4756
Shomolu, Lagos.

DIPL.-ING AMOS OLU. ADU
Product Manager

Vehicles & Coldroom Deptt
Mr B Tan

Refrigeration Engineering
Manager

Engr Adebayo-Ise B.B.
Cooling Service Manager

Chief Parmer M.I. OTONO
Chairman Managing Director

ASSEMBLERS OF REFRIGERATED TRUCKS/VANS

ALUMACO
Isolo,
Lagos.

CENTRAL AIR CONDITIONING

Mandilas Enterprises Ltd
35, Simpson Street

Lagos

(Representatives of
Camier Corporation,USA)

United Technology
Nigeria Ltd
Surulere,

Lagos.

Mr Ajala
Refrigeration Engineers

Mr E U Olobrian
Manager - Sales
Mr A Lamidi
Sarvice Engineer

Mr T. Tobun
General Manager




29 .

30.

31.

32.

33.

34.

35.

36.

37.

38.

PEUGEOT Automobile
Nigeria Ltd
Kakuri Indl.
PMB 2266, KADUNA

Estate

APPENDIX - 12 (Contd.)

Mrs O E Bello

Head of Quality Lab.
& Environmental
Control Unit

(Manufacturers of Peugeot Cars)

Leventis Motors Pic
Creek Road, Apapa
Lagos

Mr Omana
Assistant Service
Manager (Cars)

(Dealers of Mercedes Benz)

Mandilas Motors
Simpson Street
Lagos

(Dealers of Volkswagen)

SCOA Motors Plc
Isolo,
Lagos

Mr Okerinde
Service Manager

Workshop Manager

(Dealers of Peugeot & Toyota)

R T Briscoe (NIG) Ltd
Plot 2, Block G

Isolo Express Road
Isolo, Lagos.

Cooland Technical

(Nig) Ltd
304, Muhammed Uay
Yaba, Lagos.

E O Innoma & Co.
90 KiriKiri Road
Olodi, Apapa, Lagos

Peerless Technology Ltd
103th Finbori Road
Akoka, Lagos.

Ugo Technical
281 Igboukwer St.
(D/Line), Port Harcourt

Nurigbare Sifous
Tech. Refrigeration
2A, Rumneme/Ogbs St.,
Port Harcourt

Mr Uguru
Service Manager

Mr UWUahid Kaslai
Technical Manager

Mr Innocent Okoligive
Director

Mr Lanre Odewume,
Project Engineer

Mr Ugonna Madaka
Technical Officer

Mr Anthony Nuigbara
Director
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39. T N Overandir Refining Mr T N Owvuanda
Company Director
11 Ojoto St.,
Mile II, Diobu
Port Harcourt

40. Asto Technical Co. Mr Francies Nwigbo
36, Aska Road Technician
Onitsha .

41. Super Co. Mr Raphael Ofegeilo
2 Iboker St., Director
Onitsha

42. Pearl Ind. Eng. . Mr Raphael Esonwanne,
Sarvices Ltd Director
162 Cameroon Road '
Aba

43. D H Efficient Tech. Mr D C Nwo ju
Co. Director
135 Cameroon Road
Aba

44. Refrigeration Co. Ltd HE Abraham Adeaiyz
21 Clinic Road Technician

Yaba, Lagos.

45. Al-Aziz Technical Inv. Mr Azeez A.Shofela
Ltd Managing Director

4, Ogunyemi Street Pedro
Shomulu Lagos

x. CAR AIR CONDITIONERS

46. Sammmy Oguns & Co. Mr S O Ogundipe
71, Itire Road Managing Director
P.0. Box 6902,
Surulere, Lagos.

47. Havana Mc Rufos
Smulere, Lagos. Proprietor

48. Simbo Tech. Mr Simbo
Surulare, Lagos Proprietor

49 . Bafos Mr Adebayo
Surulare Proprietor
Lagos

50. Adesoyole Technical Chief Adesoyole

Surulare, Lagos Proprietor




51.

52.

53.

54.

55.

56.

57.

58.

59.

xii.

60.

61.

Collstones Technical
Co. Ltd

49/53, Queens St.
Yaba, Lagos.

Shamrock (Nig.) Ltd
84, bale St
Olodi Apapa, Lagos.

Paul-Ind. Engg.
Services Ltd
Aba

UTC Nig. Plc
P O Box 112 PH

H.D.L Services &

Supply
Port Harcourt

Christso & Sons
Jos Bauchi Rd.

COLD ROOM INSULATIONS

UAC Foods

230, Apapa Road
Box 177, I jora
Lagos.

Staple Foods
Lagos.

Tatasha Coldrooms
Port Harcourt.

AEROSOL FILLERS

CYBELE Cosmetics Ltd
98/100, Ladipo St.,
Mushin

P.0O. Box 3604

Lagos, Nigeria.

Hagemeyer (Nig.) Ltd
Plot 8, Oregun
Village Road

Alavsa, lkeja

P O Box 179

Lagos.

APPENDIX - 1.2(Contd.)

Mr Segun Obende
Technical Manager

Mr Anthony Paual
Tech. Manager

Mr Esonwanne
Director

MHNr James Osirike
Auto Electrician
Mr Raymond Okolie
Technical Officer

Mr Jacob M Bello
Manager '

Hr Shim OnaBuk
Service Supervisor

Mr Augustus Adewale

Mrs Tatasha

Rida Hachem
Production Manager

Femi D Olukoya
Production Manager
(Cosmetic Factory)




62A.

62B.

63.

64.

65.

66.

67.

Kano,

xiii.

68.

69.

A J Seward
Billingsway, Oregun
Industrial Estate

P O Box 1063, Ilkeja

(A Div.
A J Seward .
Billingsway, Oregun

Industrial Estate
P O Box 1063, Ikeja
(A Div.

S C Johnaon Uax

13/14 Abimbola Street,
Isolo Industria Estate
P.M.B. 21279

ikeja, Nigeria.

PZ Industries
Town Planning Uay,
Ilupeju, Lagos

Gongoni Company Ltd

89A, Sharada Ind. Estate
Phase III,

P O Box 6335
Bompai Kano, Nigeria.
U J Bush & Co.
(Nigeria) Ltd
168-169-170 Mission
Road Bompai

P O Box 350

Kano, Kano State
Nigeria.

First Lady Ltd
17 Dantata Road
P O Box 934
Nigeria.

FOAM MANUFACTURERS

Vitafoam Nigeria Plc
Oba Akran Avenue
Private Mail Bag
21092 lkeja.

Moukarim Metalwood
Factory Ltd

Plot M, Awosika Avenue
P.0. Box 160

Ikeja, Nigeria.

APPENDIX - 1.2 (Contd.)

Cliff I. Uhunmwahgho
General Technical Manager

of UAC of Nigeria Ltd)

Dr Abdulrahman Audu
Quality Assurance lManager

of UAC of Nigeria Ltd)

Mr Chukwuji Chizea
Operations Manager

Dr Alderson
Technical Director

Mcr M A Ghosn
Managing Director

Dy Managing Director

Mr Alwvan A Naif
Managing Director

Mr Bolarinde
Managing Director
Mrc I C Achonu
Operations Director

Mr Talal S Uehbe
General Manager




70.

72.

73.

74.

75.

75.

77.

Eleganza Industries Ltd
Plot 33, Secretariat Rd
Oregun, lkeja, Lagos.

APPENDIX - 1.2 (Contd.)

Mr Tunde Akoya
Production Director

ASSOCIATIONS & GOVERNMENT AGENCIES

Manufacturers’
Association of Nigeria
37, Marina (Unity Houce)
4th Floor

P.0. Box 3835

Lagos.

Association of Foam
Producers

C/o Vita Foam, Lagos
Domestic Insecticides
and Aerosol Manufac-
turers Group

C/o Chemicals lManager
38/39 Marina N B 2052
Lagos.

Federal Environment
Protection Agency
Federal Secretariat
Phase II, 1st Floor,
Ikoyi, P M B 12620
Lagos, Nigeria.

Federal Environment
Protection Agency
Federal Secretariat

Phase 11, 1st Floor,
Ikoyi, P M B 12620
Lagos, Nigeria.

United Nations
Development Programme
11, Oyinkan Abayomi
Drive, Ikoyi, Lagos
Nigeria.

Federal Office of
Statistics
36/38, Board
Lagos.

Street

Mr Uzor E. Okeke
Ddirector (Econ.)

Mr Bolarinde
Chairman

Mrc C E Chizea
Head of Group
Secretariat

Dr E.O.A. Aina
Director/Chief Executive

Ms Anne Ene-Ita

Dy General Manager
Planning & Evaluation
Department

Mr Maiwada M Omar
Asst General Manager
Planning & Evaluation
Department

Mr Fela Deh
Environment Desk

Statistics Desk
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CONPUTATION FOR RECHARGING DENAND IN 1994
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#  Guantitly of refrigerant per unitl fer recharging includes lhe requireaent for flushing & leak delectlion (where ever appilicable)
as alse a faclor for wastage
#% On Uhe basis that lepping up is done tri-annualy to the extent of 207 of original charge each lime; rest of the refgrigerant
is recoverable through inbuill syslea.
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PROFILES OF MAJOR INDIVIDUAL ENTERPRISES ENGAGED
IMPORTING/ASSEMBLING/PRODUCING AIRCONDITIONING
AND REFRIGERATION EQUIPMENT IN NIGERIA

NAME & ADDRESS :
ASSOCIATED ELECTRONIC PRODUCTS (NIG.) LTD, KM. 16, IKORODU

ROAD, OJOTA, P.O. BOX 1921, LAGOS, NIGERIA

-

TYPE OF ENTERPRISE :
Asgsembler of Refrigerators and Deep Freezers and other

Household and Electrical Products.

CONTACT PERSON
NMr Jide Sogbesan, MDA Factory/Service Manager

ACTIVITY :

Refrigerators and Deep Freezers : Aaaeﬁbly of refrigerators
and deep freezers forms a small part of the activity of this
organisation. Total installed capacity and production in

1991 was 40,000 and 4,000 nos respestively. The company is a
subgidiary of PHILIPS (now WUHIRLPOOL). The company has 4

service centres outside Lagos.

CFC UTILISATION:

~

Sub-sector Unit Consumption Utilisation (MT)
Norm 1991
CFC-11 CFC-12 CFC-11 CFC-12
- Refrigerators 0.8 0.2 New q 1.0
and Deep Freezers Recharging - 1.0*

egtimate

GENERAL
The company has a technology arrangement with UHIRLPOOL and

would, therefore, shift to refrigerators based on substitutes
as per directions of UHIRLPOOL.

NAME & ADDRESS
ALUMINIUM MANUFACTURING COMPANY OF NIGERIA PLC (ALUMACO)

32, CREEK ROAD, P.O. BOX 60, APAPA, LAGOS

TYPE OF ENTERPRISE :
Manufacturer of Aluminium Products including Cold Rooms and

Refrigerated Vehicles (Trucks/Vans/Trailers).

CONTACT PERSONS :
DIPL.-ING AMOS OLU.ADU, Production Manager, Vehicles &

Coldroom Dept
Mr B Tan, Refrigeration Engineering Manager
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ACTIVITY :
Cold Rooms & Refrigerated Vehicles : This company is the

largest installer/ fabricator of these equipment in Nigeria.
The compressors and other parts of the refrigeration
equipment are imported while the body of the cold room is
fabricated indigenously. The company started operations in
1975 and till date the company has over 120 installations of
cold rooms and nearly 385 installations of refrigerated
vehicles respectively. The company has its fabrication shop
and service facility near Lagos. It has two sales outlets
outside Lagos in Kaduna and Enugu. Current sales volume are
at a very low level due to depressed demand : 6 cold rooms

and 11 refrigerated vehicles in 1991.

CFC UTILISATION:

Sub-sgsector Unit Consumption Utilisation (MT)
MNorm 1991
CFC-11 CFC-12 CFC-11 CFC-12
- Commercial and 333 6-18 New 2.5 0.1
Recharging - 2.0

Industrial Refri-
geration (Co.d
stores and refrig-
erated vehicles)

GENERAL :
The company has a staff strength of 18 personnel in

fabrication, sales and service of refrigeration equipment.

3. NAIME & ADDRESS :
BEAM (A Division of UAC), PLOT 6, AKINYEMI CRESCENT,

MATORI INDUSTRIAL SCHEME, MATORI, MUSHIN, LAGOS

TYPE OF ENTERPRISE :
Importer and Assembler of Commercial Refrigeration and Air-

conditioning Equipment.

CONTACT PERSON :
Engr Adebayo-Ise B.B., Cooling Service Manager

ACTIVITY
Cold Stores : The company started installation of cold rooms

in 1970 based on imported PRESTCOLD refrigeration wunits.
Bulk of the installations were carried out during the period
1970-75. The company discontinued sales of cold rooms after
1982 due to depressed demand. The company has carried out
nearly 200 installations during 1970-82. The company
specialised in small cold rooms of upto 10 TR capacity. The
company has no sales and service network outaide Lagos.
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CFC UTILISATION:

Sub-gector Unit Consumption Utilisation (Kgs)
Norm (Kgs) 1991
CFC-11 CFC-12 CFC-11 CFC-12
- Commercial Refri- N.A 3-6 New ; Nil Nil
geration (Cold Recharging - 0.8*
Rooms)
bl for units under service agreement
GENERAL :
The company has a total technical staff strength of over 200
personnel for all its activities which are presently

concentrated mainly in commercial air-conditioning.

4. NAME & ADDRESS : )
DEBO INDUSTRIES LTD, PLOT C, BLOCK H OSHODI IND. SCHEME,

PMB 1214, OSHODI, LAGOS.

TYPE OF ENTERPRISE :
Manufacturer of Refrigerator, Deep Freezers, Domestic and

Multi-Split Airconditioners.

CONTACT PERSONS :
Mr A Adebowale, Deputy General Manager
Mc I1.E.A. Pardewala, Factotory Manager

ACTIVITY :

Retrigerators & Deep Freezers : The company is the second
largest manufacturer of these equipment in Nigeria. Total
installed capacity and production in 1991 was 85,000 nos and
17,000 nos respectively. Market share in 1991 was 20%. The
company has a technology tie-up with Industrie Zanussi of
Italy. The company has a nationwvide sales and service
network.

Domestic Air Conditioners & Multi Split ACs. : The company

produced approximately 107000 domestic ACs and 800 multi
split ACs in 1991.

CFC UTILISATION:

Sub-gector Unit Consumption Utilisation (MT)
Norm 1991
CFC-11 CFC-12 CFC-11 CFC-12
- Domestic Refri- 0.66 0.15 New 12.4 2.7
geration & Deep Recharging - 3.0*
Freezers

* egtimate
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GENERAL :
The manpower of the company comprises of 20 Managers and 241

other employees (including supervisors and wvorkers). The
company is a part of Adebowale Group of Companies in Nigeria.
The company is planning- to set wup a new component
manufacturing facility.

NAME & ADDRESS : -
GENERAL APPLIANCES COMPANY LTD (GALCO), K2, OTTA IDIROKO

ROAD, SANGO OTTA OGUN STATE, NIGERIA

TYPE OF ENTERPRISE :
Asgsemblers of Electrical Domestic Appliances

CONTACT PERSON :
Chief Fagbeni, Production Manager

ACTIVITY :
Refrigerators & Deep Freezers : The company
assembler. The 1991 production volume was 2000 noa.

isa a small

Sub-ssector Unit Consumption Utilisation (MT)
Norm 1991
CFC-11 CFC-12 CFC-11 CFC-12
- Refrigerators 0.5 0.12 New 1.2 0.3
and Deep Freezers Recharging - Neg
GENERAL
The company has been in operation for ten years. Production
volumes have declined since 1988. The company has a total

staff strength of 250.

NAME & ADDRESS :
KAYCEE REFRIGERATION INDUSTRIES, 66,TRANS AMADI INDUSTRIAL

LAYOUT, PORT HARCOURT, NIGERIA

TYPE OF ENTERPRISE
Assemblers of Domestic Refrigerators and Deep Freezers

CONTACT PERSON :
Mr R Singh, Factory llanager

ACTIVITY

Domestic Refrigerators and Deep Freezers The company is a
small assembler with a total production volume of 3000 wunits
in 1991, It has a technical tie-up with Merloni Projecha of
Italy. The company has a service wprlshop only in Port

Harcourt.
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CFC UTILISATION:

Sub-sector Unit Consumption Utilisation (MT)
Norm
CFC-11 CFC-12 CFC-11 CFC-12
- Refrigerators & 0.4 0.1 New 1.5 0.4
Deep Freezers Recharging - 0.1*
* estimate
GENERAL :

The company is relatively new (4-5 years old) with a 1limited
distribution network covering only 4 major cities in South &

East of the country.

