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the continuous'. 

the 

us 

44i 

-op-
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systemg 

''4<4.ce. 

for 

t 

th''-- sarae 

andwu ha 

coolin 

b* 

load.> 

of 

Further, it 

,nag of' 

do'4 

e 

no ne ay.r 

anylciyd44-4 

(-an 

- >4 



T 4 R 

BAA.IC ADSO0PT ON RER MTION, CYCLE. '.' 

4"''' '~ 

'.As'~~pi~2'.~fig a'ed rxth ire'lationship between 1the 

Sequilibrium concentra~tion of' ~a rp'rigeran6 in, a slution and the 

# ~J.i~t~oil~1 t~iprttur ~na pessure.: Solutions used for a15sorp-

~ tinrefrigerant have a high, equilibrium concetration~of re rige-~ 

~rant at. low',temperatures and 'a l6w equilibrium concentrato t 

'~"'high tomupeaturcs. ."4 

'<~..' 

< 

_ 

~:~An 

'44'lig. 

, 

absorption refrigeration machine uses heat engy, to 1provide 

ft *W quid mixture of refr~igerant flows from the, gene-.,, 

rtrtruha cnesrexpansion valve, and evaporator then ' 

into an'.absorber where it recombines with the absoi'bant. ' ' 

-"'' 

A 

Ax~absrbjitis aliquid which combines chemically with the r'fi. 

gerant at low1 temperatures. In the combination process, heat absor, 

bd b the refrigerant is released. *. 

" 4~ 

l.- nt~pittntamoni-waer asorpion 

V'.'..3.2d 

Ineriten 

b-y cogdrn 

andthecotro~vave 

amoi4,ae 

opertion 

uni 

abopto 

Itspicpeo 

of tw2ak 

(Fgur 1 

once 

sytmissml)ohi 

prain 

t 

nb 

etpbapp 

xlie 
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The -'left tnk 

wamwater is 

in the f igure contains 

LcieJatedf om a f jIt 

anh amm~onia-water solution. Ifri 

late:Lcollector or', rom: a,'hot 

~ 

4" 

"1 

aertorge a 1:through the ,healting 'coil~in: this tbhnhn, atmoiia~ 

~<Is driven out. of"the. 'solution' This ammoniia vapor is'condensed i'n 

t.>~t~oh a~'nk using a coolng olor air cooling. hii h 

S"' charging,"period or , the genezration-condensation cycle. 

-,. 

~-4~2.~to. 

Wthtehating water 

be reabsorbed. This 

ngitt'2ert4'! 

turned off, tie, ammonia flows 

pr oduces boiling in the r~ght 

to the water 

tanl$ lower-

N, 

<''-

f4 

This is the cooling period or the evaporator-condenser 

control~ valve determines the refrigeration 'temperatures 

cycle. The~ 

and the de

~ 4-

-4 

'sired 4cool~ing rates. 

