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R E V I E W O F T H F. P R O P O S A J, S 

I, Relevance 

The material given in tho Draft Executive Summary give.~ an overview of Turkey as nn ODS 
conRumcr, however, a somewhat more detailed analysis for the refrigeration sector as a whole 
may be useful (if possible, at all). It presents an adequate description of the aim of the 
projects proposed. It would be desirable to give a cle,,r (short tern1) project strategy, i.e. whv 
priorities nre chosen as described (i.e. why priorities arc nor so much set for the "other in­
vestment projects"), 
Turkey is no special case for the Montreal Protocol or the Fund, it j5 probably so that Turkey 
could be a template for a developing country with moderate use of mobile air conditioning 
and a domestic refrigerator industry producing for a large part for C:'!port r,~asons. 

An important question in the case of Turkey (and similar conmdes) Is whether one should 
focus a lot of attention on new dome5tie refrigeration products and all uncertainties still in-
volved at present. Thii aspect will be more extensively dealt with below. · 
Of course, the the adoption of polidcs, technological and measuring measures will be useful 
in efficiently reducing the dependence on ODSs in Turkey. However, from the data in the 
proposal it can also he derived that substantial efforts will have !0 be done via ·national" 
programs for small users, in particular in refrigeration scrvidng and in cleaning/degreasing 
(although not a major consumer) to rcduec ODS dcpcnde,1cics. 

2. Con.,umpti<io fattern 

As can be taken from~ ODS sector background infnrmation (1991), Turkey consumed 700 
tons of CFC-I! and CFC.12 in the refrigeration sector nnd roughly 2300 ton• in other sec­
tors, including polyurethane foam mannracturing. 

(Using reasonable estimates for charges contained in refrigerators) annual consumptions of 
maximum 200 tons of CfC-12 for new refrigerators nnd maximum 200 tons for servicing 
existing refrigerators (assuming 500,000 repairs per year and rtasonahle practise) can be de-



still two options, i.e. IICFC-22/142b and IJCFC-141h blowing which imply two different 
investment scenarios). 
Further, as mentioned abuvo, it is recommended to extend the proposal of refrigerator scr­
vicinJ to a wider a!'Cll. of servicing and to describe which measures in the demonstration area 
and m management strengthening would interfere with an efficient short term reduL-tion 
(please note, that a start is already made in the proposal). , ' 
It should be underlined that under ·Project Benefits• it is being stated that the project is part 
of the optimum phaseout strategy that •hould load to more than 95% redu~1ion in the year 
2000. More information how thi, 1;•ill be done would be of use. 

As far as feasibility oi implcmcmation, the short term refrigeration investment projects do 
not raise many questionmarb, the operation of recovery in servicing can he guaranteed for 
the long term, rCL-ovcry in production might he shorter term than implicitly assumed. 
It is difficult to judge upon the feasibility of the investment project for "other uses•, since 
detailed data are lacking. . 

It is stated thal project risks arc medium, since technical aspects will rely on proven tech­
nologies and proce,iscs. 11<,wcver, the part of the invostment projects where it probably con• 
ccms proven technologies (other investment projects) with low risks are only marginally dealt 
with, the part where It concerns hiihcr risks and financial uncertainties (transfer to HFC- l 34a 
and to non CFC blowing agents) ts dealt with in the mn<t cxtmsive way. 

Tranefer from Cl-'C:-12 Iv IIFC-IJ4a (mainly in domestic appliances) is 011e of the topics the 
OOR<i has to develop further grddelines Jnr. In panlmlar where it r.oncems eligibil/ty of furufs 
(incrr.mcntal costs) companies which prt>duc,Jor c.~porl amt use.fdo JIOI u.w lice1uing contract.,. 
Thi, activiry is planned tn hr completed bcfr,re Octnl,a /992. 

SDEJ',:tIFIC AND TECHNICAL MERI~ 

The project's scientific merit., arc mainly in the area of the application of the new refrigerant 
HFC.t34a in refrigerators. It could also imply involvcmcnL of local universities and cngi• 
nccring etntra in the optimization of equipment from the point of view of thermodynamics. 
llowcvcr, it is questionable whether the refrigerator and compressor manufacturer should 
once more go through the entire R&D process Lhat has been d011c by many manufacturers 
in the developed world already; it is worth to consider n set up where parts of the R&D (or 
the entire know-how) arc bought in and tranilfcrrcd from the dcvclopc<l world. In this way 
the process can be accelerated and the financial risks can he kept at a minimum. 
From a technkal-political point of view the reduction ofC!'C-l l in foams by using non-CFC 
blowing agents, and a transfer to IIFC-!34a at short notice seem recommendable, since it is 
directly connected to the nations's export economy (however, what should be considered as 
incremental costs eligible under the Fund needs a clear ddinition). l!owcvcr, ns mentioned 
above there are dlffcrcn~'Cs b<:tween the devc!npmcm status of sub,titmcs for the refrigeration 
circuit and th~ foam. 