7. NAME & ADDRESS :
MANDILAS ENTERPRISES LTD, 35, SIMPSON STREET, LAGOS

(Representatives of CARRIER CORPORATION, USA)

TYPE OF ENTERPRISE :
Import and Installation of Commercial Airconditioning

Chillers

CONTACT PERSO:S :
Mr E U Olokrian, Manager - Sales
Mr A Lamidi, Service Engineer

ACTIVITY :
Refrigerators & Deep Freezers : The comrany is a

representative of CARRIER CORPORATION (USA) in Nigeria for
their airconditioning chillers. The installation of chillers
wag started by the company since 1955. Installation of
Centrifugal Chillers was mainly during the period 1960-1980.
There have been no installations okf Centrifugal chillers
after 1980. The company carried out installation of 25 such
chillers during this period. Since 1980, the company is only
installing reciprocating chillers. The company does not have
a sales and service network outaide Lagos for this activity.

CFC UTILISATION:

Sub-gector . Unit Consumption Utilisation (Kgs)
Norm (Kgs) 1991
CFC-11 CFC-12 CFC-11 CFC-12
-.Centrifugal 400-600 1200-1700 New - -
Chillers Recharging 6 8
GENERAL :

The company does not expect any new installation of
centrifugal <chillers in the future. Since this trend is
towvards reprocegsing chillers based on HCFC-22. The company
has a sales & service staff of 100 personnel.
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NAME & ADDRESS :
NIGERIAN SEUING MACHINE MANUFACTURING CO. LTD,
(An Associate of SINGER), SINGER INDUSTRIAL ROAD, KM 40,

LAGOS-ABEOKUTA EXPRESSD ROAD, SANGO OTTA, OGUN STATE, NIGERIA

TYPE OF ENTERPRISE :
Manufacturer of Domestic Appliances/Refrigerators,

Airconditioners, etc.

CONTACT PERSONS : )
Mr Onyendi A. Nwaguri, Factory Engineer

ACTIVITY
Refrigerators & Deep Freezers : The company has discontinued

asgembly of refrigerators since 1989. It has an installed
capacity of 60,000 nos and its production in 1988 was 30,000
nos. Majority of the refrigecators manufactured by it were
180 1ltrs units with a unit consumption norm of CFC-12 of 90

CFC UTILISATION :
No consumption
standstill.

of CFCs in '91 as operations wvere at a

GENERAL .
The company is an affiliate of Singer Sewing Machine Company.

It plan3 to restart assembly of refrigerators as and when
there is a revival in deanmad. Most of its existing
refrigerators are serviced by private agencies.

NAME & ADDRESS :
PEUGEOT AUTOMOBILE NIGERIA LTD, KAKURI INDUSTRIAL ESTATE,

PMB 2266, KADUNA

TYPE OF ENTERPRISE
Assembly of Peugeot Cars

CONTACT PERSONS
Mrs O E Bello, Head of Quality Lab. & Environmental Control

Unit

ACTIVITY
Refrigerators & Deep Freezers : The company is engaged in the

agsembly of 504 (saloon), 505 (saloon) and 504 (SU) Peugeot
Nodele in Nigeria. Its production in 1991 was 12,714 nos of

which 83% were AC Cars. The company has twenty accredited

distributors in the country with complete service facilities.
TOMOBILE PEUGEOT of FRANCE.

The company is an associate of AU
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CFC UTILISATION:

Sub-sector Unit Consumption Utilisation (Kgs)
Norm (Kgs) 1991
CFC-11 CFC-12 CFC-11 CFC-12
- Refrigerators - 1 New - 1.2
and Deep Freezers Recharging - -
* servicing done by distributors only
GENERAL : ’

The company plans to switch over to substitute refrigerant
based Car ACs as soon as the advice for the same is provided

by its principal in France.

10. NAME & ADDRESS :
THERMOCOOL ENGINEERING CO. PLC, PLANNING OFFICE UAY, ILUPEJU

INDUSTRIAL ESTATE P.M.B 21132, IKEJA, -LAGOS

TYPE OF ENTERPRIEE :
Manufacturers of Refrigerators, Deep Freezers and Domestic

Air-conditioners

CONTACT PERSON :
Mc R M Raja, Technical Manager

ACTIVITY :

Refrigerators
refrigerators and deep freezers in Nigeria. Total
capacity and production of these equipment in 1991 was
2,50,000 nos and 32,000 nos respectively representing

& Deep Freezers : The largest manufacturer of
installed

approximately 2% and 38% of total industry capacity and
production respectively. The company has a nationvide sales
and sService netwnrk covering 18 cities/towns. Paterson

Z2ochonis PLC of UK has a 60% shareholding in the company.

Domestic Airconditioners : The company is one of the major
manufacturers of domestic airconditioners. Its production
of domestic airconditioners was 6000 nos in 1991.

CFC UTILISATION:

Sub-sector Unit Consumption Utilisation (MT)
Norm (Kg) 1991
CFC-11 CFC-12 CFC-11 CFC-12

- Domestic Refri- 0.57 0.17 New 20 7.0

geration & Deep Recharging - 8.0*

Freezers
* estimate since firm figures were not available

GENERAL :

The manpower available with the company compreses of 37
Managers and 70 Sales & Service Personnel.
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METHODOLOGY FOR PROJECTING DEMAND OF AIR
CONDITIONING & REFRIGERATION EQUIPMENT

For the purpose of projecting demand, the airconditioning
and refrigeration equipment have been classified into two
broad categories, defined as followvs :

- Consumer Products : Those contrclled by consumer
driven markets. In case of products under the study,
these would be include a domestic refrigerators &
deep freezars and car-airconditioners.

- Industrial Products : Those controlled by growth in
end use industries/sectors; these would include :

* Commarcial & industrial refrigeration (cold
rooms, refrigerated trucks, industrial chillers
etc)

hd Commercial airconditioning (chillers)

CONSUHER PRODUCTS

The type of consumer products being considered by us can
be classified more specifically as “"consumer durables”
since these products have a long life (equal to or greater
than 10 years). Since the bulk of the demand is for
domestic household use, the household can be identified as
the idependent entity which influences demand. The demand
for household gnods of a durable nature can often bae
predicted by adopting a s-shape penetration curve, as
shown below

¥ of house- 100 -
holds penetra-
ted (population 90 -
of products
under consi- 80 -
deration/no.of — —>
households 7C¢ - Period
in target of Ma-
market segment) 60 - turity
50 -
40 -
30 - -< Y 1
-< >{Period
20 - < >{Period |of Sa-
Period |of tura-
10 - of in- |[Growth |tion
troduc-
o - tion

| I i I LB I I I 1

Time (number of years)
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The likely penetration in the future has been modelled by
us using the S-shaped curve on the basis of two forecasts
of growth - high and low. The methods considered by us to
forecast growth were

- Multiple regression analysis; this consists of the
following steps :

* identification of factors likely to influence
demand such as real per capita income of
different consumer classes, real private final
consumption expenditure of different consumer
classes, price trend of products under
consideration etc.

£ establishing statistical co-relation of above
factors (independent variables) with past trend
in demand of products under consideration

(dependent variable)

* projection of future values for independent
variable(s) and, conseguently for, dependent
variable viz demand of products under

congsideration.

The desired data on independent variables (such as
class wigse real per capita income) was not available
Separately for each country. Also, the past trend in
demand of dependent variable (viz product under
consideration) was available only for a limited
number of years. Therefore, no meaningful
statistical regression analysis could be obtained for
any country.

- Judgements based on estimates given by manufacturers,
industry experts and industry associations in
respective countries. These estimates given by
manufacturers, industry experts and associations were
based on the experience/ judgement of these agencies/
individuals regarding

* factors incluencing demand and expectations
governing growth

* supply constraints operating in the industry
such as high cost of imported components and
infrastructure constraints.

In the absence of statiastical analysis of past data,
thegse estimates were used for estimating future
demand for each country.
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- Forecast of demand arrived at from judgement of
manufacturers and industry experts was then used to
compute population of the products under
consideration based on their life expectancy. The
product population estimates were ussd to generate
alternative penetration curves. The curve which had a
reasonable continuity with past trends, as well as
was in line with general expectation of experts, was
selected to make the final forecast on projected
demand. The representative curve for Nigeria is
enclosed as Appendix 2.4 (A). This <c¢urve showvs
deviations from the 'S’ curve model due to the fact
that normative estimates of growth have been taken.
This curve is used only as a counter-check.

INDUSTRIAL PRODUCTS

The growth of these products can normally be linked to the
growth of end wuse industries/sectors in which these
products are being used after taking into account the
following factors :

- Relative penetration/share of usage of product in
different end-use industries/sectors.

- Preasence/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, estimaticn of future demand, has been based
largely on discussions with manufacturers and industry
experts, also by taking into account qualitatively the
likely impact of above mentioned factors.

II1. Basis used for demand projections for equipment as well as
refrigerants, are as follows

1. Demand for equipment has been taken as equivalent to
production + imports, and computed for each year on
the basis of an annual growth rate.

2. Two growth rates have been taken for projectionof
"High’' & ‘Low’ demands. These growth rates are based
on the estimates given by the industry/associations
and/or Government bodies. Higher rates are mainly
indicated by industry. Keeping in view that industry
estimates are normally higher than practically and
economically achievable, the lower growth rates have
been taken as half of higher rates.




APPENDIX - 2.4 (Contd,,)

3. The Phase out (of CFC based equipment) has been
indicated as a proportion (% age) of demand which |is
expected to be replaced by equipment based on CFC
substitutes for the respective years.

4. The population of the equipment has been estimated
for :
a) Total population comprising of equipment based

on both CFCs as well as substitutes.
b) Population of only CFC based equipment

5. The population estimates have been carried at on the
basis of age of the industry and life of expectancy
of the equipment, and after adjusting for number of
equipment expected to be scrapped.

6. The demand for CFCs has been categorised as follows :
a) Refrigerant i) New Demand for original
aquipment manufactured/

assembled/imported.
ii) Recharging demand for the

arising from servicing of the
existing pppulation

b) Foaming New Demand for original aquipment
Agency manufactured/imported
7. The ratio of new CFC demand to equipment demand (CFC

based) in 1991 has been used for computation of new
CFC demand for future years.

8. Similarly, the ratio of recharging CFC Jdemand to
equipment population (CFC based) in 1991 has ©been
used for <computation of recharging CFC demand in
future years.

9. The computation of recoverable gquantities of
refrigerant CFCs comprisea of -

a) Recovery during servicing of existing population
which is based on the ratio of recoverable
quantity in 1991 to recharging demand in 1991,
The norms for recoverable quantities for each
sub-sector in 1991 are given in Chapter - V.

b) Recovery from CFC based aequipment which is
scrapped each year.
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PROJECTED DEMAND OF CFCs IN AIRCONDITIONING
& REFRIGERATION SECTOR IN NIGERIA

APPENDIX - 2,5

1991 1993 1995 199% 1997 1999 2005 2007 2%
A. DOMESTIC REFRIZRATORS
A0 DEEP FREETERS
1. Total demand (°000) Righ 115 139 1%e 185 204 247 380 435 33
Lov 113 27 140 147 154 m 2 S Fayl
2. Growth rate of desand (1) High ® 10 10 10 10 7 7 7
Low 5 5 5 5 5 5 5 b}
3. Pepulation of Equipnent (°000) High 1646 1649 1805 1858 1894 2038 3247 303 4081
Lev 1646 1631 1739 1713 me 1w z2n 331 an
4. Phase—oul of CFC-12 equipaent (2) 0 0 20 &0 100 100 100 100 100
S. Member of CFC-12 equipaent(°000)High 15 139 135 " 0 0 0 0 0
- Low i"s 127 12 b 0 0 0 0 0
6. Pepulation of (FC-12 High 1446 1649 172 173 1545 215 52 k| 52
equipaeat ('000) Lovw 1646 16314 1714 1637 1449 139 84 301 4
7. Ne.of aged smipaent (°000) @ High ¢ rL Y 103 100 2] 110 15 0 0
Lov 294 247 103 100 ] 110 112 0 0
8. Recondilioned eqpl. (added back)I § ks ] &0 n n 70 70 0 10 n
9. Reconditioned equipnenl {°000) High 103 148 14 0 8 n N 0 0
Lov 103 148 4 n &7 n n 0 0
10. Scrap 1 85 0 30 30 30 2 30 30 30
11. Nesber scrapped ('000) High ] 117 8 13 168 149 117 89 N
Lov 194 112 8 13 168 149 111 8 78
12. Demand for CFC-12 (MT)
= Nev Desand High 5.3 30.56 2.6 1.3 0.0 0.0 0.0 0.0 0.0
Lovw 5.3 21.9 8.6 12.9 0.0 0.0 0.0 0.0 0.0
- Recharging Desand High 5.5 32.6 58.5 546 4.3 n.7 1.3 1.2 1.7
Lov 52.5 5.0 4.6 52.2 4.8 3%.3 15.4 9.6 1.3
- Total Desand High n.s 8.2 86.1 70.9 4.3 3.7 17.3 11.2 .7
Low nes N9 ™2 &5.4 “s B3 15.4 9.6 1.3
13. Desand for CFC-11 (MT)
- Nev Desand High 8.5 713.2 709 3.0 0.0 0.0 0.0 0.0 0.0
Lev 8.5 6.7 B8 0.9 0.0 0.0 0.0 0.0 0.0
- Recharging Desand High 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lov 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- Total Deaand High &5 7.2 709 N0 0.0 0.0 0.0 0.0 0.0
Lov 0.5 8.7 8.8 0.9 0.0 0.0 0.0 0.0 0.0
4. Total CFC Desand (MT) High 138.3 156.4 1370 109.9 9.3 3.7 7.3 1.2 1.7
Low 138.3 146.6 1380 %0 48 B3 5.4 9.6 1.3
1S. Recoverable Quantity (MT) +  High 3.0 3B.0 3.7 3Bb4 N9 B8 1.5 7.5 i.1
(CFC-12) Lov BO WUT e NE N2 A2 103 b.4 0.9
b, CFC-12 recoverable frea #  High 5.0 4.5 2.7 3.4 4.0 3.8 3.6 1.5 1.6
scrapped refrigerators (MT) Lov 5.0 4.3 2.7 3.4 4.0 3.8 3.2 1.4 1.3
17. Total CFC-12 recoverable (M) High 00 N6 03I N9 B8 297 5.1 9.0 2.7
Low 00 N2 IO B2 B2 B4 13.5 7.8 2.2
Netes ¢
* Taken on the basis of induslry eslinates
? Neaber of equipaent at the end of their inilial life 5 Initial life of equipment Laken as 10 years
0 Properiion of recondilioned equipnent added back te population, life of recondilioned equippent taken as 5 years.
4 s par Table 4.3 for 1991 and propertionate Le recharging for future years.
# Recovery fren scrapped equippent 3 10T of total initial charge conlained in scrapped equipment plus reconditioned
(W= 1OF O

equipaeal,
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B. CONERCIA AN
IDUSTRIAL REFRIGERATION
1. Tetal demand (Mes) * a3 2 k] k1 i LY} a3 0 80
2. Growtk Rate (1)
3. Populalion fer equipnent 1400 1453 1317 1504 1495 1487 1523 557 639
4. Phase-sutl of CFC-12 hased equip.(X) 0 0 2 &0 100 100 100 100 100
5. Musber of CFC-12 equipnenl (Nes) a3 28 a >] 0 0 0 0 0
b. Pepulation of CFC-12 equipnent 1400 1453 1511 urs 145 135 105 5 m
1. Nuaber of CFC-12 equipnent scrapped 3 50 50 50 50 50 50
8. Desand fer CFC-12 (MT)
- Nev Desand 0.2 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0
= Recharging Desand 3.3 3.4 1.5 3.5 34 3.1 2.4 2.2 1.8
- Tetal Desand 3.5 3.7 3.8 3.6 34 3.1 2.4 2.2 .8
9. Desand for CFC-11 (MT) _

= Nev Desand 6.5 7.9 1.6 4.2 0.0 0.0 0.0 0.0 0.0
- Recharging Denand 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- Total Desand 6.5 1.9 7.6 4.2 0.0 0.0 0.0 0.0 0.0
10. Tetal CFC Desand (MT) 10.0 11.5 11.4 7.8 34 3.1 2.4 2.2 1.8

1. Recoverable Guantity (MT) &

(CFC-12)

-~ Froa Recharging 1.5 1.6 1.6 1.6 1.5 1.4 {.1 1.0 0.8
~ From Scrapped Equipaent 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- Tolal Recoverable 1.5 1.6 1.6 1.6 1.6 1.3 1.1 1.0 0.9

* Growth rate of desand for equipment taken as 101 for 1991-1998 axd SX for 1999-2010 on Lhe basis of induslry estimates;
8 Unils scrapped atl the rate of S0 per year froa 1996 enwards on the basis of life of &5 years
§ Incleding 10X of inilial lotal charge of CFC-12 recoverable from scrapped equipsent

C. COMERCIAL AIRCONDITIONING
(ONLY CENTRIFUGAL CHILLERS)

1. Total desand of cenlrifugal chillers 0 0 0 0 0 0 0 0 0
2. Population of centrifugal chillers K ] K | 0 a 24 ] 0 0 0
3 3 3

3. Muaber of Chiliers scrapped *
4. Demand fer CFC-12 (MT)

= Nev Desand 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

- Recharging Desand 7.3 7.3 7.3 b.b 3.8 4.4 0.0 0.0 0.0

- Tolal Desand 7.3 7.3 7.3 4.6 5.8 4.4 0.0 0.0 0.0
S. Desand for CFC-11 (MT)

= Nev Desand 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

- Recharging Demand 4.7 4.7 4.7 4.2 3.8 2.8 0.0 0.0 0.0

- Total Demand 4.7 4.7 4.7 4.2 3.8 2.8 0.0 0.0 0.0
§. Total CFC Desand (HT) 12.0 12.0 12.0 10.8 9.6 7.2 0.0 0.0 0.0
7. Recoverable quantity d

- CFC-12 0.0 0.0 6.0 1.1 1.1 1.1 0.0 0.0 0.0

- CFC-11 0.0 0.0 0.0 0.8 0.8 0.8 0.0 0.0 0.0

v Units scrapped at the rate of 3 per ;2ar free 1996 onwards on the basis of 1ife expectancy of I year (1 (FC-12 D

2 CFC-11 Based unitls each year)
@ Only external recovery figures shown on the basis of refrigerant recoverable from scrapped wnils 3 801 of Lotal charge

contained in the systen.

