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SU'llPPJ)JiCT SUMMARY 

COtm'l'!l.Y: l'hailand 

PlOJECT TlTLZ: Aut0111obile Air Corul1t1on1ng (:11.\C) Ci'C &ecycl1ng 

S!CTot. COVD.ID: Airconditioning/tleeyc11ng 

ODS CONSUl!IPTION IN S!CTO&: toiu CFC ·12 in 1991 

P&OJECT DtmA.TION: 2 yeara 

TOTAL 1'11.0JECT COST: US$l,200,000 (to be confirm.adj 

Pl!.OPOSED OT¥ GIUJIT: US$900,000 (Co ba confined) 

IMPU!M!NTillG AGENCY: World iank 

PROJECT SUMMARY 

l, The pi:ojaot will. reduce CF<:•12 con•wnption through 111aintenanca anc1 nfl.lling 
of mobile automobile airconditioning (MAC) units, eliminating CFC emissions, by 
v¢nting and fluahing of compressors and cooling ayaceu during rapair work and 
diminishing leakage of CFC-12 in the operation, maintanane• and refilling of MAC 
aquipment. The subproject will also permit 1:he continued operation of existing 
equipment by the use of coll•cted CFC•l2 avoiding the forced obaoleeconco 0£ 
compressors still in good working conditions (substitute refrigerants cannot be 
U$ed in compressor• designed for CFC-12). 

2. The suhpreJect sP,aative; ar• to r•duce eonsumption and emission cf CFC~l2 
from MAC •Y•t•••, t1'ain serviee woi,kshop opera.ton on i:he prop1>r systeu and 
techniques of performing their tasks and provide fo" the reuse of refrigerant 
collected during servicing, thus avo141ng forced eorly rat1re,...n: of units. 

SµbpraJect Descriptiop 

3. The subproject will, in a first etage, provide training for a core group 
of local t•chn1c1ans who will bBcom~ the tr&iners in the following stage of the 
Sl.lbproj•ct and assist in the installation of abo1>t 50 units including • -ere 
recovery units, one centralized recycling atation anc1 integrated 
recoveey/recycl1ng units. ln the Hcond uage, "ruot:Work of 150 ohops vill ba 
established to provide recovery and recycling :services. Eligibility of tba shops 
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to recelve aasiatance will be dacerminad by OlY and appraisal of each operation 
will be carrhd out by IFCT. Because of ehe large number of ind.iVidual 
operatioruo and the small size of the units to be installed by •hop• individually 
owned by dtffer•nt persons or firms, it is not a pr.a.et:ical to oalculaee ehe 
incremenu.l cost of each individual 1.nvut:ment. Average coat and benefit 
proj e<>1'ions have been prepared, showing t:hat the 11ram: ele:-nt in the se<aom\ ata1a 
of the investment pro11r@ amounts to 65% of the equipment cost {i.e. an average 
of 35% cost recovery is expected). The 50 untes included in t:he fint 11tag• and 
all -che TA and training needed for efficient euhprcject implemanntion are 
considered to be a de1110n1trati0n/tral.ning component eligible for 1001 grant 
fLn=oin5, 

4, MAC's are charged on che average wi1:h l.O • l.2 kg of r•frigerant CFC-12. 
Because of the sarvl~a these unit• ore subjected to, laak4go of ch• r•frigerant· 
ii high and the loss of CFC-12 is escimated at 1.2 kg in each service, including 
losses during use as well .u ven::ing and car"'1ess utilization of r•eharging 
equipment. Thailand pradueas 300,000 cai:s per y•ar, most of chem equipped v1t:h 
airc0ndi-cioning and 701-80% of the country's existing e•r fleet is 40 equipped. 
MACs are used year around in Thailand and maintenance is not very effective. 
(CFC•l2 being relatively <>heap, car own.en ttJJJ.Y not object ha.ving their ears 
serviced much more frequen~ly than in the US end other developed countries). 
Becauaa of the y•er•ro..ud op&ration of tho MAC \JZ\ita, b&twaan 30% and oOl of ehe 
original charge can be recovered when the car is service so that it has been 
estimated that each recovery unit wiLl save between 300 and 1,200 kg of CFC•l2 
par year, and, under conditions in Bangkok, about 600kg pwr year, 

Cost apd Financing 

S. The total oost of 1:ha •ubprojece h estimated at US$ 1.2 million comprising 
TA, training and demonstration component at an estimated cost cf US$200,000. Ula 
full cost of the TA/dellltlnstration component plWI 65X of the 111ec0nd stage 
1nvestment component: would be financed by an OTF grant of USJ900, 000 ta th• 
Government of Thailand; the balance of US$300, 000 will be boi:ne by the 
participating eneerprises ouc of their ftn.a.ncial resources or through loans 
received at normal co111111ercial financing in Thailand. 

6. The assumptions uaad in fonouting the subprcj•cC Ol.ltc<ime are: units 
oper&c1ng 300 days p,n: y,;•r servicing, on av,u:-a1e, stx cars p•r: d.ay and 
recovering 40% of the MAC char11e (about 1.2kg). Under these conditions total 
volume of CFC recovered is expected to be 190 tons annu&lly with all the units 
operating. In addition, there w111 be savin5a 1n the em1.ss1cn of C7C•12 rrom 
running ,..nits due to batter maintenance of both MAC equipment and service shop 
CFC di•pAnAing applianc.as: total ODS savin,s are estimated to be abC)Ut 250 tons 
annl.lally after Sl.lbproject completion. 

