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A BSTHACT 
T'he ohvur/~liu~z refrigerc~fitr~ ntechu~ri~rt~~ ins bu.scd rln &Iton Luw rf/jur~iul p-e.t,vtrre. Tire 
r e i c r u ~ t t  i ~ r i u  I I I .  I J I / ~  771~' ~ttiil C ' O ~ I ~ ) I - ~ , T ( ' S  I I  ~LIIIL'I-U~III', 

crufllerrser, cvuj~orulor rittd uh.~orl~er. Arrrr~~mr r i r ~  i , ~  ~irivcn orrt of t l~c Mwer itt fl?cj hoiler 
whe~t k u  f i,v upp/iel/. It? the ~~ottd~~tr.ser, it is iirltli$i~d CJIIJ e vu/~oru/e~~ t ~ f  /o IV prtJ,ss ,,re it, 
(ha evaprtrdur. As (he utttrt~wricr hnil,~, it uhrrorh.~ I~car. T/te refigeralur is btrilt e~rtircly 
witit IucuIijf avuiIuhle awlrritils ~r td  ,fi~~cliot~.v otl n kelrx~cna ht~nm: it is cr virrf)lc 
ullcrncfliw lo the cotrvetr(io~~r~l cvn~~ressor-fy/~c rgfrigerator uad in d1Jiiiat uvoirIs /he 
Irazard~ m.so~.iaied ~ait/t the corr~lutt~i~)r~d r ~ f r i g e r u ~ ~ ~ . ~ .  
Kqwi~rtI ,~: ahv~~rp~iort .vy,vtctrr, rcfiigeruitr, cvnporntr)r, ~~/tttrxcr. 

INTWODUCTION 
Refrigcmtion llns bee11 a nlajur rod prcqewaiion method firr SOIIIC tittle. 'I'be first gc~~eration refrigerators 
were the ca~ve~liueal l~lccl~ar~ical cornprasiot~ systems. 't'lic abstxplio!~ syslell~ wfiicll was origit~ally 
manufaclured by the Elcctrolux engineers ill England was i~droducd into Nigeria in lbc colouial period 
but has become generally extinct The present t~~~relinbility o f  the public poyer supply has tnadc the r c  
inlrduciiun or the system necessary since i t  funct ions on u l tenla tive erwgy. 'I'he objcc tive aT this 
research is therefore to prduce an absorption refrigerator with Imqlly available mw n~atcrials and 
indiger~kte the ~wtl~tolr~gy. 1 

TIiEQRE'rlCAL l?ACKGliOUNIl 
ABSOWION REFRIGERATION PRINCIPLE 
TIE absorption refrigerator curnprisa rour mait1 park - the generator, IIC condm~ser, tile evaporalor aad 
the absorber. Ammonia is uscd as thc rcfrigcraat ,because of its aITinity Tor water which can dissolve 
enormous amounts nf ammonia vapour. The ellcrgy rcqlrired to activate the system is supplied by a 
b u m .  T l~e  operalio~~ uf the rnccl~nt~ist~~ is bnsd  VII Dnlton's Law or  parliul prusurc wl1ic11 dnks thnl lllc 

total pressure of a confined oulilber of gases is the st1111 of fhc pressures of  eacl~ of thc gases in the mixture. 
The absorption syslcln is different rrar~i the cornprcssian systcm in that it uses hwt energy instmd of  lhe 
rnechaaical conipresstlr lo cllangc LIle cu~tditior~ a l  tlre wfrigeranl lo provide cooling. Tlrc syste~n has no 
tnovi~~g parts nnd operatcs quictly. I t  is  a scald syste119 with IWO corttsincrs - the evaporator nrld thc 
nbwher. Thc rerrigernlil vaptrrises ill tltc cvaporalor. I'he at)surkllt sucks the rerrigennt vapuur From tllc 
evaporalw and scr~ds tlie dissolved rcrrigcwll 1 0  lltc gc~icr;l(or. F u r l l ~ t ~  hclllillg cnuscs a discllarge or Ihe 
refrigwant which passes into thc condenser and the cycle is repwlcd. Ilydrogcn is also cllarged lo propel 
the antlnonia vapour. 'Thc Ilydrogen is l~owever not abwrbcd in I l~c  ntsurbcr. Thc o l~ ly  etlergy rcrluircd 
for the refrigerator to iunctioa is supplied by the hmtcr. 
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MATERIALS AND METHODS 
COMPONENT DESCRIPTION 
'f'he ttbsorption rerrigeriitor is s l low~ l  ill I'lule I . I1 cotripris~?r IIIC ge~lcriitor. cvopurtitor, co~lde~lscr atrd 
absorber. A kerosene burner cnrefully adjusted to give n blue flame is used as the heat source. 'The fins of 
Ute evaporator are made of aluminiu~n and art: Iirrt~ly attached by f m e  littirtg lu tile evaporator pipe. Mild 
steel Itas been selected for the evaporator because of wse of fabrication since it is nd attacked by 
amlnon ia. 