(MGE s 20F 4
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~ Taken on the basis of indusiry estinales
9 851 of all nev cars laken Lo be air-condilioned
0 Musber of Car ACs at the end of inilial life. Initial life of Car ACs laken as 10 years

> & =

S0 X of all aged cars added back to population (after revamping) wilh a life of 3 years
fs per table 4.3 for 1991 and proportionate e recharging demand for fulure years.
10X of initial charge contained in all CFC-12 Car ACs scrapped and 50X Of car ACs recondilioned.

1999 2005 2007 2010
D. MOBILE AIRCONDITIONERS (CAR ACs)
1. Total desand of cars (°000) High 40 43 58 ] " 8 152 183 28
Lev “ L b1 " 59 n &7 101
2. Growth rate of desand (1)* High 0 10 0 10 10 10 10 10
Low 5 5 5 5 5 5 S S
3. Desand for Car ACs (°000)3 High n o 50 55 &% 3 129 156 208
Lov k) k1) o LX) 5] 50 & L 8
4. Pepulation for Car ACs ("000) High 728 &37 &0t 582 568 &4 1029 1172 1421
Lev 28 632 581 551 &2 537 &8 R 709
5. Phase-outl of CFC-12 Car ACs (1) 0 0 20 80 100 100 100 100 100
6. Ne of CFC-12 Car ACs (°000) High k(] 3] 0 2 0 0 0 0 0
i Lv k] 1} k< 7 0 0 0 0 0
7. Pepulation of R12 Car ACs ("000)High 728 437 91 539 465 k.4 180 118 17
Lw 728 632 13 517 w2 »9 161 102 1%
8. Nusber of Aged Car ACs ("000)8 High 175 3 8 S3 3 FJ ] L} 0 0
Low 175 3 °3 3 3 28 k<) 0 0
9. Reconditioned Car ACs @ K 1} L 50 80 &0 n 8 80 80
{added back)
" 10. Reconditioned Car ACs (°000)  High 53 'y K<} k4 19 20 k4 0 0
Lev 53 & k<] K 19 20 2b 0 0
11. Scrap 1 of Car ACs 70 & 50 L} 0 30 20 20 20
12. No. of (FC-12 Car ACs ('000) High 129 & 2 b L] o n k 1} r
scrapped Lov 129 b1 /4 74 L Q 3 s} 26
13. Desand for CFC-12 (HT)
- Nev Desand High 40.5 9.0 47.4 2b.1 0.0 0.0 0.0 0.0 0.0
Lov 0.5 “u.7 9.4 20.7 0.0 0.0 0.0 0.0 0.0
- Recharging Desand High 342.2 2994 2778 2835 2185 1193 BAS 55.6 8.2
Low 342.2 2969 269.4 229 2079 189 T5.b 47.8 4.5
14. Total Demand of CFCs (MY) High 382.7 3484 353 2196 2085 1195 NS 55.6 8.2
lev 382.7 315 088 2436 7.9 8.9 5.6 47.8 8.5
1S. Recoverable Quantily (NT} $  High  112.7 9.6 NS 8.5 R0 9.4 27.8 18.3 2.7
(CFC-12) Lov 112.7 9.8 8.7 80.0 &8.5 5.6  28.9 15.7 2.1
16, (FC-12 recoverable froma +  High 20.9 10.2 12.0 2.1 1.3 4.9 6.6 4.0 4.3
scrapped car ACs (MT) Lov 2.9 10.2 12.0 2.1 1.3 6.9 6.0 3.8 3.6
17. Total CFC-12 recoverable (MT) High 133.6  108.3  103.5 "6 8.3 .0 244 2.3 1.0
Lov 133.6 108.0  100.7 9.1 79.8 2.6  30.9 19.6 5.7
NOTES :

(PAGE : 30F 4)




APEENDIX ~ 2,5 (Contd,,)

1991 1993 1995 1995 1997 1999 205 2007 2010

TOTAL DEMAND FOR CFC-12 (MDD
1. New Desand Hish &0 NY 713 2.5 0.0 0.0 0.0 0.0 0.0
Lov 0 TRE W2 B 0.0 0.0 0.0 0.0 0.0
2. Recharging Desand High 405.3 362.7 5.2 31B.2 2170 25.7 4.2 .0 1.7
Lew 4053 359.64 U2 5.2 240 2127 W4 59.6 9.7
3. Tetal CFC-12 Desand Hish 4713 #2686 425 3W0.7 277.0 25.7 4.2 8.0 1.7
lew 4713 424 3IN0 WY 240 2127 WA 596 9.7
4. Tetal Recoverable High 175.2 150.0 #45.4 138.2 128 9.3 3506 2.3 10.4
Lov 175.2 1.7 W4 1B\t 7.7 W2 HS ABS L ]

TOTAL DEMAND FOR CFC-11 (MT)
1. Nev Desand High  67.0  B81.1 85 43.2 0.0 0.0 0.0 0.0 0.0
Low 87.0 746 5.4 5.1 0.0 0.0 0.0 0.0 0.0
2. Recharging Desand High 4.7 4.7 47 4.2 3.3 2.8 0.0 0.0 0.0
Lov 4.7 4.7 8.7 4.2 3.8 2.8 0.0 0.0 0.0
3. Tolal Desand High 717 8.8 8.2 4.4 3.8 2.8 0.0 0.0 0.0
Lev 7.7 N3 AR .3 3.8 2.8 0.0 0.0 0.0
4. Tolal Receverable High 0.0 0.0 0.0 0.8 0.3 0.3 0.0 0.0 0.0
Lov 0.0 0.0 0.0 0.8 0.5 0.8 0.0 0.0 0.0

(PAGE : 4 OF &)




SCHEMATIC FOR REFRIGERANT

RECOVERY EQUIPMENT

AIR CONDITIONING/

SOLENOID VALVE

APPENDIX - 3.1

REFRIGERATION
SYSTEN
RECYCLING
EQUIPMENT
HOOK-UP

LIQUID/OIL
SEPARATOR &
PRIMARY DRIER

COIfPRESSOR

RECLAIN
CYLINDER

CONDENSER




APPENDIX - 3.2

SCHEMATIC EOR REFRIGERANT
RECOVERY & RECYCLING EQUIPMENT

A. SINGLE PASS

AIR CONDITIONING
REFRIGERATION
SYSTEM
SOLENOID VALVE
RECYCLING LIQUID/OIL COMPRESSOR
EQUIPMENT SEPARATOR &
HOOK-UP PRIMARY DRIER| |
I I
MOISTURE - |
[ { INDiCATOR !
|
| REFRIGERANT AUTOMATIC |
| CIRCUITRY AIR PUROE [
| IF APPLICABLE _ _L [
l 1
| STORAGE MASTER CONDENSER oIL H
TANK DRIER SEPARATOR
B. MULTI-PASS
| AIR CONDITIONING/
REFRIGERATION
SYSTEN
RECOVERY
SOLENOID VALVE
RECYCLING
EQUIPMENT
HOOK-UP
LIQUID/OIL FILTER
L SEPARATOR DRIER COMPRESSOR
l J AIR PURGE |
L
MOISTURE STORAGE . orL
INDICATOR TANK SEPARATOR
RECYCLE HIGH
SOLENOID VALVE PRESSURE

SUITCH




APPENDIX-3.3

BROCHURES/TECHNICAL DETAILS OF RECOVERY AND
RECYCLING EQUIPMENT

1. Refrigerant Recovery System Inc., USA

- Recovery system
Model RC - 1

- Rejuvenator (Recycling)
Model ST - 1000
Model ST - 100

2. SPX Corporation, USA

- Model OEM 1380
- Model OEIM 1396
- Model OEM 1397

3. United Technologies Carrier

- Model 19 Q 4

4. Environmental Products Amalgamated Pty Ltd, Australia

- Skyemite (recovery unit)
- Skyemate (recycling unit)
- High Capacity recovery & recycling

- Model EP3HC
- Model EP3HCIHM
- SKYE 134a

- EP4

- EPQHC

- EP5S

5. Javac Peco, Australia
- Model Reco - 1 (Recovery Unit)
- Model Reco - 125 (Recovery & Recycling Unit)
- Model Reco - 134S (Recycling Unit)

6. Technical Chemical Company, USA

- Sercon 9000
- Sercon 8000
- Sercon 5000




B RC-1

Recovery System

Specially Designed
For Portability

WCICLS

REFRIGERANT RECOVERY SYSTEMS, INC.
P.O. Box 360298 e Tampa, FL 33673




iNEever neiease metrlgerant

In Shop Or Air Again

The Rejuvenators ¢ Easy ® Safe ¢ Cost Effective

ﬁi’HY RECOVER REFRICERANTS “CF(C'S™: Several years ago Mr. Taylor. a parts manufacturer and owner of auto cl)
conditioning repair factlities in the State of Florida. recognized the need to recover the large amount of refrigerant (R-12) being

used at his facilities. Since that time, it has become increasingly evident that there is another need for recycling refrigerants

and that is the continuing destruction of our carth’s ozone layer.
The O:one layer, often called a sereen or shicld, roughly 10 - 30 miles above the earth’s surface has been credited with

protecting us, the earth, from the damaging Ultra Violet Rays of the Sun.
We must act quickly to stop the destruction of sur ozone shicld, or canopy by recovering as many CFC'S as possible.

Join with Refrigerant Recovery Systems, Inc., the Company with the technology and experience to make a difference, in helping

\IO eliminate this threat to the entire world.

SAVE VALUABLE TIME AND LABOR
COSTS WHEN RECOVERING REF-

INTRODUCTION RIGERANT FROM SMALLER UNITS
Refrigerant Recovery Systems, Inc., realizing the TRNCERTi - %ip .&‘~ R ¥y

very special needs of the residential/commercial
contractor is proud to present the RC-1.

Designed with the residential/commercial contrac-
tor in mind, the RC- 1 will recover the refrigerants thru
the day and allow you to process it at your facility
later.

Weight, portability, and cost have been a factor long
overlooked by the machine manufacturers. Here is
the system for those jobs that are too small for the
costly high lech recovery & recycle systems.
SPECIFICATIONS:
) i ] ;16" High x 127 Ce 18"
¢ Prewired and prepiped at the manufacturers Dlmenspns. 46‘ 'gn x Ceeo « 157 Wige
facility. Weight: 40 lbs.
* Easy access to filters for changing

¢ Cabinet: Aluminum construction with gauges,
valves, and conlrols easily accessable for view-
ing and operation.

¢ Tank: D.O.T. 4BA-260 Tank Rated 47.6 W.C.

20.3 TW (50 Ib.) for safe operation. ] ,
For Information On How To Order, Call Your Lucal Dealer or Call
Toll-Free Numbers: Florida Wats - 1-8000-333-2R45

Quiside Florida - 1-800-327-9142 « Lucal - (B13) 237-1266

WARRANTY THE RC-1HAS A 1 YEAR WARRANTY
Contact your aisiributor for full warranty nformation




The Reyuvenator

Removes And Cleans Contaminated Refrigerant

T o
S S .
LTl : .

‘ZL /' STOP POLLUTION

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

r”'HY RECOVER REFRICERANTS ~CFC'S”: Several years ago Mr. Taylor, a parts manufacturer and owner of auto ﬁ
condilioning repair facilities in the State of Flonda, recognized the need to recover the large amount of refrigerant (R-12) being
used at his facilities. Since that time, it has become increasingly evident that there is another need for recycling refrigerants
and that is the continuing destruction of our earth’s ozone layer.

The O:zone layer, often called a screen or shield, roughly 10 - 30 miles above the earth’s surfatc has been credited with
protecting us, the earth, from the damaging Ultra Violet Rays of the Sun.

We must act quickly to stop the destruction of our ozone shield, or canopy by recovering as many CFC'S as possible.

Join with Refrigerant Recovery Systems, Inc., the Company with the technology and experience to make a difference, in helping

Q} eliminate this threat to the entire world.

INTRODUCTION: . SAVE ON REFRIGERANT COSTS IN

Refrigerant Recovery Systems, Inc. Tampa, Flonda, known YOUR SERVICE CALLS:
to many as “The Company ahead of its time” with the
Repvenaror, a remarkably efficient refrigerant recovery
machine. Now, ‘The Company ahead of everyone eise* with
-both technology and quality, introduces the Feawvernaro’.
@ UL Cenified 10 meet SAE Standards.

@ Using a patented distillation process, the Rejuvenator will
recover refrigerants at a rate of 3-6 Ibs. per minute for the
ST-1000 and 2-3 ibs. per minute for the ST-100, depending
on the amount of liquid available and the ambient

temperature.

@ Pre-wired and pre-piped at the manufacturers facility.

@ Corrosions resistant copper tubes and fittings; Copper .

tube and aluminum fin condenser. $7-100 draining the con-
. . taminated refrigerant from

® High Pressure Relief Vaive. a disabled residential air

@ Automatic Opesation. conditioning unit.

@ Easy Access 10 filters for changing.
@ Cabinet: Aluminum construction with guages, valves, and
comtrols easily accessable for viewing and operation.

SPECIFICATIONS:

SAVE VALUABLE TIME AND LABOR  Refrigeranis: ~R-12: R-22: R-500; R.502
COST WHEN RECOVERING REFRIG- Dimensions: ST-1000 — 34" High x 18° Wide x 14° Deep;
ERANT FROM LARGER UNITS: ‘ ST-100 — 29" High x 18" Wide x 14* Deep.

Weight: ST-1000 — 130 Ibs. approximate;
ST-100 — 76 Ibs. approximate,

Storage Tank: ST-1000 — 70 Ib. refillable;

ST - 1000 ST-100 — 70 Ib. refillable.

Draining the
contaminated
refrigerant
Jrom a com-
mercial air
conditioning
unit,

]
, For Information On How To Order, Call Your Local Dealer or Call
Toll-Free Numbers: Florida Wals - 1-800-533-2845

Ouiside Florida - 1-800-327-9142 ¢« Local - (813) 237-1266

WARRANTY: ALL REJUVENATORS HAVE A TWO (2) YEAR
WARRANTY. Contact your disinbutor for full warranty informanon.

5. PATENT 84,646,527 PATENTED IN THE UNITED STATES AND 14 FOREICN COUMTRIES




The Solution: OTC

The majority ¢! these CFC's come from the
refrigerant used in mobile air conditioning units.
They are released in:2 the atmosphere from
leaky A/C’s and from recharging and service
operalions.

The United States. along with 48 other
countries. has taken sieps to limit production

INTRODUCING. ..

and use of CFC's, including the R-12 type used
in vehicle air conditioning units. The plan is to
eventuaily eliminate them completely.

Like you. we are concerned about the depletion
of the ozone layer. But we know you can't afford
to quit servicing air conditioners, either. We think
we can help solve both probiems.

the OTC Refrigerant Recovery and Recycling System!