1/4 of'-the time to 

evaporator-condenser 

The generation-condensation cycJe 4 takes about 

charge' th~e system allowing 3/4 tim(-. for the 

cycle or cooling period. For this 4reason this '-

-4 

- 4 444system is referred to as an intermittent systems. 4 

~~~~~~~"V 

4.4 - 4"- 44 -4 4-~ 

24~44'4 

4 4 444, ' '4 ~ '-44~-"v 4Vv 
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.2-.oninu absrpio 

Thein'4-44--44"soltoth44.4~4 

11% t1 

h-,14444 

j t "~- 4~4 

refri;,',cration4~4A4ste

b444 t'r 

~4'4~-4 

a dent 

~ 

te 

7 

l~~'~"4Z 

' 4 

44talw-.p~ 

cetainfrth odtosi the ~asre.4fThe' 44 refriceran vap'or 

,,a equiliinum conditionis rechd Duin ths roes om"a 

w~''-'il~'l~to ie thease ate asreats be coal'emed.ur andsreiter 

solutionrof ih coconcetraton me bfro the equiib(rint 

t 

onhe 

4 

ceintraion for theratconditnsi to he bsorber th reougat 

opet h sroltipr o wil engyitcteloei.nuni 

vavaptor 

an eqilibrium o the solutionreache During tlow-press asorerea 

wthe rerereansduandte iasoruier must,behcoled thi refrigeranto 

solti'onto hih conentraton is pumpiedrontantheb irbr4 iumtoth 4 
' 

- 4" '-7' 
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Airrore 

ecirculated 
Wate 

• 

J 

Refrigerant' I vapor 

-out 
Generator solution 

I L . ..F -I 

Valve 
... 

JEvaporator J 
chiller 

Cool 
water 

Pump 

Strong 
° ' - -

Absorber 
Pum 

--
Warm 
water 

I 

Air or water 
coolant 

Figure 2. SCH-ITI,, DiG-'T 0, a CO:TIINUJUS 

ADSORPTINU ?2FUGZ.TI3N SYSTESIM 
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CI{.tibCTLRISTI(C3 021 THE, 	 tLBOORBJYX*iFRGlr'PiIT IJU13 ATrI: 

De,--irnh.c uci r&cteristic: £c tht'' Kd -b.r~~ pair are:
 

l.- The aisencE of a solid-phusc a.)or'bent.
 

2.- An aboU~ ~~b s i:aJ1 affL-n~t- fe:: tlhe rirg.1.
 

4.- Li refil.1 jcruckt2 ~iiyC:2c:x-cmDi::~in 

5. 	 rclri'-r... _ tll:i' hu:3 l L..t--nt lt-catu su that the circula

ti,,n ruit: ca. -,I at the ~rjir± 

-ull -V l o'.' viaeosei 'yto pvx~; 2a' aLnd iafliss trainfE:r. 

aLlaw corroSLiw-i r-LLe an.]. a~xct Czsie cr 

Thcre are t-,;D solution that sutisfy all thec.sercuiret3.Aai'i

water and. wtcr-iiLhL'miri :d ro the two pairs %JIiie have f-und 

-8
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M, KIP 

*available 

ld op ra es,, 

ln order to "'get hdso eprnce on the' oeration and teting 

of' the intermittent absorption refrigeration ammonia-water systei, 

expei'iments ha've been carried out with the help of' iceZ'ball "unit, 

at TREEO Center. The schematic diagram of' the experimen

', 

'tal set up issonin"Figure 3 

4A.The 

* A,41. ~~ture 

unit was charged in the last session. The pressure and tempera. 

of' tank~however, did )t correspond to the concentration, re-

ported to have been, used 'in the generator. Also the balancing of 

the tankcs did not show the reported weight of the solution in the 

< 

generator.' This cou~ld be due to the water vapour condensation 

ong with the amIrdonia vapour in the condenser. So we, drained 

*tankcs and charged the unit again. The reader may ref'er to the 

.reports (TAET pro jects' for details of' this, process. 

al

the 

old -

A 

Acorrasponding 

The concentration is chosen 60% because the cooling load is f ixed 

to be equivalent to the evaporaition of' lb. of' amionia vapour 

to generation teni-perature of 160')F1 and conaeinsor 

t,e 0rat uzr of'8 or Theref'ore 120 lb. of' solution is filled, in 

;t~he; geerto out of' wh1ich' 12 lb. i s arr-ponia, 8 lb. isA uater. 

4IAA Ge e ato''n Conde'as'A' A A 

.,AA AA- 1.A isadd-oAh-Aat~ ak Tevle 1 n Aea 

A" A'~AA 4~'I.AAA.'A A A 



clsd ~au of hr 

and 5~to, the coind 

r~ani 

ser 

vceP 

-"''*4'' 

1 tad 'Passes through val" 

4 Therf condenser tank is keot cooled 

The ammonia vaorgets condensed 

removed by water. 

by the water fromr the mains. 

heat of, soLlJuion is 

44Thus 

* 

heat is added to the generator andi reraove d from tho condensor. 

This process is known as churgiAhg. It i3 stopped by closing the val' 

ye 5 when the pressure (as recorcded by the two pressure rgs) i 

the two tanks remains the same, for a fixed gfenerator temvrature. " 

Evaporation and absorption; ' 

'1.- The generator is then allowed to cool down 

rature; so the pressure is also decreased. 

absorber. 

to the a-mbient tempc 

This now 'acts as the 

2.- The condenser 

tity of w-ter 

porator . 

is ko.' inside 

is poured into 

an insulated box and mfeasurd 

the box. This now acts as the 

quan 