There are numerous technical merits in the propmal. ln particular where it concerns better 
handling of refriJerant in the field (in case the recovery shops will deal with the entire re­
frigeration ~cctor). better handling of rerrigerant in Lhe factory (wl1ich will also he important 
for any future refrigerant); this in spite of arguments regarding cost cfTcctivencss. 
The ri~ht framework of awarcnc~s and training should yield maximum cITcctivcncss of the 
above.· 

Technical merits can certainly be found where it concerns th~ application of non CFC tech­
nique, in non-insulating foam,, propellant~, solvents etc. However, as stated above, the 
project dcm-iption for ·other investmcm proj<'t'ts· needs relin~mcnt<. 



conclusions 
To my opinion, it is difficult to state whether the project as a whole' should be approved, since 
it contains so many subprojccts of different nature, ditrcrcm timescale anlcf different financial 
risks (the risk may be 'medium• as "an average"). Approval could be possible and should 
be recommended under the conditions that 
I, It should be further investigated whether recovery and recycling in refrigerator work­

shops could alsu deal with refrigerant that originate., from other sectors (commercial etc). 
Virst indications have already been given. This by making use or demonstration projects 
experience, management strengthening, establishment of contact patterns etc (integration 
of several parts of the total project). 

2. The two "subprojects·, i.e. one for the reduction of CFC-! I in foams by the selection on 
non-CFC blowing agents, and the transition to Ill'C-134a, arc ·separated". 
More details should be given regarding the projccu and the possible savings in con­
surnl?tion in sectors other than refrigeration an<l rigid foams; here cost effective re­
ductions may well be possible. 

3. It should be further evaluated first whether the amounts given for a transfer from 
CFC-12 and HFC-134a cover all costs and investments for a reliable and low risk switch 
from Cl'C-12 to llfC-l34a (according to my opinion it would involve higher amounts 
in case risks would be reduced 'aa license or joint ventures). 
Within the "lll'C-134a transition·• framework substantially more efforts are needed to 
define whnt would he incremental ~1Jsts; part of these c!Torts will be and arc already being 
undertaken 

Kuijpers, UM 

P.S, T11is is an update of an earlier review proposal, dated 25 May 1992. More details on the 
refrigeration sector in Turkey (figures given there arc not completely consistent with the latest 
infonnatlon given in tl1i3 review) can be found in nn earlier report by the same review author, 
RWR-570.LK-92237, 1992 04 29. 
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rived. Together with SO tons assumed to he needed in srnrionary air conditioners (chillers) 
it implies that 30-35% of the total ·sector· CFC consumption is used in commercial/ rcu.il 
refriaeration and mobile air conditioning (low consumption in Turkey). It implies the use 
of 200 tons for scrvichig and 50 tons for new equipment (using my avcr-&ge sector figures), _ 
Next to the servicing of domestic refrigerators, the commercial service sector therefore need• 
attention as well, since the improvement of service procedures can decrease CFC consumption 
at relatively short notice (which iupect can be partially found in the Project Summary, under 
Pund Investment l'rojccts, part d. It would be good to separate in Figure 2.1/ 2.2 between 
the foam., and the refrigerants in new domestic products, and the scrvidng amounts, and to 
add a share of about 8% for commercial refrigeration}, 

'Ille above yields a ~-onsumption pattern of Cl ;Cs in rcfriger.1tion and air conditioning which 
is consistent with patterns m other Article 5 para I cot1ntrics. 

3. cost Effectiveness 

It is difficult to express the direct benefits of the Fund Sr,ccinc Demonstration Projects in 
tcrlD!I of cost effectiveness. It could (and should in order to be effective) form the start or a 
much wider national program to reduce the dependency on ODSs. 
A number of applications arc explicitly mentioned here. It may not be so important to em­
phasize the use of non ozone depicting techniques for insulating rigid foams since these arc 
still no( fully commerdalizcd (e.g. compare the status of JIC:F<>l4lb in the developed 
countries and see further b.llow ). U sc oflow CFC percentages in foams is important at short 
notice. Next to recovery of CFC•l2 in mobile air conditioning systems the recovery of 
CFC-12 in the servicing of refrigeration (both domestic nnd commercial, retail, transport etc.) 
needs more emphasis here. 

Cost ctTcctivcne.~s for the Fund Investment Projects is easier to determine. In determining U1c 
si7.e of the Multilateral Fund (info from the Fund, Montreal) preliminary figures arc used 
which vary from very low values (aerosols etc.) to USO 6-7 for recov,:ry and recycle programs 
and USD 14 for switches to non ozone depleting substances in the domestic industry (whether 
the t«tter valluc is correct, i• questionable, my c•titn.~tes wuul<l be suh<tantfolly higher). 