We've got two new unils {0 help you in your guest for
faster. safer. cleaner Freon recovery and recychng.
Introducing the OEM 1380 and OEM1396. each with
features designea to make refngerant recovery less
ot a chore!

They can be usec on cars. irucks, tractors. and RV's
(using R-12 refnigerant). sc your service potential
isn’t hmited. The speed ¢t recovery of both units
means less chance ot lying up your shop with
vehicles just waiting 0 be serviceg.

PLUS. these other features:

OEM 1380:
@® UL approved.

Botn the OEM 1380 and OEM1396 are U.L. approved -
actuaiiy exceecing set U.L. specifications of air, oil, and
mo.sture content of recycled refrigerant! Each also has:
a patented heat exchange oil separator with catch bottle
{oil separation occurs during recovery sequence);
maisture level monitoring control; compressor cooling
fan; compressor ol separator; portable cart design for
easy lransport; and continuous loop recyciing. The
buiit-in safety features — refrigerant tank overflow
protection. automatic high pressure cut-off switch —
make retnigerant recovery a much safer operation.

Iceal for high-voiume snops. Recovers ": Ib. per min..
recycles 2'/2 ibs. per min. Reduces arr congitioning
system to a vacuum.

Compatible with all charging stations: No aaaitienal
eguipment needed

Filter pressure mormitor and high pressure lignt
Automalic air purge.

Easy-to-use controls with moisiure indicator. Multipte
liquid recycting methna assures complete purty.
Shipped complete - only assembiy required 1S inser-
tion of a filter. Uses easy-to-change cartridge tilter
Two 301b. D O T aporoved rettlable tanks inctuced
Three "Quick-Seal” connecling hoses. 72" long Can
be used (o update your current equipment.

Full housing encloses all working components.
Operating video and manual 'ncluded.

115 voits A.C.

Dimensions: 45" hign x 23" wide x 25" deep

Weight: 140 lbs.

OEM 1380

J




OEM 1396

OEM 1396:

U.L. approved. _
Lower-cost mocel for shops doing fewer A/C
service jobs.

Recovers '/; Ib. per min.; recyc.as .8 Ib. per min.
Reduczes air conditioning system to a vacuum.
Compatibie with all charging stations: no additional
equipment needed.

Manual air purge. with gauge.

Easy-to-use controis with moisture indicator.
Singie/multiple vapor recycling method.

Shipped complete. Uses easy-tc-change canister
type filter. :

Two 301b. D.O.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: 457 high x 21" wide x 24" deep.
Weight: 115 Ibs.

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 conditicners will continue to need
recharging, and until an alternative for Freon is developed. recycling is the oniy practical,

econonucal answer.

And what about Return on Investment? The following is a sample comparison

between two different service shops:
Shop A Shop B

1. Systems serviced per week during i2 week” A C season 5 | 1w

2. Average amount of Freon (R-12) per system ___4lbs. 4lbs. |

3. Amount recovered from sysiems being serviceg
(many systems are iow ol relngerant) 10_lb_s_.___ _ 20 Ibs. _

4 Amount of Freon_(ﬁ-]Z) recovered from pressure check charge: 10 Ibs. 20 Ibs.

5. Total refrigerant recovered per week (#3 + #4 = ). 20 Ibs. 40 Ibs.
Costperlb.: $5.00 $5.00
Savings per week: $5x20Ibs. =| $5x401Ibs. =

L $100.09 $200.00
) 6. Payﬁé;;—o;:c:;i 61 ré(;;'c;lgg- —e;qu:.pfﬁ;e;;:— o 2 years 1 year

‘Estimated mimmum season.




Portable Recovery
Station

Me pertect companion to your recovery and recycling
system. This portable Freon recovery station saves you the
x0st of investing in another recovery and recycling unit. It's
serfect for use in the body shop or on field service trucks,
ind at satellite service facilities.

Recovers % Ib. per minute.

Built-in oil separator.

One 72" hose with “Quick-Seal” fitting.

One, 30 pound reusable D.O.T. approved refrigerant
storage tank witn float switch.

Fully enclosed working components. Cabinet rests on
four rubber pads.

115 voits A.C.

imensions: 15" high x 20" wide x 14" deep. Weight: 53 Ibs.

THE TIME IS NOW

. LEGISLATION - ENVIRONMENT

OEM-1365

Charging Station

To make your shop even more profitable, youll want to add
this charging station. Today's vehicles require a “precise’
charge. With its computerized controls and solenoids t0
monitor the evacuation and charging processes, you won't
waste a drop of refrigerant. You can even add refrigerant in
2 1b. increments for partial charging, leak cnecking or “top-
ping off". An electrenic strain gauge scale ensures the
weight accuracy and easily handles 30 Ib. bulk tanks.

e Manifold gauge set and two, 96" color-coded hoses
with “Quick-Seal” fittings are included.

e Adapter fittings package.
e Heater blanket for faster, more complete charging.

e Refrigerant capacity: 30 Ib. bulk tank.

Dimmensions: 42" high x 21° wide x 20" deep. Weight: 96 Ibs.

PROFITS



BEatial & QIO

Product
Data

19QA
Refrigerant
_Management
System

50/60 Hz

Cezrnier’'s 19QA Relrigerant Manage-
ment System Conserves Existing
Supplies of CFC's and Minimizes
Their Leakage DOuring Centrifu-

gal Chiller Service and Maintenance

e Minimizes CFC emissions

e Conserves relngerant and reduces
costs

* Remaves ail. water ang acids from
relngerant

e Opumizes chilier efficiency with
recycled refngerant

e Designed for use on any manufac-
turer's R-11 centrilugal chiller

e Salely holds refrigerant durning
extensive chiller servicing.

Features/Benefits

Carrier's 19QA Refrigerant
Managcment System (RMS)
provides a timely solution to
the problem of refrigerant
loss during chiller servicing

Efficient refrigerant
management

The RMS is a closad loop transier
pumpm%s‘;sxem and storage fank that
isolares R-11 dunng rounne chiller
senacing or emergency repairs. By
containing the reingerant dunng main-
tenance operagons, the RMS pre-
vents evaporanon of he refngerant
into the atmosphere. In additon

to helping preserve the anvironment,
use of the system can help con-

serse reingerant and reduce costs.
Contaminated reingerant can be recy-
cled on site, and excess oil. water or
ac:ds removed. Recharqing the chiller
with recycled remgerant will opa-
mize chiiler performance and extend
the life of the mactune. The RMS can
also be used wth R-113 reingera-
non sysiems.

Form 190A-1P0




Developed for application
flexibility

The 19QA RMS is availatie in 2 sizes
Rigging noles are provicdad for crane
hfang. as weil 25 siots for us2 with

a forauif: Conneczcns o 2 chuiler are
made 2asy wath the charpng hoses
and vaives providec with e uni!

In the case of 2 singie ch:iler appl-

2x0n, the 19QA can te perma-
nentiy installed and harc-piped to the
chiiier. if desired. Or. on sites wath
muiapie chiiler ins:ailagons. a singie
RMS can be used 0 service sev-

2rai machines by temporarny connec-
ton to each chiller using :he hoses
and vaives provided. Opaonal fieid-
instaiied casters for use with the smaller
ark {15QA size 020) aid in the pont-
abuiity of the RMS.

Component descripticn

The storage tank is designed for 15
psig working pressure and comes
equipped wath a one-in. rupture disc.
A retiex type sight glass indicates when
the :ank is 90% fuil. The exact liquid
les  an be deterruned by use of

the ._vei gage proviced. Tne smaller
ank has a storage capacitv of 16C0
bs (725 kgm) of R-11; the larger ank
nas a cepaary of 3300 ibs (1500

xgmy) of R-11.

Tube-in-tube condenser zilows
retngerant vapor (o te cordensed
when evacuaang a chiiler cr wnen dis-
ailing refngerant that conta:ns 2xcess
oii. Garcen hose conneczons {3s-n.}
are provided for condenser water.

The 500-Watt electric heater is
aftached to the bottom of the starage
tank. The heater is controiled by a
toggle swatch and is required when oil
1s being separated from the refriger-
ant by disallagon. [t is insulated and
protected by a cover.

Four Y-in. charging hoses with

sv ' | connecdons allow easy intercon-
ne. .un of components. Two ‘4-in.
ball vaives uath couplers are provided

fr wy Wl e Sharging ROses o proe-
vent the loss of the rei=gerant :n the
hases at the end of a transfer process.
The hoses ar2 Cesigned o withsiand
high vacuum without coil2psing.

The Y2-hp diaphragm-tvpe vacuum
pump i3 eguioped with a permanent
spit capaciior motor controited By

2 toggie sw Motor voitage is 113-
1-50/60 Hz.

e
AW
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Physical data

Manual reset high-pressure switches
2re providag 10 proic: against over-
pressunizaton. Ona swiich armits the

2nk pressure by shumng off the wank
heater. The second swsch lirmuis the
vacuum pump discharge prasser

by shuming oit the pump

vacuum

E

NGLISH ] si

4]
"
[ ]

19QA

‘

020 030 | Size 020 « 010

a
“

DRY 'WEIGHT

505 ' 320 | kg 275 1 370

TANK SIZE

20 . 10 | cu meters 57 1 1.13

TANK STORAGE CAPACITY
R-11 Liquid

1600 ! 3300 | kg * 725 | 1500

DESIGN PRESSURE

15 kPa 103

MAX. OPERATING PRESSURE

10 kPa 69

CONNECTION SIZES

Y in. '/

HIGH PRESSURE SWITCHES
Tank Heater and Vacuum Pump
Cutout
Manusi Resst

69

!
kPs ;
1 <28

kPs

VACUUM PUMP
PSC Motor Hp

]

Max. Discharge Pressure

kPs 69

Mex. Vacuum
One Pump
2 Pumps In Series

kxPs
86
98

Flow Rste
60 Hz
S0 Hz

m/s
.0017
0014

PSC — Permanent Spiil Capacitor




l.iachine componerits

—
NO. ITEM NO. TEM
1 — Storage Tank 6 — Vacuum Pump High Pressure Switch. Hidden
— Accessory Case 7 — Vacuum Pumo Swich
Charging Hose. 3 11 8 — MHeater Swich
Charging Hose. 6 1t (2) 9 — Pressure Gage -
Charging Hose. 12 1 10 — Vapor Vaive
Vaive With Couoler (2) 11— Level Gace Vaive
Chuller Yapor Vaive 12 — Opuonat Casters — Availabie for Smail
Lgquid Ind. With Coupter {20 cu ) Tank Only
Fiiter-Oner '2-n. Flare 13 - ULaquid Vatve
V,.n. MPT x '4-n Male Flare 14 — Water Sepasauon Glass
3 — Tupe-in-Tube Condenser 15 — Rupture Oisc
4 — Vacuum Pump 16 — Maxwnum Levei Glass
§ — Haeater High Pressure Switch 17 = Heater
ACCESSORY CASE CONTENTS




The 19QA RMS provides complete refrigerant management

Evacuation — To mimmue reingerant vapor loss. refngerant-
contaning vesseis such as chilers and storage tanks must
be completely evacuated beiore charging. The 19QA vac-
uum pump can be usec 0 evacuaie these vessels in the
times shown baiow

" —
~ o]
1 -
i
st
rN o |
1
1
3 F i
IOH
s e !
a 1
x l
s °r 15
po} 1
3 .
« 6 !
> [
L}
7k 20 -
1
\
o 1]
25f .=
L L ' ] ' 1 L L 4
20 40 60 80 100120 140160 180 200
TIME (MINUTES)
LEGEND
-e=~— Tank Size — 20 cu it (.57 cu meters)
Typical 400 Ton Chuiler
EVACUATION OF CHILLER AND STORAGE TANK

Pressurization — The vacuum pump can be easily used
to pressurize a chuler or storage tank o 10 psig (69 kPa) ior
the purpose nf leak tesing. Typical pressunzaton umes are
shown below.

0F 1

1 4

60

—

$
L
PRESSURE (PSIG)

3o

PRESSURE taPol
L

20

1 I 3
0 3 20 23 30 3
TIME (MINUTES)

“r

LEGEND
Typical 400 Ton Chiller
Tank Size — 20 cu R (.57 cu meters)

PRESSURIZATION OF CHILLER
AND STORAGE TANK

Refrigerant Vapor Transfer — A wnypicai $00-ton chiller
contains about 95 1b (43 kg) of refnigerant vapor once the
liquid refrigerant has been removed. With the 1SQA Refng-
erant Management System, it is possible to reclaim almost
ail of this refngerant by evacuaang the chiiler 2and condens-
ing the vapor

-
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REFRIGERANT VAPOR REMAINING IN CHILLER
AFTER REMOVAL OF LIQUID REFRIGERANT
{400 Ton Unit)

e L

- s ]]C:!NO. A CHILLER
WATER +—00—} S|
CONNECTICNS -, VAC. PUNP -

L

|

i
STORAGE TANK

REFRIGERANT VAPOR TRANSFER/EVACUATION




Liquid Refrigerant Transfer — Liquid reingerant can be
transierred from the storage tank to a chiller {approximateiy
40 1bs (18 kg] per minute! or from a chiiler to the storage
tank (approximately 30 Ibs {14 kgl per minute) by pressur-
izing one vessel while evacuating the other.

Y STORAGE TANX

LIQUID REFRIGERANT TRANSFER
(From Storage Tank to Chiller)

CHILLER

Water Separation — Water is only siighdy soluble in re-
frige- -t (approximately 110 ppm) at typical temperature lev-
els. st of the water present will float on top of the reing-
erar. This free water can be easily removed by stopping
the wansier process when the water/refrigerant intertace 1s
observed in the sight g'ass near the bortom of the tank.

v
-

WATER 3
/ r [u CHILLER
, o) vaC. PUMP
[ ﬂ .
ettty o /
F— = === "=~ = 2]~ SIGHT GLASS \ /
Pr——— ——  G— — "- S——
4 ]
A

LIQUID
FILTER ORIER
WATER SEPARATION

Oil Separation — The RMS can be used 0 separate oif
from reingerant through the process of discllanon. The re-
fngerant is first transferred from the chilier to the tank and
then disulled back into the chiiler or another tank.

- |
waTEQ .—oﬁo—lfD Cend ! o MY

CONNECTIONS e vagl. PUMP

STORAGE Tamx

™

REATER

CHLLER

O

¥

OIL SEPARATICN
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Application data

Vacuum pump — The diagnragm-type vacuum pump de-
sign reduces the probabiiizy of refngerant leaks. Ti.e¢ flow
rate for this pump (free air! is 3.6 ¢‘m (0017 m3/s) for 60
Hz and 3.0 cim (0012 m3ss) for 50 Hz The 2ppronmate
max:mum vacuum s 23 5 e rig (85 LPa) for a single pump
ang 29 in. Hg {33 P2} for ~v0 pumps in senes. The pump
1s capabie of discharqing 1o a prassurz of 10 psig {82 kPa}.

Dimensions

With heawy use. it may be necessary o repiaca the vacuum
rump diaphragm. Repair kits are avaiiable. The vacuum
pump also has inzzrnal flters which can be replaced.
Condenser — Condensing water tempera:ure should be ‘
25 low a5 possible to minimize the rme requirad to complete
an operaton. A water flow rate oi one gpm {.00006 m3/s) at
70 F (21 C} s normaily adequate.

WEIGHT | MAX. REFRIG
UNIT SIZE A B EMPTY CHARGE
lbs | kg lbs kg
4°.9” SR
1908020 | &%, | 57y 7e | 605 | 275 ) 1600 | 725
9°-9” 10°-174°
1908080 | 5 | oca T ] 820 | 370, 3300 | 1500
MIXIIONY CASE NAF - ne NLEE VAQAR A VPR vas VL arnsg 2 -——-‘
/
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Electrical data

VOLTS-PH-HZ 115160 |  115-1-50
MCA 12 12
MQCP (Amps) 15 15
HEATER
Amps L 4
"7 VACUUM PUMP MOTOR
Hp 2 %
Amps 49 55
MCA — Miaimum Circut Amps
MOCP — Maximum Overcurrent Protection (Amps)

NGTE. Use ume-celay tuse.