Pflttrm!n&CiPO of G~fDt f'uMin1 
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7. Recovery and recycling equipment have an accnomically useful life of five 
years. Opportunity cost of foreign aKchange 1nveaao.ant• in lndustry 1• assumed 
to be 121, Us1n& tn18 rate discount to tutura benefits and essU111ing that tba 
shop prlea for virgin end recycled CFC-12 ia US$3.00 kg and 2.0/kg, respectively, 
an avera1e recovery and/er recycling unit would be entitled to a grant equivalent 
tc 65% of the initial coat of the recovary/reoycling unit. 
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SOBP&OJECT SOMKAll.Y 

C011NTll'l! Thailand 

?IWJXCT TITLE: Refrigeration CFC-12 Recovery and bcycling Project 

SECTOR COVElll!:D: Refrigeration/Recycling 

OUS CONSUIU'TlOlll lN SECTO&: con~ CFC-ll in 19~1 

l'RO.n:CT DtllATION: 2. ye.ars 6 months 

PaOJECT IMl'ACT: • 30 tons per year CFC·l2 Phased Out 

TOTAL PROJECT COST: US$ S00,000 (to be conflraed) 

PltOl'OSED OTF Ql4\lff 

IMPLEMENTING ACENCY: World !lank 

NATIONAL COOlUlINATINO ACIENCY: Department of lnduatrtal Works (OIW) 

PROJECT SUMMARY 

l. Subproject aims at reducing CFC-l2 conSUIIIPtion in refrigeration, mainly 
during the operation, maintenance and refilling of household and other 
refr1geraeors and recovering i:he crc-12 refriger&nt, au•1nly when ,aompro .. aors h&ve 
to be replaced or repdred by removing from the nfr:lgerator oabinet, The 
subproject will also permit the reuse of collected CFC•l2 to refill compressors 
during their useful life in refrigerators owned by the public. 

2. The aubproftct ol;,j,stiyJ,1 an to reduca CFC conaumption. train refrigerator 
ser,,ice operators to avoid CFC losses and to rl!Wle CFC collected during 
maint:enance work. Thailand produ.::ed about 1.1 household refrigerators in 1990 
with an average refrigerant charge of 0,17 ~g of CFC·l2 per w,.it resulting in a 
consumption of some 200 torn; of CFC-12, (Nearly four times as much CFC•ll is 
used in making the polyur•thane insulating fo11m needed tn the refrigerator 
cabinets). Some loss cf CFC• 12 occurs during runufac:ture but it is not 
significant in a well run factory. During the life of the refrigerator, leakage 
in the OQu:tsa cf normal uaa of household r•frtgaratora and losses in servicing 
them is estimated at 400-500 tons annually of CFC•l2. 

SubproJecc PS9Ci1Ptlon 

3. At present, when a refrigerator has lost it• cooling capacity, it may be 
serviced on 1ii::e or ta.ken to a repll.ir shop \/here thilt refrigerant system is 
openad, t:he remaining CFC-12 discharged to tha a1:mosphere eo eliminaea 
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contaminant, from th• system and new refrigerant, 60·80 recovery/recycling u.nits 
would be used to collect Approximately SOX of the origin&l change. During 
reeyoU.n11, "'"""' parthlea are filtered. out and water h .tlm!natad but oth•r 
contaminants (e.g. lubric&tin1 oil) are not separ&tad. 

coat sod r1nwtns 
4. It hu been Ht:imat:ed th.st the saving in the recrun:ging units with recycled 
CFC•l2 will cover operating costs (mainly electric power and additional labor 
cost) ao that the initial cost of the recovery (recycling units, installation, 
apar•• ar,.d leak dat•otors is epproxlmately equs.1 to the incremental coat, Total 
subprojsct, tncluding TA and training is estim&ted at US$0.6 million. 

SubRro1,cs Qutcome 

5. CFC savings au estimated at 30 tons annu.ally on th• basis of t:ha recovery 
and recycling of 60Kg of CFC•l2 by each un1t servicing about 750 refrigeracors 
per year. 

P1t•rm1.n1tion of Grant Furuu.ns 

6. Th• oxao~ AJ11ount of O'l'F financing will ba d4terminad at appraisal. 
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PltOJl!:CT SIOOl.ilY 

COUNTll.'l: Thailand 

l'aOJl!:CT TITLI: Ihai Airways Non-ODS Metal Cleaning 

SECTOi COVEBJ!l): Metal Cleaning/Solvents 

ODS CONtlt!IIPTlON tR Sl!:c:Toa: in 1991 

PROJECT DUUTION; 

l.'ltOJECT IMPACT: 10 tons per year ODS (to ba confin.ed) 

TOT.t.L fflOJECT COST: US$ 100,000 (to ba confirmed) 

PROPOSED O'rF Gll.UIT: 

IKPLEMENTIRG AGENCY: 

NATIONAL COOBJ)INATINC AG!?ICY; DIii' 

PROJECT SQl1MABX; 
1. The subproject aims at eliminating the wie cf ODS (CFC-112 and 
l.l, ltrichloroethane) by new non·ODS technologies. The subproject will be 
implemented by DIii' at the natioMl level and the Aviation Board. 

2. The subproj ece objectives: a:i:e to eliminate ust of OOS in the company• s metal 
cleaning operations and the introduction cf a new technology. 

Subpro]1ct Description 

3. Thal. Airways usu 5.5 tons/year of CFC•ll3 for pracision deaning of 1'.'adar 
and precision instrWIMlnta, and 4,3 tons/year of 1,1,l trichloroethane (TCA) for 
high pre .. sur• •C•am spray oleaning and during of •ngitt• parts during norm&l 
repair and 11U1.intenanee work. 

co,r apd rtnanctng 

4. Cost of the equipmant ts estim&ted at US$60 ,000 including tools, •pares and 
training, and subproject cost is estimated to be US$120,000. Renefits from the 
saving of ODS will be determined during appraisal and nat increment cost· about 
US$0,l mi1Li6n - will be fin~neAd hy che OTF. 