1. A switch to !IFC-J34a in domestic refrigerators is calculated to cost lJSD 2.7 million 
(figure derived from the detailed cost estimates ~iven) which includes both compressor 
redesign and appliance adjustments arid all rcliab!lity testing). This is being done for one 
appliance manufacturer, who produces roughly 500,000 appliances per year. Transfer to 
l!FC-134a in dornesti,s is a difficult issue, since, at this moment, this technology related 
to lubricants and reliability is still not completely mature (in the developed coumrics) and 
it cone1:rns certain financial risks. • 
lt can be calculated from the proposal that costs per kg cf ODS phased for the refriger­
ation circuit arc in the order of USD 20-25. My i,!ca is that this is an underestimate and 
that it would concern amounts in the order ofat least l.'SD 50-80 (dependent on whether 
or not licensing or joint venture agreements with compressor manufacturers are made, 
which, on its t\irn, again depends much on the education level of the engineers involved). 
This would lead to mv prclimjnar:y cgn~l11~iQn that an amount in the order of USD 5-7 
million could be required lo convert Arcelik's production to HFC-134a (which relates to 
14-15% of Turkey's CFC consumption in refrigeration, and to 4% of the total). 
Once more, my_cstjmatc jmpljcs the reduction of ri,ks, the estimate given in the proposal 
relates to the changes to be made nnd the testing (nm,ming no rraprielary information 
needed). 

2. It is not clear whether I.here will be explicit costs for ri;ducing the CFC-I I content in the 
foam, which 1hould be a very cost eITo:ctivc option (without significant equipment mod­
ification, as mentioned in the proposal). 
Secondly, the proposal mentions costs for tl11: domestic refrigerator blowing agent sub­
stitution (USD 83:1,000). llere n clear choice is mijdc for a low boiling blowing agent 



(ruch as llCl'C-22/142h), the application of which i• still under study in mo~t develop«! 
countries. Use of this option could imply the forming of toxic byproduLts in the foam, 
for wbich extra measures in produetion should be taken. This means that a precise cost 
estimate is somewhat speculative at this moment. This •hould be underlined and, after 
my opinion, the proposal to switch from CFC-I I to non-CFC blowing agent< should be 
separated from the ·HFC-! 34a switch· proposal. , 
Using only the figures from the proposal, it is clear that the replacement of CFC-I I in 
foam.< is an order of magnitude more co,t effective compared to the HFC- I 34a tran~ition; 
however, there are still substantial uncertainties. 

). In the Proje<1 Summary it is staled that recycling of CFC-12 in the manufacturing envi­
ronment is technically feasible and irnplementahlc. Taking the investment of roughly 
USO 65,000 and the 4,400 kg of CFCs saved per year this yields a value in the order of 
USO 18 per kg. llowcver, recycling will decrease the cost for the industry involved; de• 
pendent on the CFC-costprice level assumed, amorti1,1tion time is certainly less than 10 
years. However, it is a questionmark whether the industry will continue to use CFCs for 
10 years; In case of a switch to JJFC-l 34a the unit needs to be changed, retrofitted and 
cleaned at relatively short notice. 
Neverthelcs,, afier my opinion the above arguments should not be prohibitive for in­
stallation. 

4. Recovery and rccyding of CFC-12 via the existing network of domestic refrigerator ser­
vice workshops is calculated at !JSD 565,000. My estimate is that the amount of 
refrigerant recoverable is somewhat· uncertain, much will depend on the practices applied 
in servicing. reasonable figures still yield a very high cost figure per kg of CFC reduction 
(even higher than the costs of conversion lhc production from -12 to -134a). • 
From a cost effectiveness point of view this proposal may make more sense when also 
recycling of refrigerant from other type, of refrigeration equipment would be incorpo• 
rated ill this plan. This is being mentioned as a longer term option, however, it is not 
clear whether this can be solved from a logistics point of view. 
In particular since the amount needed for reclaim, tc.sting, container• and training (not 
the recovery machines) is in the order of 85% of the total, a set•\ll' of this project for all 
servicing is recommondahle. It will make the project much more cost effective and in 
principle, I support the remarks made for the longer term set up. 

5. Tho fourth Fund Investment project mentions the introduction of ozone friendly tech­
nologies in four other areas an,t claims lJSI) 2.5 million. Tals.ing into account that 
Turkey consumes 200 tons in the aerosol sector, 600 tons In foams for non-refrigerator 
purposes and 550 tons in denning, a transfer to hydrocarbons in propellants, and to non 
ere solutions in sorr foams, as well as a reduction in cleaning by non CFC techniques 
and better practice, may be more cost effective at shorter notice than the projet1S given 
above (under l, 2 and 3). 
i\lthough the Project Summary gives some information, more detailed rluns would be 
needed. 

Cost effectiveness or the lnstitution and Management Strcngthenin, is again difficult to de• 
tcrminc. However, taking into account that a substantial reduction in CFC consumption can 
be achieved hy better practices (refrigeration, cleaning) training and awareness have to he 
emphasized. It seems to me that an amount of US!) 500,0<Xl should be eligible for these 
purposes under the Fund criteria. 

4. Adeqqacy of Project P..\?.•latt,.J:easlt,iljty of lmplementi,![vruitc. 

The invcs·tmcnt proposals for domestic refrigeration relate to a number of projects. It con­
cerns two short term projecl< (related lo recovery and recycling) and one lm,ger term. llow­
cvcr, it is recommendable, after my opinion, to separate the substitution to IIFC-1'.l4a from 
the substition to non CFC blowing agents, since it concerns two di!Tcrcnt types of projects, 
with different technical maturity nnd different financial risk, (e.g. in foam blowing there arc 