Control wiring schematic

HSV-50/60 HZ

[T-18 ¢

(7{o—<ann)—ozu—(awl —ntgLul—(M)- (W)
Pump OPEN 10 PSI PUMP ;

»EATER

|
I

(WHT)

) (WHT)

: o—(ORM-—OZO—-{RED)—“-(REDI—G'(\'HT)‘—J
OPEN 10FSI HEATER

Guide specifications

Part 2 — Products
2.01 EQUIPMENT
A. General:

Refrigerant Management System
HVAC Guide Specifications

Camer Modet Number: 19QA

1. The RMS shall consist of a condunser. vacuum

Part 1 = Genenal pump. storage tank and heater unit. Addizona! com-
1.01 SYSTEM DESCRIPTION ponents shail include a filter dner. saiety devices
A. The chiller manufacturer shall provide and install Re- and all required instrumentaton and interconnec:-
fngerant Management System (RMS) when using a ing hoses.
(c):f(:)g with an Ozone Depiegon Potential of greater than 2. All connections shalil be by i4-in. charging hoses
A unless otherwise specified.
B. Refmgerant Management System is designed for use B. Storaqe Tank:
with a2ny low-pressure centrifugal chiller. The RMS shall 1 Thg ok shall be of sufficient capaitv 1o -
provide conservaton of low-pressure CFC's and pre- - Ihe storage @n o e : nt P"C‘gﬂ
vent the release of CFC’s into the atmosphere during conin the entire remgerant charge of one chiler
routine servicing. In addition to safely holding the re- :;"esszg:’ R‘Z‘é‘; 59(1) 9F8;32 C) in acc >rdance with
frigerant during servicing, the RMS will recharge cen- - .
mfugal chillers with recycled refrigerant. By means of 2. The storage tank shall be rated for a design pres-
a disullation/separation system, excess oil and water sure of 15 psig {103 kPa) and equipped with a rup-
will be removed from the refrigerant to provide opt- ture disc.
mum chiller efficiency. 3. Means shall be provided for rigging and for use
1.02 QUALITY ASSURANCE with a forllift.
Equipment and installaton shall be in compliance with . Condenser:
the Safety Code for Mechanical Refrigeration, ANSV The condenser shall be a copper tube-in-tube type
ASHRAE 15-1989. rated for a minimum 450 psig {3103 kPa) refrigerant
1.03 DELIVERY, STORAGE AND HANDLING side and 300 psig (2069 kPa) water side design

Unit shall be stored and handled in accordance with
manufacturer’'s recommendations.

—— ————— = ¢ — —

pressure.
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Guide specifications (cont)
D Heater:

The heater shall be 2 permanent ctrap-on type with a
minimum 500-Wat ratng at 115 v, one phasa, 50/60
Hz. and shail be opera:ed by means of a toggle switch.

Vacuum Pump:

1. The pump shail be a diaphragm type with “2-hp.
115-v. one-phase. 50 or 60 Hz motor and shail be
capavle of pulling a vacuum of 25.5 in. Hg (86
kPa) (ref. 30 in. barometric pressure). The pump
shall be capable of maintaining a pressure differ-
ential of 9 to 10 psig (62 to 69 kPa) between the
storage tank and the interconnected chiller.

2. The pump shall be equipped with a permanent split
capacitor motor which shall be controlled by 2 iog-
gle switch.

. Safety Devices:

1. Pressure relief valve sized in accordance with ANSU
ASHRAE 15-1989.

2. Two high-pressure switches to protect the storage
tank against over-pressurization. Or _ switch shall
limnit the tank pressure to 10 psig (69 kPa) by shut-
ting oif the tank heater. The second switch shall
limit the vacuum pump discharge pressure to 10
psig (69 kPa) by shutting off the vacuum pump.

Camer Corporaton e Syracuse, New York 13221

G.

5-90

Contaminant Removal:

The system shall be capable of removing contami-

nants from the refrigerant charge in accordance with

the following requirements:

1. Qil separanion shall occur throush a distilaton pro-
cass and shall provide recucled refrigerant with less
than 10C0 ppm oil.

2. Water separation and removal shall provide recy-
cled refngerant with less than 50 ppm water.

Additional chillers:

The RMS shall be able to accommodate muitiple chill-
ers when the proper crossover connectons are sup-
piied. and the storage tank is to be capaole of con-
taining the entire refrigerant charge of the larger of the
2 units, when 90% fuil at 90 F (32 C).

. Special Feawres:

Casters:

Accessory package for use with 20-cu ft (.57 cu meters)
storage tank shall inciude four 6-in. diameter swivel
casters with wheel locks, mounong brackets and

hardware.

FYRE UNITED
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i —— THE NEW \—
|l —- CAPACITY

'RIGERANT RECOVERY & RECYCLING

hY
MACHINES

-~

L =~3

g EP3HCM
*¥ @ wun-rerriceran
ONE PASS SYSTEM

LE & COMMERCIAL AIR CONDITIONING AND REFRIGERATION APPLICATIONS

 TRUCKS, TRAINS, AIRCRAFT, REFRIGERATED TRANSPORT 3
s




! OUR HEAVY DUTY RECOVEHY/RECYCLING MACHINE FOR FAST RECOVERY FROM LARGER
SYSTEMS RECOVERS BOTH LIQUID AND VAPOUR

| BENEFIT

FEATURE

(® Cylinder Weighing Platterm Prevents dangerous overfdling of cylinders.

Large 'z hp heavy duty Dantoss campressar (3) For las: recovery and recyching (R12 up to 1kg/rmn).

Set and forget operagon No supervision required durirg recovery.

Rerarmng compressor od to the crankcase and malking provision for changing the

Compressor ail change (3) and od return systam (5)
compressor od ensures years of trouble free service.

Uiquiyng the refnigerant before it is stored i the cyknder prevents dangerous

Fan forced fin and tube condensor (3)
overheanng of the recovery cdincer:.

Hourmeter (8 Allows you to monitor oil change and filter changs intervals.

High pressure @ high temperature @ cut out switch Protec:s the machine and the cperator.

Scavenge effect Our mactune wil rastart every two minures after complenon of recovery o “scavenge®
any reingerant ihat may have boded out of the compressor od or the accumulator and

drer(s).

Convorols refrigerant fiow durng recyciing.
“Note punty exceeds SAE standard J1991.

“TX vaive (3) (not fired to EPIHCM)

Stylish steel (a) powder coated cabinet Tough, durabie and easy o clean.

ltage Avarlatie in 220 voit SOHz and 110V 60 HZ {Export).

Aporoved by all Austraiian Ejectncal Authonnes. We use quaiity Siemens eleccal
components.

Avaiiabtie for 12 R22. RS00. RS02 and can be easidy converred.

cleencal @)

A choice of reingerants

m A MULTI REFRIGERANT ONE PASS VERSION OF THE UNIT ABOVE WITH THE FOLLOWING

ADDITIONAL FEATURES.
FEATURE | BENEFIT
Muits Relngerant Dasignec wnere there is a ne6d 0 switch quickly and simply to esther R12. R22. R500.
A502.
Minimum enmissions durnng change over o A loop creuit ailows this machine 10 recover the reingorant in 98°% of s high sxi@
ancthaer reingerant cucut Coly 100mm of 6mm ubing @ needs (0 be venigd cunng changeover.

One pass punficacon Adang aual fiirason @lo the hwgh side (alter the condensar} means that by simgly
recovenng the reingerant it is immedciately ready 10 be reused.””

Cranxcase pressure regulator (9 Prowces aoded protaction lor the compressor from high niet pressures.

A lovel sensove control sy stem monitors level 10 ensure proper low 508 vaponzaton

Acasmulator flow convrol (3)
and fioravon.

Large ¥/s” inlet () For tast vapour and liquxd recovery.

Patents Our patent appiicatons protect you from poor quality copies which will not operare
offecowely.

COMPLETE READY TO USE

The following accessories ara included:
B Two 25kg recovery cylinders and hoses with anti-blow back fittings M One Manifold gauge and 727 hose sel
** Highly contarmmnated rekigerant may need recyding

MADE IN AUSTRALIA BY:
ENVIRONMENTAL PRODUCTS AMALGAMATED

P.O. Box 190. Shepparton, Victoria, Ausirelia, 3630
Phone: (058) 31 2912 - Fax: (058) 210172
intemational: 61 5831 2912 -Fox: 61 58210172

PHONE TOLL FREE

(008).039.092

OISTRIBUTED 8Y:

‘-d\:.c ~ v
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A SIMPLE SYSTEM FOR

The SKYEMITE recovery unit.

Announang a new concep! in recycling
refrigerant. The SKYE Split System. Two units working
together or apart.

The SKYEMITE is a simple and compact recovery
unit, the SKYEMATE recycles R12 by removing
contaminants. Both units are about the size of an
average vacuum cleaner and are just as easy to use.

The SKYE Split System.

Nothing could be simpler. You keep your
SKYEMATE recycling unit in a central location, where it
quickly and effidently removes the contaminants from
R12, producing a purified refrigerant which is ready to
use again!
' You keep the SKYEMITE recovery unit in your
ute or van ready to go out to factories, farms and

MAKING GOOD
MONEY OUT OF USED
REFRIGERANT.

The SKYEMATE recycler.

You have a choice- invest in 3 SKYEMITE now and

buy a SKYEMATE later.
Of course, you can run a number of SKYEMITES

with only one SKYEMATE which reduces capital outlay

and inareases your flexibility.
And a bonus, your SKYEMATE Recycling unit

can be run with other brands of ‘recovery only’

machines.
It will soon be compulsory to at least recover

refrigerants, under laws designed to preserve the
atmosphere.** However, the SKYE Split System an
improve your profits right now! Why wait?

SKYE

Good for the world. Great for business.

your SKYEMATE to complete the recycling.
{1

workshops, to recover refrigerants.Then it's back to
@ Z i “CHECK WITH LOCAL AUTHORITY

MANUFACTURED BY:
Environmental Products Amalgamated Pty Ltd
5/23-27 Callister Street, Shepparton, Victoria, 3630, Australia
Phone Int.: 61 58 312912 - Fax Int.: 61 58 210172
For details of your nearest distributor, telephone (within Australia) toll free 008 039092







he Javac range of
RECO refrigerant
recovery and recycling
units is, we believe, the most
comprehensive and advanced
on the market today.
The investment required in
a quality recovery/recycling
unit is quite substantial, so it
is important that vou get the
features, service backup and
accessories vou need. 1U1s also
unpertant to select the
particular model with the
features and capabilities to
best suit vour requirements.
Javac has produced three
models with quite specific
applications in mind, and
with features which in many
cases are available only on
the RECO range
When you choose a Javac
RECO, you are also choosing
the support of Australia’s largest
manufacturer of high vacuum
pumps, respected for its
innovation and quality in
the refrigeration and vacuum
industries for over 20 years.

Three models:

RECO-1

A true, mult-purpose
workhorse. compact, fast,
efficient. designed to rapidly
remov-e large volumes of types
R12. R22and R302 refrigerants.

The oniv commercial unit
availzble with puilt-in sub-
cooling to acrually chill the
dumped rerrigerant, for
improved efficiency and safety.
The RECO-1 features a belt
drive compressor with oil
recirculation. and multiple
refrigerant recovery capability.
Access is easy. servicing simple.

REC0-12S and RECO-134S

Specifically for the recovery
of R12 and R134a, these units
arc also compact, but utilise
high-capacity twin filtration
svstems with replaceatiie filter
dricr cores. Bothvunits use
commeraal size hermetically
sealed compressors, maodiied
for smple o1l checking and
re-filling.

No-fuss recovery ensures
minimum down-time and fast
repair of domestic, and
automotive installations.

The RECO-12S and 1345 are
both capable of vapour
recvcling, and can be
connected as shown on the
back page. This means that
refrigerant can be cleaned and
dried, thus providing real
cost-saving benefits by
enabling the re-use of costly
refrigerants.

Automotive application
using a RECO-125

Service and support

In every detail, the RECO
range exemplifies Javac’s
reputation for quality,

" ne-nonsense engine2ring,

reliability, and senice. e
provide, through our extensive
distribution networx. product
support which is thz envv of
our competitors— ourwhoie
serviceand partsopzraton
reflectsathorough. long-term
commitment to excellence.

el

-

Engineering

AlIRECOunitsuse provenand
tested refrigeration components
and feature interchangeability
and user serviceabiliry.

All units have fully variable
high pressure safety cutouts,
and adjustable low-pressure
switching provides the choice
of pressure or vacuum cutout.

All RECO units are fully
automaug in operation and can
be “set and forget! I required,
full manual overndy and
adjustmient ensure the RECO
units are adaptable to any task.

Air-cooled condensers. oil
separators. sequence indication
lamps and quick-connect no-
loss fittings feature heavily.




T T T T TG o
Accessories
Autoff
A stand-alone automatc cut-off device
designed to switch off the recovery unit when a
spedific cylinder weight reaches 80% apadity.
Suitable for P (28kg), Q (49kg), R (79kg)

Recyde rate Veun X . . .
ey size cylinders, switchable. The Autoff zan be
Wm@&!m e used with any Javac RECO unit, or 240 volt
Heavy duty hermenc compressot (<) - recovery unit )
Cat. No. R30057
Cylinder trolley
(Incorporating AUTOFF)
A sturdy, folding trolley designed to
transport P (28kg), Q ($9kg) and R (79kg)
Wiy L . 48T T T T 1 ylinders. The wolley folds for easy storage
I'Ohtr_t;}mmc‘! 230y SOH \l-l‘ 10amp 3amp 3amp and incorporates the AUTOFF automatic
7o S cutoff faality.

In pracuce, both the Javac RECO md
cylinder trolley can be easily wheeled into
position and connected up. The folding trol-
ley is ideal for serice personnel, as it takes
minimum space in the service van.

Cut. No. R30087 (without AUTOFF)

Hermetically-sealed
High Vacuum pump

The Javac Wombat series of hugh vacu-
um pumps are designed to be used in con-
Junction with Javac RECO units at the last
stage of recovery. By using appeopriately,
evacuation and final recovery of up to 100%
an be achicved In the one operation. The
Wombat Is available in single or double stage.
Cat. No. ODS0~0H (single stage)
Cut. No. 0DDO-0H (Jouble stuge)

Analyser

The Javac manifold/analyser can be
optioned on 2 Javac high vacuum pump. or
as an option for use with any refngeration
system. The analvser incorporates HP and LP
gauging valves, plus a vacuum pump valve.

Custom manufacture

Javac also offer custom designed and rmanu-
factured recovery, recycling and charging
facilities. Informanon on request.

C.u.: ogue r.,r.:-c

Stordyd oy ¢
Notspicare -

“The RECOJ and 125 are
crmtified  comply wah

these SAE standurds. Tacs
wrre perfarrmed by Sharp &
Howells Pty Ltd Mclxonane
**MAYRIC Approval No. §
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Typical recovery
Connect the RECO unit to
the vapour side of the system.
Use 2 Javar AUTOFF beneath
the recovery cviinder to prevent
overilling.
Avicuum pump installed via
2 svstems anaiyser can be used to
evacuate iines to prevent air
entering the recovery cviinder.
More than 95% can be recovered
in this mode.

Final evacuation/
recovery (optional)
(A fearure umigue to Javac)!

If desirabie, use 2 Javac
Wombat vacuum pump as
shown to remove the final
traces of refrigerant. Prior to
recharging, exiaust the Wombat
into the inlet of the RECO unit;
adpust range switch for maxi-
mum run ume 2nd divell.

Alwavs use an empry Cohinder
arafavac AUTONE uning thas
apuendi inal recoveny,

Typical recycle

Using only a RECO-12S or
1345 as shown, connect the inlet
of the RECG-125/1345 to the
vapour side of the recovery
ovlinder. and the discharge of
the RECO-125/134S to the liquid
ade of the recovery cylinder.

If using two cylinders, use
vapour side on both. Momntor
until the liquid and moisture
indicator shows dry.

Designed and
Manufactured - .,

3
'

r A tem peey
g .

Ir: line with i55 piicy of conzriual
product improvensd, Jovaz Py Lu]
reserves the rigiz o alty
specifications without nofice

™

.
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Distributed in Australia by

Actrol Parts
Adivisionof -

GSA Industries (Aust)
Py Lid

A.C.N. 004784 301

Melbourne 03877 20<

Svdney 027491155
Brisbane 07 2525591
Adelaide 082341171
Peth 092775922
Canberra 062804176

. Darwin - 089 844877 - .
Launces







REFRIGERANT
RECOVERY &
RECYCLING
SYSTEMS

FROM TECHNICAL CHEMICAL COMPANY

Technical Chemical Company is the industry leader in
Refrigerant Recovery and Recycling Systems. Sercon
products are manufactured using only top-quality compo-
nents; a complete inventory of parts and accessories is
maintained. Sercon Refrigerant Recovery and Recycling

Systems include a "hassle-free” one-year limited warranty.

Low pressure gauge

Onl signt g:ass

Cylinder levet
ndicator

Handles 30# or S0 #
tanks on board -
70#. 145#, 1.000#
tanks remolety

Large wheeis com-
bined with casters for
easy moving and
maneuvenng
Rugged 16-gauge
steel construcion
SPECIFICATIONS:
Size: 20° x 20° x 45.5° Control Lamps: Green-Recovery
Weght: 175 Ibs, Red-Tank Fuil

Conneclions: 1/4° flare Amber-Flush, Recycle

Power: 115/120 VAC, 60 Hz Current: 9 amps

Safety Equipment: Low/high pressure controls, cyhinder full shut-of!,
pressure relief valve, safety vaives, check valves,

crank case pressure reguiator

had

19900

The Sercon 9000° is the industry standard in fast, safe,
dependable Refrigerant Recovery & Recycling Systems
for high-volume operations. it is UL listed and can be
used with R-12, R-22, R-500 and R-502 refrigerants.