ti l ls 

CONDENSEK: 'fie condet~er in the refrigeration cycie retnoves t t ~ e  co~lderuat ion heat fro111 the 
refrigerant vapour. As a h a t  excbangcr the heat from the hot refiigemnt is rqjecrd to the condensing 
medium - air. There are three types of condensers, viz; air cooled, water cooled and evaporative 
condenser. In his project the air cooled conde~tsa is used. Tlre dia~neier of the conde~lser tubing is 
I Omm. The cmling fins are I mtn thick and are spaced at I O~nm for heat dissipation. 

To #lid 
rvapurator t 

From lilt 
generalor 

THE ABSORBER 
l'lw: absorb  is a storage wok Tur tlre liquid rerrikeraet arid waiw. It provides ennough reserve liquid 
~fiigerant to ensure that the liquid line refrigmnt is sub-cooled and free of fresh gs. 
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I'ip. 5 l h c  absorbcr 
CEPJEIRATOR 
The g e m t o r  is a cy lindcr 10 mm diamdw a t~d  400 ntlu lot~g. 11 is lnadc oI' ~ 1 s t  iron. It is posilioud so 
that when heated, the refrigeraat vapwr can move upward to 1l1c cot~dcrlser at high tea~pmature and 
pressure. 11 is daigncd with an cxlinust pipc Iu allow Tor tflc cscapc or exhausl gas rt-o~a llle buntcr. Mild 
steel is chosen becausc B is not attackcd by amnlaniu and call witleland thc heal fmm thcbumcr. 

Fig. 5 I'he generator 

CABINET 
G a l v a l ~ i d  sba t  was trscd Tor the casiyg, It was taggod 11y 3011im glass wool blar~kd all rou~~d  to reduce 
heat exchange wit11 the envirunmcat. 

Cai~daiscr . 

Gcr~crqor 

- Uu~.rrcr 

. . . .  
I'lntc 1 Rear vicw ol* Ihc rcliipralor sl;kvihg the gcnc~.sior. kondenscr, nbsorbcr and burner. 

Exliat~st pipc 

- 1 ' ~  crrr~tlctrser 
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THEREFRIGERANT 
The refrigerant is a cooling agent which abwrbs imt frru11 at~ntlw body. T h m  are varh~s  types of 
refrigeranls. Thae iwhde aa~t~onio; carbon dioxide, .d l~yl  chloride, ctltber, ~~lcllryl clhoride, sulpl~ur 
dioxide and sonte f l u e s .  Ammunio is sclecld far this project because of its ability to boil at low 
temperature and its ability to be absorbed and discllarged from water wit11 ease. I t  pern~its auio~natic 
opention and minimum nlaintenance. 

RESULTS 
'I'lre kerosene bunla was ignited and adjusted. It was phcd in the desigt~aled platr01-111. As tile 11mt was 
applied, the coadensa started lo get warm .indicating immediate and effective comprasion within tllree 
minutes of  appliation. Within two hours 3 temperature drop of 12°C was achieved in the empty 
comparlment. Wien the compartmeul was filled with assur(td bottltx ctlnisinilig liquid, it look * 

approximately ten hours for the tempera ttrre lo drop to GaC (l'opouh, 2004). Tile reliigeralor may be used 
at any lacation. The reirigerator was found tu be a vwy good allernalive to the conventional system. 
Kerosene was cotrsumed at the rate or 25cl per Itour or operaliot~ when the comparltat~d was properly 
stocked. Once properly adjusted lo give n blue flame, 1l1e bunter was very elTective and rleeded little 
altnllion. The exhausl pipe extracted unburned firma. 

CONCLUSION 
This absorption refrigerator daiyed, libriratal rmn locnlly ovnilublr rnw molcrinl; and istcd colts 
a h 1  fourteen tIrwsand naira (see appendix !) and is very eTTec1ive in preswviug hod and providing 
clrilled water and beveragm using keroseae. It is generaliy nai~~lella~~ce free. 'the only maintenance 
required is the decarburizing of the charger- It is very useful at this time of errntic and unpredictable 
power supply. Ketoseme was chosen as ilke energy.source because of its availabilily in ail paris of the 
cdntry. It may be replaced by a solar h t e r  or liquid propane gas. 
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