It boasts a powerful 1/4 horsepower Copeland
compressor with a liquid pump that speeds recycling time
and prolongs compressor life. The “continuous-loop
filtration® system can recycle 40 pounds of refrnigerant in
just 15 minutes; dual filter blocks increase recycling
efficiency.

Buiit-in high and low pressure gauges allow
continuous monitoring of system pressures during
recovery - once the system is completely evacuated, the
Sercon 9000 shuts itself off. it has a Cylinder Full Light
and Cylinder Level Indicator to show how much refrigerant
has been recovered at any time. Meets S AE J-1991
(1989) R-12 punty standards.

An aii sight glass makes the amount of oil recovered
easily visible. An extermnal drain on the front of the Sercon
9000 makes it easy to drain.

° Basic Flush kit (Pan #S1 2445) for 9000/9220 systems. Optonal
adapters are available for use with many auto makes and modeis.

The Sercon 3000 boasts a unique flush cycle that with
the *Basic Flush Kit uses recovered refrigerant to flusn the
system. [t's easy for one person to operate, saves lime
and matenal, and is environmentaily responsible.

Some commercial equipment contains a large guantity
of refrigerant. The transfer capabilities provide the
mechanic a method of moving refngerant in a liquid state
at a high rate of up to 25 Ibs. per_ minute. This means
substantial time savmgs to the mechanic.

Sercon 9134

The Sercon 9134° is a dedicated machine for R-134A,
It has the same specifications as the 3000, with a
synthetic ol in the ccmpressor.




SERCON 9 2 2 O SERCON 8 O O O -

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.

SPECIFICATIONS:

Size: 20° x 20" x 45.5" Control Lamps: Green-Recovery
Weignt: 175 Ibs. Red-Tank Full
Connections: 1/4° flare Amoer-Flush, Recvcle

Power: 2207240 VDC, 50 Hz Cumrent: S amps

Safety Equipment: Low/high pressure contr-is, cysnder tuil shut-off,
pressure relief valve, safety vaives, check vaives,
crank case pressure requlator.

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.AE. J-1991 (1989)
R-12 punty standards. The Sercon 8000 is the same
quality you have come to expect with all our other

equipment.
SPECIFICATIONS:

Size: 20° x 20° x 45.57 Control Lames: Green-Recovery
Weight: 160 Ibs. Rea-Tanx Full

Connections: 1/4° flare
Power: 115/120 VAC, 60 Hz Current: 9 amos

Safety Equipment: Low/high pressure controis/cyinder full shut-off,
pressure renief valve, salety vaves, check valves,

crank case pressure reguiator,

* Patent Pending
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SPECIFICATIONS:
Size: 9° x 19° x 24° Controt Lamps: Green-r~ecgvery
Weight 70 fbs. Red-Tarx Full

Connections: 1/4° flare
Power: 115/120 VAC, 60 Hz Current: 9 amps

S.. . Zcuipment: Lowshigh pressure controts, cyhncer full shut-off,
t pressure rehiefl valve, safety vaives. cneck vaives.
crank case pressure regulator.

The Sercon 5000° Refrigerant Recovery System aliows
smaller shops, auto dismantlers, and the HVAC/R industry
to have a portable, well balanced, and easily operated
recovery system. A single 9000 and several S000 systems
are an economical option for larget service operations. A
5077 allows the HVAC/R industry access to roof top
nsiz.ations and remote jobs. The 5000 contains a full
condencing section with dimensions that mexe it easily
carried.

The UL listed 5000 provides the same efficient
fecovery capability as the Sercon 9000 without the
additional expense of the recycling system. Recovered
refrigerant is stored in 30 to 1,000 Ib. capacity cylinders. It
May then be recycled through a Sercen 9000. or soid to
an " —.:.te recovery center.

——

Sercon Acid Test Kit
Features:
* Simple - just two bottles to work with

* Comclete - each kit has everything vou need to do the
Ict. Ater the test just discard the kit.

‘ S

ACID PURIFICATION SYSTEM

The Sercon 4000 is specially designed with the
HVAC/R industry in mind, for filtering refrigerant from
sysiems with a high acid or moisture content. Itis used in
conjunction with the Sercon Refrigerant Recovery
Systems.

The 4000 is UL recognized and features a special oil
separator/accumulatcr and filter/drier blocks to remove
the acid and moisture from the refrigerant before it enters

the recovery system.

SPECIFICATIONS:

Size: 9° x 19" x 24° Weight: 55 Ibs. Current: 1 amp
Power: 115/120 VAC, 60 Hz Connections: 1/4° flare

¢ Sure - no need to guess anymore. Color changes are
easy to detect for positive indication of acid level.

* Convenient - handy small size package allows easy
storage in your tool box.
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The UL listed Sercon 2000 Fiush/Transfer® unit
contains a high volume liquid pump that provides the
service technician a way to flush an air conditioning
system or transter/off load a large quantity of liquid
refrigerant without venting CFC's into the atmosphere.
This system weighs only 25 pounds and is contained in a
- 8" x 8-1/8" x 18" tool box for portabiiity. The Sercon 2000
can be used with all refrigerants.

The UL listed Sercon 1000 Vapor Recovery System
otffers 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 compressor. The un.t weighs only 35
pounds. )

SPECIFICATIONS: SPECIFICATIONS:
Size: 8 x9-1/8" x 18° Cou.trol Lamps: Green-On Size: 8° x 9-1/8° x 18 Control Lamps: Green-Recovery
Weight: 25 Ibs. Red-Tank Fuil Waeigh:t: 35 Ibs. Red-Tank Fuil

Conriections: 3/8" flare
Power: 115/120 VAC. 60 Hz Current 1 amp

Safety Equipment: Pressure relief vaive, check valve

Connections: 1/4~ flare
Power: 115/120 VAC, 60 Hz Current: 3 amps

Safety Equipment: Lowshigh pressure controls, pressure refief valve.
check vaives

In addition to Refrigerant Recovery and Recycling
equipment. Technical Chemical aiso offers a complete line
of air conditioning supplies and accassories.




APPEIDIX 3.4

COMPARATIVE FEATURES OF REPRESENTATIVE EQUIPMENTS
FOR COLLECTION M@ RECYCLING OF REFRIGERANT GRSES

h- B : : REFRIGERANTS
(ND.IEQUIPMENT | APPLICATION AREA SIIE WEIGHT | RECOERY : RECYCLING HANDLED FEATURES
1. IREFRIGERANT !

‘RECOVERY SYS-!

(a)iMODEL RC-1 RESIDENTIAL/COMERCIAL :16"x{2"x18" 0.5 tb/min R-12,R-22,R-500,R-502 - WECOMERY UNIT ONLY
: {CONTRACTORS

(b} IREJUVENATOR *S: COMERCIAL AIR CONDIT- R-12,R-22,R-500,R-502

ST-100 A71  IONING

29"x32"x 14 2-31bs/min - MEETS § EICEEFDS S

§

- DESIGNED FIR MOBILE

A/C WRKET
- RECOVERY INIT ONLY

2. 1SPX CORPORAT-!
1 I0N,USA (DTAS
iDivision)

{a)10EM 1380

AUTOMOBILES 45"23"x23" 1150 Idsi0.5 1b/mini2.5 lbs/miniR-12

.8 Itinin R-12

- RECOVERY § RECYCLING
WNIT

- RECOVERY & RECYCLING
WIT

- RECOMERY INIT OOLY

(b)I0EM 1396 mninauss H5%x21"x24% 1115 1bs:0.5 Ib/min

IAUTOMOBILES R-12
J.INITED TECHN-:
{0LOGY CARRIER:
U.S.4 :
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(a)
4°-9"x3°'-8 I/4
x2'-5°

LivID
14 kg/hr

18 kg/hr IR-11,R-113,R-123 1)~ INCLUDES RECHARGING OF
) RECYCLED REFRIGERANT
1)- RECOVERY § RECYCLING UNIT

4. (ENVIRONENT !

o
"

R-12,R-22,R-500,R-502 {}-PORTABLE MIDEL (FILTER &
) DISTILLATION) ,RECOVERY &

) RECYCLING INIT

(a)i EP-3 {MOBILE & COPERCIAL AIR:400x500x
{CONDITIONING & REFRIGE-11000 (ea)

RATION APPLICATIONS !

5 kg/hr I B kgl

(b): EP-4 -00- 1 400x500x S kg/dr R-12,R-22,R-500,R-502 - HAMD CARRY,RECOVERY UNIT

11000 (mm)

EP-4HC : -00- 1350x220x R-12,R-22,R-500,R-502 - HAND CARRY,RECOVERY UNILT

(c) 33 kg/hr

1440 (om)
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(d)! EP-3 -00- +400x330x 22 kg/hr  IR-12,R-22,R-500,R-502 - HAND CARRY,RECOVERY §
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APPEIDIX - 3.4 (Contd..)

o H ' : : H H REFRIGERANTS H H
MO.IEQUIPMENT | APPLICATION aREA ! SIIE {EIGHT | RECOVERY © RECYCLING @ HAOLED : FEATWRES :
—i t ! : ! ' : : !
S..awC oo, H : ' : : : :
INSTRALIA $ : ' H : ' :
H H t ! : : : : !
€a)IRECO - 1 {COPERCIAL AIR CONDITI-:390x440: P A8 kg &0 ke/hr - 12,8-22,8-502 {J-EETS REFRIGERANT STNQRS:
H RS 1600 (am) H H H : V AS-A677 L SRE JI991/89/%0 ¢
H ' ! ' ' : ' 1) RECOVERY UNIT :
{h)IRECO-2S IDOESTIC/AUTOMBILE $390x840x ¢ 5 kg ! Bhe/he 11 Lit/eis (R-12 PO FORM REFRIGERANT ¢
: : 1600 (ea) : ' H H i) RECOVERY & RECYCLE H
H ' { H : : : : '
(c)IRECO-434S  DOMESTIC/AUTOMOBILE  :390x440x ‘B ke 1 lit/ein R-134a - RECYCLING UNIT DMLY !
: ! 1600 {em) H H ; : : !
& ECNICAL ¢ : : H : H H '
(CHEMICAL (B, H H H : : : H
1US.A : 1 : H : : ' :
: : : H H H : : I
(a); SERCON 9000 HIGH VOLWE AIR CONDIT-:20"x20°x43.5" 1175 105:25 bs/wini2.? 1bs/miniR-12,R-22,R-500,0-502 - RECOVERY § RECYCLING UNIT |
: VIONING/REFRIGERATION ! ' : : ' H :
H [EUIPDITS ' : : H H : !
H $ : ! : : : ! H
(b} SERCON 8000 : -b0- 120°x207x45.5° 1150 1hsiZ5 1bs/8ini2.7 lbs/miniR-12,R-22,0-300,R-502 :- RECOVERY & RECYCLING UNIT !
(c)? SERCON 5000 :SWLL SPS/AUTO DISMA-197x19"x24° 170 Ibs 125 lbs/eini . R-12,R-22,R-500,R-502 - RECOVERY UNIT OLY '
: {NTLERS/AIR CONDITIONERS! H H : H ' H
: 4 REFRIGERATION EQUIP- ! H H : : H :
H THENTS ' ' : H ' H H

(Page 2 of 2)




APRERCIN S.¢
FGRMAT FOR VIABILITY ANALYSIS FOR COLLECTION USING FLASTIC BAGE
{VENTURE TYFE A:

Praciical qly. recoverable thraugh plastic bajgs
- Percentags

- Guantity (M0

Muaber of plastic bags required
(@ 1.2 Ky per baj and 25X waslags!
Saie price of recovered CFC using 3ags
- Per Ky
- Total sales

Cperaling casiz far recovering FC { Labsur cast!
- Per Ky
- Tetal cast

Contitutian { per Ky

Tolai aperating profit




FCRIAT FGR VIABILITY ANALVSIS FOR RZCOVERY USING PORTARLE EGUIFMENT
(VENTURE TYPE 3!

APPERDIX 5.2

DESCRIFTIEN 993 1§95 199 1997

199¢

ec5s

2007

2015

Guantitly of CFC 2 recoverad {Ky per annusi
A. Kalerisi Cosis

1. Raw Material (Recoverad CFC
2. Sgares and Consumaiies o C.

} @ OLE per ay
21 USS per Ky
Tota: material cast (A}

B. Power (3 .07 LE per KW & (.05 KWK per Ky!

€. Labour

Hajes .
Manhaurs Ry
Bage Rate (per manhour!
Total Kages

Supervision saiaries
ﬂihhdu!il'.\'g
Rate (pers mannour!
Tatal salartes

Tolal iabeur (C!
0. Gverheads
Repairs $ narnlerance - 3 5% of equipment osii

PRAl

Administralive & seiling e.penses
contingencies at <X

Tolai overheads ‘Z:
. Eslimate of cost of aperation (A¥B+(+D)
F. EXPECTED SnLES {3 8 LE Jxy!
G. GAOSS PROFIT EEFCRE INTEREST & EF. iF-E!

H, TOTAL FINRCIAL EXPENSES 4

4 ine)

r2
w)
=24
.

-

1. CEPRECIATION § AMORTISATIGN (3
J. OPERATING PRGFIT (G-H-I)

K. TAX (80%)

L. NET CPERATING PROFIT (LK}

Add: Depreciation
Minus: Loan repaymen?

MET CASH ACCRUALS




APPEDIX 5.3
ECONDMIC VIABILITY OF VENTURE FOR COLLECTION/RECOVERY AMD RECYCLING IN NIGERIA

1.ESTIMATED COST OF PROJECT & SCHEME OF FINANCE (fer each lype of veature)

(in Naira)
Item of cost 3 RECOMERY RECYCLING
oLy

{. Equipaeat
(1) Ieperted

- FOB Valse (USS) 1000 2400 33

- Insuramce and Freight (USS) 50 120

@ 51 Of FOB Valwe
- CIF Valee (USS) 1050 2520
- CIF Value (lecai aurreacylss 18900 45350
- Ingert Duty
in 1 0 0
in local currency 0 0

- Porl Handling and Inland Shipaeal 1890 4536
@ 102 of cif value (local currency)

Landod Cost of Equipsent 207% 49895
(ii) Indigenous 0 0
(ii1) Machinery slores & spares 945 268

@ 5% of cif value
2. Expenses on lraining of

l2cal techmicians.##

Wage Rale (per manday) ] oA

Ne. of mandays 6 9

Total Training Cost i1} 576
3. Prevision fer contingencies 212 52714

(8 102 Of above)

Tetal Cost 24331 58014
FINANCED BY
1. Equily 3952 9359
2. Secared sediua-ters Ioans 16224 8576
3. Other sources (Subsidy on equipment 4158 L lk]

@ 207 of landed cost)

Total 24331 58014

3 Venture lype A i.e. collection using plastic bags Aas not been shown above, as il dees not involve any capilal investaent

#  EICHANGE RATE : 1 USS$ = 18 MAIRA
## Expenses on foreign technicians taken at national level .
s+ For recycling venture, cost of equipnent includes one equipment for recycling and one for recovering CFC (Page 1 of 7)




APPENDIYX 5.3

2. ECONOMIC VIABILITY ANALYSIS FUR COLLECTION USING PLASTIC BAGS
{Venture type A)

( in Naira)

1993 1995 199% 1997 199 2005 2007 200

Max. collection of CFC 12 using plastic bags (@ 0T) B.S0 B30 B V.5 BTT 3.4 8.06 2.8

Practical qly. receverable threugh plastic bags

- Percealage 10 50 S0 50 50 50 50 50
- Quaatity (MT) 3% #©.1 179 %5 G3 L8 LB 1.2
Musber of plastic bags required 3708 18907 18487 17285 13911 7088 4200 12568

(3 1.2 Kq per bag and 251 wastage)

Sale price of recovered CFC using bags

- Per Kg 2 2 K 1 0 2 2 K i} 2

- Tetal sales 106798 544524 S3B178 497244 400633 20415 120969 W52
Operating casts for recovering CFC ( Labour cost)

- Per Xy 20 a0 2 20 2 20 20 20

- Tetal cost 71199 343016 358785 331496 257087 135083 80446 24348
Contibution { per Hg) 10 10 10 10 10 10 10 10
Total eperaling profit 35599 181508 179393 165748 133544 682 4033 2174

(Page 2 of 7)




APPENDIX 5.3 coald..

3. ECONOMIC VIABILITY ANALYSIS FOR RECOVERY USING PORTABLE EQUIPYENT

{Veature lype B)

DESCRIPTION 1992 1995 199% 1997 1999 2005 2007 2010
Quantily of CFC 12 recovered (Kq per anmua) 400 400 m n K X] 189 15 2
A. Material Costs

1. Raw Material (Recovered CFC) @ O N per ke 0 0 0 0 0 0 ) 0
2. Spares and Censusables @ 0.31 US$ per Ky 744 Frxd 219 20 1915 1057 896 P}
Total salerial cost (R) 2 2% 217 2079 1915 1057 696 2
B. Pover (3 0.33 N per KW & 0.05 KiH per Kq) 7 7 [ [ & 3 2 1
€. Labour
Hages
Manbours/Kg 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.5
Wage Rate (per manhour) ] ] 8 8 ] 8 8 3
Tolal Mages 500 800 78 M5 485 wn 209 M
Supervision salaries
Manhours/Kg 0.025 0.025 0.023 0.05 005 0.05 005 0.05
Rate (per samheur) 15 13 13 15 15 15 15 15
Tolal salaries 130 150 147 140 129 14 a7 16
Total labewr (C) 750 950 934 885 815 450 296 100
D. Overheads
Repairs & saintenance ( & SZ of equipment cost) 1040 1040 1040 1040 1040 1040 1040 1040
Administrative & selling expenses 1000 1000 1000 1000 1000 1000 1000 1000
Contlingencies al 51 261 261 59 250 9 17 152 119
Total overheads (D) 2301 2301 2298 2% 278 217 219 2158
E. Estimate of cost of ~eeralion (R¥BH(4D) 5490 5490 433 5260 5013 k177 JN3 5 2493
F. EXPECTED SALES (3 SON /kg) 20000 20000 19660 18628 17135 947 622 2098
6. GROSS PROFIT BEFORE INTEREST & DEP. (F-£) U510 44510 14227 13368 12142 5744 3047 -39
H. TOTAL FINANCIAL EXPENSES 33 393 220 2433 1946 m 0 0 0
1. DEPRECIATION & AMORTISATION (3 10% St. line) 2433 3 243 L% < L < < 0 0 0
J. OPERATING PROFIT (G-H-1) L31.7) 9158 9351 8988 87% 5744 3047 -39
K. TAX (200) 1637 1832 1872 1798 1747 1948 07 -9
L. NET OPERATING PROFIT (J-K) 8548 1326 7489 PALA 5989 493 2438 -3t6
Add: Depreciation 233 rlx U3 P < B Lk < 0 0 0
Minuss Loan repayment 0 2008 2028 028 2028 0 0 0
NET CASH ACCRUALS 8981 LA 7895 5% 73N 58 AB -316

#4 SCEDLE FOR INTEREST AND REPAVMENT OF TERM LOAMS - 24T rate of interest and 8 years repayneat period (Page 30t )




4. SOSITIVITY OF BREAK EVEN VOLWE TO SALE PRICE RECOVERED CFC

APPENDIX 5.3 contd..

(Vealure type B)
(in Naira)
Scenarie 1 Scenarie 2 Scemarie 3
1. Sale Price of CFC 30.00 50.00 70.00
(300) (501) (70%)
2. Variable Cests
- Raw salerial cests 0.00 0.00 0.00
- Consumadles cest 5.58 5.58 5.58
- Rilities cost 0.02 0.02 0.2
= Labour cost 2.3 2.38 2.3
Tolal variable cosls .51 .97 ..
Coatribution . 2.8 42.03 2.3
3. Fixed Costs
- Repairs & Maintenance{Including overheads) 1301 1301 1301
~ Selling & Administration expenses 1000 1000 1000
- Financial expenses k.5 <] k! <] k' <]
- Depreciation ) a3 433 243
Total Fixed Costs 8427 827 8527
4. Break-even Analysis
- Breakeven quantily in K¢ 3R 205 139
- Breakeven level of si'es 11749 102563 M3
- Breakeven level as I of sales 9% 51 K]
Note : Scenario 2 has been adopted for econosic viabilily analysis of the venture
5. IMPORTANT PROJECT PARAMETERS
(Venture type B}
YEAR
1993 1994 1995 1996 1997 1998 1999 2002
Tolal Capital Esployed 2331 0 0 0 0 0 0 0 0
Equily esployed k) » "
Net Cash Inflows (On Equily) @ -3732 8984 7342 7732 7895 75496 7343 3N 7830
Internal Rate of Return (On Equily) 215.11
Pay Back Period ( On Equity) About six sonths
Net Cash Inflows (On Capital Cost) & -24334 12095 12093 12095 11869 11181 10539 10200 7830
Internal Rale of Relurn (On Capital Cost) 0.4
Pay Back Period ( On Capital Cest) Abeut 2 years
8 Cash Inflow ( On Equity) = Net prefit + Deprecialion - Loan repayment
# Cash Inflov ( On Capital Cost) = Net profit + Depriciation + Interest # ({-Tax Rate) (Page 4 of 7)




APPENDIX 5.3 contd..

&, ECONMIC VIABILITY ANALYSIS FOR RECYCLING WITH ADDITIONAL RECOVERY UNIT

{Veature type C)
1993 1993 199 1997 999 205 200 200
Quaalily of CFC 12 recycled (KG per anmunm) 235 815 7692 728 482 B2 271 51
- Quantily extermally recevered (Kg) 2000 4000 5898 5588 5147 2840 1870 &9
- Guanatily internally pracessed (kg) 356 1815 1™ 1657 1333 680 43 2

A. Material Cest
1. Rav Material (Recevered CFC 12)
a) Externally frem recovery wnils 3 SON per K¢ 100000 300000 294901 279415 730 142009 93483 31449

d) Intermally processed @ 53.97 N per K¢ § 1214 97963  9%682% 8MS7T TATE WIB 21783 6570
Total Paw Material Cest 119214 397963 NI 8812 2N06 1787R 115246 38039
2. Spares and Consumables 3 USS$ 0.41/X¢ 17387 SI675 56767 S34I4 47838 B WA 5543
Tolal material cost (A) 136601 455638 4ABAS8 422345 JT2M 204714 12020 4%
B. Pover (3 0.33 N per O & 0.03 KWH per K¢) k) J 129 127 120 107 b ] 3 12
C. Labeur
Wages
Masheurs/Kg 0.5 0.5 0.3 0.5 05 023 03 0.5
Hage Rate (per manheur) ] 8 ] 8 8 8 8 8
Total Nage 4712 15630 15384 14 1294 7041 154 1502
Supervision salaries
Manbours/Kg 0.0 0.100 0.100 0.100 0.100 0.400 0.100 0,100
Rate (per manhour) 15 5] 15 1>] > 15 13 5]
Total salaries [3H 11723 11538 10849 9123 5281 3409 127
Tetal labour (C) 84 21353 W92 B0 287 1322 7955 2629
D. Overheads
Repairs & maintenance (3 51 of eqipment cost) 2495 A9 249 4% 2495 49 2475 249
Adainistrative & selling expenses 20000 20000 20000 20000 20000 20000 20000 20000
Transportation & Slorage (3 101 of sales) 23560 78151 76919 T2ASE  MAR21 35206 279 514
Conlingencies 3 51 9547 29188 28748 2749 2438  137M0 9242 3811
Total overheads SS&02 129834 128142 122091 111683 71441 5A486 3817
€. Estinale of cost of operation (A+BHC4D) 200487 512953 503699 569917 S11721 288535 194498 80041
F. EXPECTED SALES (@ 100 N/kg) 235599 781508 769194 724578 HA8205 352060 27289 TS5
6. PROFIT BEFORE INTEREST & DEP. (F-E) B112 158554 165495 154661 136484 633 | 4930
H. TOTAL FINANCIAL EXPENSES # 9282 6962 5801 4644 221 0 0 0
1. DEPRECIATION & AMORTISATION (@ 10X St. line) 5801 5801 5801 5801 5801 SA01 5801 5801
J. OPERATING PROFIT (G-H1) 20028 155791 153893 144219 1283482 57724 26990 -10731
K. TAX (352} 7010 54527 53882 S0477 M927 2023 946  -3736
L. NET OPERATING PROFIT (J-) 13018 101264 100030 93742 &3IB5 370 173 -4975
Add: Depreciation 3801 5801 3801 5801 3801 5801 S804 5801
Ninust Loan repayment 0 & BB 4D B 0 0 0
NET CASH ACCRUALS 18820 102234 100997 94709 SAM(2 A2 U5 -1474
# SCHEDULE FUR INTEREST AND REPAYMENT OF TERM LOANB - 241 rate of interest and 8 years repaynent period after neralerins of one year
(Page S of 7)




APPENDIX 5.3 coald..

7. COMPUTATION OF COST OF INTERMALLY PROCESSED CFC FOR RECYCLING VENTURE §
(FOR CFC RCOVERED THROUGH PLASTIC BAGS)
{Refer iten A. 1(B))

(in Maira)
. Material Costs
1. Rav Material (Recovered CFC gas) 3 0 N per kg 20.00
2. Spares and Consumables 3 0.31 USS per K 3.58
Total material cost (R) 35.58
B. Utilities
~ Pover (20.33 N per IH & 0.05 O per Kg) 0.02
C. Labour
Hages
Manhours/Kg 1.50
Wage Rate (per samhour) 8.00
Telal Hage 12.00
Sapervision salaries
Manhours/Kg 0.025
Rate (per samhour) 15.00
Tetal salaries 0.38
Total labewr (C) 122.38
D. Transportation cost ( @ 201 Of rav malerial cost) 6.00
Tetal per Kg cost of liquified gas (ABHCHD) 3.7

(Page 6 of 7)




APPENDIX 5.3 ceatd..

8. SENSITIVITY OF BREAK EVEN VOLWME TO COST RAN MATERIALS

{Vealure lype C}
(In NAIRA;
Scenarie 1 Scenarie 2 Scemarie 3
1. Sale Price of CFC 100.00 100.00 100.00
2. Variable Costs
- Raw material cosls 30.00 50.00 70.00
= {as 1 of selling price of recycled CFC) (302) (501} (701)
- Consumables cost 1.38 .38 1.38
- Wilities cost 0.02 0.02 0.02
~ Labour cost 3.50 3.50 3.5
- Transpertation and Sterage 10.00 3.01 3.5
Total variable costs 50.90 6.9 .15
Centribution 49.10 35.00 5.5
3. Fixed Costs
- Repairs & Maiatlenance(Incleding overheads) 12042 12042 12042
- Selling & Administralion expenses 20000 20000 20000
- Financial expenses 9282 9282 9282
- Depreciation 5801 5801 5801
Tolal Fixed Costs 15 LYAT) 4715
4. Breakeven Analysis
- Breakeven quantily 1n Kg 960 1306 2913
- Breakeven level of sales 93972 130582 297285
- Breakeven level as 1 of sales # 55 126
Nete : Scemario 2 has been adopled for economic viabilily analysis of the vealures
9. IMPORTANT PROJECT PARAMETER
YEAR

1993 1994 1995 1996 1997 1998 1999 2002

Tetal Capital Eaployed 58014 0 0 0 0 0 0 0 0
Tolal Equily Esployed 9339

Net Cash Iaflows ( Om Equily) @ -9359 18820 58009 102231 100997 94709 83505 MM402 68475
Internal Rate of Return (On Equily) 5.3

Pay Back Period (On Equily) Aboutl six sonths

Nel Cash Inflows ( On Capital Cost) # -58014 24853 48122 111591 109600 102560 95602 90745 48475
Internal Rate of Return (On Capital Cost) 9.

Pay Back Period (On Capital Cost) Aboul one and half years

8 Cash Inflow ( On Equily) = Net profil + Depreciation - Loan repayment
#§ Cash Inflow ( On Capilal Cost) = Net profil + Depriciation + Inlerest # ({-Tax Rate) (Page 7 of 7)




Appendix - 5.4

NET NATIONAL ECONOMIC BENEFIT

The Net National Economic benefit has been worked out
using the principles of social cost benefit analysis, to
the extent quantification of various variables has been
possible. Th analysis ias confined to activitiea directly
asgsoclated with the Recovery and Recycling programme.

GENERAL POINTS REGARDING COMPUTATION OF BENEFITS AND COSTS

All items have been measured at constant prices that is
those prevailing in the year 1991/92. These items have
been initially measured in terms of the local currency and
then converted into dollar terms at the exchange rate
prevailing 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 exchange rate prevailing in
this vyear, since it is extremely difficult to predict
accurately, both 1inflation in the future and future

exchange rates.
BENEFITS

Savingg in Imports of Refrigerants

This item is quantified as the quantum of foreign exchange
saved through the recycling of CFCs and thereby avoiding

the imports of these gases.

Increagse in Employment

most developing ecomomies are faced with under

Even though
governments

employment or wunemployment and though most
value the creation of employment opportunities, it is
difficult to quantity in monetary terms *the value of
employment generation. Moreover, even though employment
deneration can be an important objective of government
policy, the more basic objective is increasing the wvelfare
of people in the society. A measure of the increase iIn
welfare is obtained by estimating the increase in
consumption that comes about through increase in personal
disposable 1incomes generated by employment. It is often
the case that one wilil not be able to observe the exact
increase in consumption that will <come about through
increased personal disposable incomes. Tn such a case |t
is necessary to obtain some parameter which will enable to
estimate the increase in consumption that comes about.
Thus estimating the following regression equation will be

useful




APFENDIX-5.4 (Contd.)

PFCE = A" + B’*PDI

wvhere,

PFCE = private final consumption expenditures measured
at constant prices

PDI = personal disposable income measured at constant

prices
A', B’ are the parameters to be estimated.

B' 1s the marginal propensity to consume and is the
parameter of importance. This parameter tells wus the
amount of additional consumption that will take place for
every unit increase in personal disposable income. For the
present study A’ and B’ have been estimated through the

regression equation
PFCE = A + B * GDP

This was done as the UN National Accounts Statistics for
the project countries did not provide PDI for asufficient
number of years to carry out a regression. Estimating A
and B using GDP in the equation was taken as best
alternative though this would yield a value of B 3lightly
understated than if PDI were used. The values of B for 3

countries are given in the input tables in Appendix - 3.5
(A), (B) and (C). From the venture level analysis the
exact increase 1in incomes (net of taxes) accruing to the
employees can be used with the estimated B to compute the
increase in consumption that will occur. The B computed

at a national lavel from the national accounts gstatistics
has been employed to compute the consumption of the owners

and employees of the ventures.

In this case however an additional consideration will play
a role.

From the point of view of the government, increasing the
consumption of the relatively disadvantaged sections of
the population has a high social value as compared to
increasing the consumption of the relatively better off.
Thus the factor by which income levels of the owners
exceeds that of the employees is wused to adjust the
consumption figures of the owners. The consumption of the
owners have been given a weight which is the reciprocal of

the factor by which the incomes differ.

The other asnect of increased incomes due to the setting
up of recovery and recycle ventures,

increase
come about.

apart from the

in conaumption, is the increase in savings that
Th.se zavings constitute investible funds.




APPENDIX-5,4 (Contd.)

The relation between savings and investment 1is set as
follows :

INV = GS + CI

where,

INV = gross domestic capital formation at constant
prices

GS = gross savings at constant prices

CI = capital inflows from abroad

Thus there are only two sources of jinvestible funds

domestic and foreign. In the above relation ship both GS
and CI appear with weight equal to unity i.e a wunit
increase 1in savings will increase investment by the same
amount and sgsimilarly for capital inflows. In this cost
benefit analysis, the focus is only on domestic savings.
Since the above equation has to hold, wvhatever the
conditions prevailing in the economy, the savings in the
aggregation of benefits has been _incorporated with a

weight equal to unity.

Government Expenditures related benefits

Increase in Government expenditures such as publicity,
training & administrative expenses generate incomes via

the mutliplier, so that

d Y = K dGE

where dY = change in incomes
dGE = change in Government Expenditure
K = Multiplier
K is estimated as the reciprocal of the marginal

propensity to save (MPS). IMPS to be on the conservative
side, the multiplies computed for each country has been
halved to take 1into account leakages prevailing in a
economy. MPS was computed as the difference of I-
B* (computad earlier) since B* represents the marginal
propengity 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 basias of
their MPC and MPS respectively. These then constitute the
consumption and savings benefits of Government

expenditure.

Increages in Government Revenues

The establishment of recovery and recycling programmes
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could constribute to increased Government revenues by way
of the following :

- Increage in collections of corporate tax which will
be payable by the ventures.

- Revenue from duties on imports of Capital equipment
and consumables as well as increased duties on CFCs.
Both of the above represent inflows to the Government
which can be used for welfare activities. In our
working we have recommended waiver of duty on -all
equipment and spares for recovery and recycling. To
that extent these will not appear in the computation

of benefits.

Salvage value of the equipment

This item is considered for each type of venture over the
time horizon of the project.

COSTS

OQutflows on Account of Imports

This item is quantified on the basis of costs of equipment
and consumables.

Incraeagse in Training Costs and Publicity

This includes training c¢osts at a vanture level plus
training costg and publicity at national level for each

country.

Increage in Uage Costs

From a social cost benefit analysis point of view, vage
cost is understood as the opportunity cost of employing an
input (e.g. labour) in a particular project rather than in
the next begt alternative project. The ‘cost’ is the
amount of output sacrificed in the other alternative by
employing the unit of input in the project of interest.
This estimation of costs is crucially dependent on the
extent of unemplioyment in the economy. If there is no
involuntary unemployment in the economy then employment of
the input in the project of interest necessarily takes
place at the cost of lost production elsewvhere. Under the
agsumption of perfectly competitive markets the per unit
cost to the society of employing the input is the market
that is earned. [f markets are not perfectly
competitive or, more importantly, if there iy unemployment
then the market wage rate does not correctly indicate the
cost per unit of the input. A shadow wage rate (SWUR) for
labour will have to be estimated. [f a previously
unemployed person is given a job in the project then,
since there is no loss of production in any other line of

wvage rate
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activity,the opportunity cost to society of employing this

unit o. labour is zero, i.e. its SUR i1is zero. Generally,
however,the SUR is not set equal to zero and a postive
value is attached to it. In the case of the recovery and

recycle units, it is anticipated that an existing employee
will take on additional work that will be involved at the
venture level.The assumption here is that this employee is
underemployed at the current job, i.e. if the duty of the
employee is set at 8 hours,he may be productively employed
for only 6 hrs. In this case,therefore, by working produc-
tively for an additional two hours, no loss of production
occurs in any other line of activity. Hence from the point
of view of society there is no opportunity cost 1inolved
here and the shadow wage rate should be zero.However,so as
not to underestimate the social cost,a weight of 0.2 on the
wage bill of the ventures has been considered reasonable.

Increase in Cost of Operating Costs (Utilities) Overheads,
Maintenance etc. :

This item 1is computed by aggregating the venture level
costs.

Decrease in Government Duties and Taxes :

The reduction in the imports of CFCs, while it results in
savings of foreign exchange, at the same time reduces the
import duties that will be collected by the government.
Thus government welfare activites will be curtailed to the
extent that reveaenues fall off. Thus in summary the
following benefits and costs have been considered in
computing the Net National Economic Benefit.

BENEFITS

- Savings Iin imports of refrigerants

- Employement related benefits in terms of
increased corsumption and savings

- Government expenditure related benefits in increased
conaumption and savings.

- Increagse in Government in revenues

COSTS

- Outflows on account of equipment & consumables imports

- Training costs and publicity at venture and
Government level

- Increase in wage costs

- Increased operating costs

- Duties and taxes foregone by the government on imports
of CFC saved.

- Subgidies on equipments

The above benefits and costa have been estimated annually
till the year 2010 and discounted to present vaiue.
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NET NATIONAL ECONOMIC BEMEFIT ANALYSIS
(For Nigeria)

1993 1995 1996 1997 1999 2005 2007 2010

TOTAL NUMBER OF VENTURES

- Recovery oaly 50 150 130 130 130 150 150 150
- Recycling only 10 10 10 10 0 10 10 10
A. BENEFITS
1. Savings in isport of CFC refrigerants
- Guantity (in MT ; equal o recycled quantitly) 24 7 n /4 (5] K+ 23 8
- CIF price (in N per NT) 40000 40000 40000 400CO 40000 40000 40000 40000
- Value saved (in N ; quantity # CIF price) 942398 3126031 3076776 2898311 2592821 1408240 909157 300445
2. Enploynent related benefils
- Increase in consuaplion 259694 1044464 1029766 962382 826129 438085 274307 87929
- Increase in saving 132624 513623 S063% 473259 406256 215432 134894 43240
- Total increase 402317 1558087 1536162 1435641 1232385 4653517 409203 131149
3. Governaent expenditure relaled benefils
- Increase in consumplion 2934071  SA1016 439240 439240 439240 439240 439240 439240
- Increase in saving 1442853 315225 216000 216000 215000 216000 216000 2156000
~ Total increase 4376924 956241 455240 455240 655240 455240 455240 455240
4, Increase in qovernaent revenues
- Increase in duties on rquipeents 0 0 0 0 0 0 0 0
- Increase in corporate taxes
- Series 1 Venlures ¢ 151944 636847 632237 STALAE 536625 259442 124938  -41507
- Series 2 Ventures 0 8711 NM57T7 9313 72 7069 43978 8402
- Series 3 Venlures 0 B1845 86711 91577 89883 82604 57410 19958
- TOTAL INCREASE IN TAXES 151944 805402 810525 779838 713230 412740 226326 -1314b
TOTAL BENEFITS (A) SB73583 bA45762 4078703 5769031 5193677 3129738 2199926 1073708
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1993 1995 199 1997 1999 2005 2007 200
B. COSTS
1. Additisnal oulflows em account of imports
{nel of dulies and taxes)
- Capital equipsent (including machine spares) 1468530 992250 0 0 0 0 0 0
- Lensusables 28472 1533 896774  BALSES 765556 418303 272067 90551
- Plastic bags 550679 2807699 2774979 2563917 2065764 105519 423745 188316
(3 1.2q per bag; USS 8.25 per bag: 251 waslage)
2. Capital investaent (excluding (1) above) XS5 2429 0 0 0 0 0 0
3. Government expenditures
a. Training cost incurred in foreign currency 540000 0 0 0 0 0 0 0
b. Training cost incurred in local currency 146853 9925 0 0 0 0 0 0
¢. Publicity expenses 1946853 99225 0 0 0 0 0 0
d. Adeinistrative Expenses 792000 432000 432000 432000 432000 432000 432000 432000
e. Subsidy on equipesents 219720 189000 0 0 0 0 0 0
4. Increase in wage costs 16578 64203 63299 STST 50782 24929 14842 5405
{ total vaces and salaries weighled by 0.2)
5. Increase in operating cests
{excluding rav salerial,consusables and labour)
- Series 1 Venlures # 569807 1313028 1296146 1234941 1130119 724015 332916 344247
- Series 2 Venlures 0 1300 13400 13259 12430 9691 8359 6585
- Series 3 Venlures 0 13400 13400 13400 12831 10284 9028 7164
- TOTAL OPERATING COST 9807 13398y 1322746 icbib0U 1133380 743770 570308 3380+t
b. Decrease in governaent dulies on inport of CF(s
- Rate of duty (2} S0 50 %0 50 50 50 50 50
- Quantity of CFC isport reduced (in MT) 24 78 n 72 85 K») 3 8
- Value of reduced duties 471199 1563016 1538388 1449156 1296411 704120 454578 150222
T0TAL COSTS (B) B187846 9154294 7460387 7044395 5197893 3809851 2801554 1656509
MET NATIONAL ECONOMIC BENEFIT
- ANNUAL -2314283 -2708532 -1381685 -1275365 -1004216 -680123 -&)1629 -582801
- PRESENT VALUE (3 2.01 discounting) N -17443482
s -969082

# Series 1 Venlures - Those starting in 1993
Serins 2 Ventures - Those starling in 1994
Seriss 3 Venlures - Those starting in 1995

{Page 2 of 2)
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EXPLANATORY NOTE FOR NATIONAL ECONOMIC ANALYSIS

BENEFITS :

1.

2.

Employment related :
benefits (Item 2)

Government expendi- :

ture related
benefits (Item 3)

COSTS

Additional outflows :
on account of imports

- Capital equipment:

Capital Investment
(Item 2)

Govt. expenditures
a) Training cost
in foreign

currency

b) Training cost in
local currency

c) Publicity
expenses

d) Administrative
expense

e) Subsidy on

Increase in wage :
costs

Increase in opera-
ting coats

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.

CIF value of equipment including
spares

Local currency part of the project
cost, including port & handling
charges, training & contingency
provision.

One time expense on foreign experts
@ 30 man-days and US $ 1000 per manday

@ 10% of value of equipment

One time expense of US 8 100,000 in

the first year
Recurring annual expense @ 10% of

value of equipment

One time expense of USS$ 20,000 in
first year for infrastructure creation

Recurring annual expense of US$ 24,000
for staff and other regular 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
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: ) ]
8. Decrease in Govt. : Due to decrease in import of CFC
duties on import regsulting from recovery & recycling
of CFCs programme
NET NATIONAL ECONOMIC : Discounting rate for computation of
BENEFITS Net Present Value (NPV) of net benefit
is taken @ 2% based on reference
provided in Background Analysis

(UNIDO Project No. US/RAF/90/173, Page
37).
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ILLUSTRATIVE PROVISIONS OF THE INDUSTR1IAL UASTE
NANAGEMENT POLICY (CONTROL OF OZONE DEPLETING
SUBSTANCES) NO. 1U.1B ’

PROVISIONS RELATING TO SALE OF CFCs

1. Any distributor or wholesaler selling chlorofluorocarbons
or halons must keep written records of sales.

2. Any distributor or wvholesaler of chlorofluorocarbons must-
a) accept, wvherever practicable, all reclaimed

chlorofluorocarbons returned for reprocessing.

b) Keep written records of quantities of
chlorofluorocarbon returned for reprocessing.

3. Accurate information on chlorofluorocarbon and halon
consumption will be achieved as follows

All records must include the name and address of the
purchaser, the end use category, the quantity of
ozone-depleting substances supplied and the quantity
of ozone-depleting substances returned. The end wuse
categories which must be recorded are -

a)

- foam production

- golvents use

- dry cleaning

- vehicle air conditioning

- commercial/industrial air conditioning and
refrigeration

- domestic refrigeration

- domestic air conditioning

- portable fire extinguishers

- halon fire suppression systems

- miscellaneous (if none of the above, gpecify the

application or activity)

b) Uritten records mugst be sent to the authority no
later than 14 days after each of the quarters ending
31 March, 30 June, 30 September and 31 December and
must be available for inspection at any time by an
authorised officer upon request.
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ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE
MANAGEMENT POLICY (CONTROL QOF OZONE DEPLETING
SUBSTANCES) NO. 1U.1B

PROVISIONS RELATING TO ACCREDITATION OF USERS OF CECs

1.

On and from 1 January 1991 any person who uses any ozone-
depleting 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) following a successful application for
accreditation made under clause 26.

Accreditation shall be granted where the appropriate
Industry Board or the Authority, as the case requires, is
gatigfied that the applicant has -

1) an adequate appreciation of -
a) the role of ozone-depleting substances in
depleting gtratogpheric ozone; and
b) the consequences of the depletion of
stratospheric ozone; and
2) a proven ability to take effective measures to

minimise emissions of any ozone-depleting substances.
Uhere the appropriate Industry Board receives an
application for accreditation, the appropriate Industry
Board must not later than 60 days after receiving the

application -

1) refuse to grant accreditation; or
2) grant accreditation sub ject to such conditions, if
any, a8 the appropriate Industry Board considers

appropriate.

refused accreditation by the

A person who has been
Authority for

Industry Board may apply to the
accreditation.

Where the Authority receives an application for
accreditation, the Authority must, not later than 60 days
after receiving the application -

1) refuse to grent accreditation; or
2) arant accreditation subject to such conditions, if
any, a8 the authority considers appropriate
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On and from 1 January 1991, any person who purchases any
ozone-depleting substance for or with respect to any
industry or activity listed in Schedule C must be

registered by -

1) an appropriate Industry Board; or

2) by the Authority :
a) where there is no appropriate Industry Board; or
b) following a successful application for

registration made under Clause 4.

Registration shall only be granted where the appropriate
Industry Board or the Authority, as the case requires, is

satisfied that -

1) any ozone-depleting substance purchased will only be
supplied for use by an accredited person; and
2) the person applying for registration has access to

the nece¢ssary equipment to minimise the emissions of
any ozone-depleting subatance.
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ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE

MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING
SUBSTANCES) NO. 1U.1B

PROVISIONS RELATING TO PURCHASE OF CFECs

1.

Any person who purchases any ozone-depleting substance
must maintain, in respect of each purchase, written
records wvhich must -

1)

2)

contain the following details :

a) the quantity of the ozone-depleting substance;
b) the name of the ozone-depleting substance; and
c) the name and address of the person from vhom the

ozone-depleting substance wvas purchased.

be made available for inspection upon request at any
time by an authorised officer.
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ILLUSTRATIVE PROVISIONS OF THE INDUSTRIAL UASTE
MANAGEMENT POLICY (CONTROL OF OZONE DEPLETING
SUBSTANCES) NO. 1U.1B

PROVISIONS RELATING TO ADOPTING PROPER PRACTICES IN USE OF CFCs

Domestic Refrigeration

1.

From the date of declaration of this policy, any person
who designs or services domestic refrigeration units must
comply with the "Code of Practice for the Design and
Service of Domestic Refrigeration Units” endorsed by the

Authority.

Motor Vehicle Air Conditioning

2.

To reduce the emission of chlorofluorocarbons from motor
vehicle air conditioning units -

1) on and from the date of declaration cf this policy,
any person who designs or services motor vehicle air
conditioning wunits must comply with +the "Code of
Practice for the Design and Service of Motor Vehicle
Air Conditioning Units” endorsed by the Authority;

and

2) on and from 1 January 1991, services or maintains
motor vehicle air conditioning units must reclaim
chlorofluorocarbons whenever units are being serviced

and maintained; and

3) any chlorofluorocartons reclaimed must be returned to
the distributor or whclesaler for reprocessing, or
reacycled on-9ite or securely stores pending

degtruction.

Industrial /Commercial Air Conditioning and Refrigeration

3.

To reduce the emission of chlorofluorocarbons from
industrial and commercial air conditioning and

refrigeration units -

1) on and from the date of declaration of this policy,
any person who designa or services industrial and
commercial air conditioning and refrigeration units
must comply with the Code ot Practice for the Design
and Service of Industrial and Commercial Air
Conditioning and Refrigeration Unita”™ endorsed by the

Authority.
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2) on and from 1 January 1991, any person who services
or maintains industrial and commercial air
conditicning and refrigeration units must reclaim
chlorofluorocarbons whenever units are being
serviced, maintained and decommissioned; and

3) Any chlorofluorocarbon that is reclaimed must be
returned to the distributor or wholesaler for
reprocessing, or recycled on-site or securely stores

pending destruction.

q. On and from the date of declaration of this policy
refrigeration and air conditioning wunits containing
chlorofluorocarbons must be labelled in such a manner that
the refrigerant can be identified by service personnel at

all times.

Domestic Air Conditioning

5. To reduce the emission of chlorofluorocarbons from
domestic air conditioners -

1) on and from the date of declaration of this policy,
any person who services or maintains domestic air
conditioners must reclaim chlorofluorocarbons
whenever units are being serviced and maintained at
a central gservice premises; and

2) any chlorofluorocarbon that is reclaimed must be
returned to> the distributor or wholesaler for

reprocessing or recycled on—-site or securely stored
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
Vehicie Air-conditioners

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 cortainers carrying
less than 20 pounds of refrigerant. This rule is applicable
to any person engaged in installation, replacement and
servicing of Motor Vehicle Air-conditioners or any other
vehicle repairs that could cause release of refrigerants.
This rule also applies to refrigerant retailers.

Certified recovery/recycling equipment is required to be
installed and the technicians operating the maciines
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 writter test is
administered (at a nominal cost of 8 20 per person) and
certificate issued to successful technicians.

b) Rule 1415 : Reduction CFC Emission from Stationary

Refrigeration and Airconditioning Systems

The purpose of this rule is to reduce CFC emission from
Stationary Emigsion and Air-conditioning Systems by
requiring the owners or operators of such systems to reclaim
recover and/or recycle the refrigerants and minimize
leakagesn. This is also applicable to any persons who
replace, service or relocate a refrigerant system.

On or after 1st January, 1992, persons covered under this
rule are required to recover or recycle the refrigerant
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
determins that the system is operating as per specifications
and there are no refrigeration leakages. Such an

inaspection 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 iegislation in force regarding the recovery and

recycling of refrigerants.
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PROVISIONS IN SUISS ORDINANCE ON ENVIRONMENTALLY
HAZARDOUS SUBSTANCES

DISPOSAL OF EQUIPMENT CONTAINING CECs

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
concerned 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 circuit and the insulating material.

Source : Ordinance of 9 June, 1986 relating to
Environmentaly Mazardous Substances (Ordinance on

Substances; Rs 814.013).