ova

3 

~"' 

"3- alv 4is closed; 3 anid 5 are opened.'tRecause of the; pressure 

difference, ammonia vaporises (thus casing cooling, In the eva-' 

p"orator) and flows into the absorber. 

A 

.,i. 

Thus cooling effect is producod in the' ' vaporator and he-at' of solu 

in the absorber is taken out by cooling waor The, proce~ss is '" 

'001' 
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-known' as discha'ging Th~scontinuod t~ll h rsur fbt 

4 tanksrcnais~ equal. again.j 

The esperiments are carried out for three generation' temperatures 

ie., 1600F, 150OF and 140 0.F. The temperature of the evaporator is 

plotted, against time' to get the-cooling curves in each cuse. The 

'tsho1iFigs. 4 to these variations. Since the derAgn temperature 

isconsidered~ to be 1600F, 'obviously cooling would be less for 

other temperature. The objective is not 'to make quantitative es-bi-

Smates out of this ,experiment. Because the unit, being a demostrati
 

ye one, suffers from a number O~f shortcomings. Nevertheless, it 

can be seen fromn the~Figs. 4 to 7. that the temperatures of the eva 

porator and water i±n the insulated box drop down to below frezing 

point of water. The system thus works on principle. It may be men

tioned that the, unit produced a. lot of ice during the experimenta

tionso The table 3 gives the temperatures of different units of the 

system. 

Pre'cautions, 

In or oimprove,-the performance of the existing system, cer 

tain precautions tare necessary. 

I.-, During charging, heat the generator till the pressure remains 

S.constant for sozn1k time at the given genorator temperature.,v 

e '~~ -12~-~7. 



E. I 

'yhls is Ju4t to esuro complete charging, co.rrespon1r.in to th-t~ 

2. In a properlv ~dosined' i ondnstinof ammonia ~Vapor Tu~. 

(in the'condener oecirs at the same rate as the generation 

(ntogIel aor But ii the existing unit,' this could hard

l-y be expected. Therefore, effective, cooling, of the condenser 

Ladh~t be' guaranteed so that the vapors ge-,t' liquefied as far as 

possibh . 

3. Atecarin, hegeertor (which would be' absorber. duaring 

discharging) ,ank must be cooled to abient temperature. 

4-During discharging, the valves should be openod slowly, other 
wise absorber i.ould get heated'because of heat of solution.. Al: , 

so the accumulation of ammonia vapor (before it gots chance to ~ 

be absorbed) would lead tLo rise in, pressure rapildly so that 

P, fflowi of vapor from the evaporator is prohibited. All1 this, comes 

into picture because '6f the poor heat transfer from the tanks. 

,4>"v 42~ ,. Modification.-, 

, The~modifications, heesuggested, are, in directs response. to the.

difficulties that we faced whilo tryin., to quantifityth %-ein 

*~.,~tal. results In other words', these arec immediate steps, we feel,. ~V A 

n~eed to be undertaken. However, ,a lot of othier modifications could 

~ "<ibe Adncorporsated if the uitis redesigned. J44 



0, !F 

odezryeif
I.-Balane: n vhe quantity4 of amworniavaoing 

* pipezr b~alanciing ~iethod ,should be taken. Th5exitn iot 

intisnotgood endug b cau'b of the £riction.~ 

2.,I order to Juge 'therec1vnesofth 

4.I ~Ashould be a liquid levl indicator. 

~3-Aprovision 	must be made1 to trap the wate vao from the, 

amimonia apr.In.i our experimentation we saw'tha+, a conti-

Inuous opraio of the system for three generator ternperatu-' 

''<II res.,,led to transfer of~a].most half a, litre of wat6r from- the I 

generator -to the condenser. Condenser should be alw~~ays at ae 

higher a.levation than the, generator and, separate 'drainage 

I 	 '-(which can be operated at will) should: be provided from theI:iXI 

condenser to the generator. 

If 	 4hese are atten~ded to, even this ditmonstrative unit would per 

formn quite well.,,-414
1 

1 1 II4:4. 	 1 

1.Z, 



V 1 

(~ ~ on~Air~0ondtoi System ~~ 

fo 37 C'nitoin 

*<, The design calculutions 

amoia-'.water. x~o ln 

f or, the1 solar powered, 

ar condlitibningi 

intermittent, 

are pJ.e9uutLL-d 

Slow 

'Y sign, 

Kcondito 

iforpurts. 

7 the 

in tabular 

namely, 

condens'r 

tio andi 

and paae6r'~1ted 

form;' 

the 

design 

evaporator 

Pand the 

design, 

abobe 

fo r ti 

the 

dsign. 

desgnr 

generator 

The 

are 

design 

given 

de-~ 

_er-~ 

be ... 

-------------------

unit,+ 

I~ 

'7 

Gener tor 

--

Temn~erature 

C Fri 

10140 

-- --

-

-- --

Pressure 

(sig 

--

706 

-- --

Awonnia 

Coricenttir 

I. 

-

tr 

-----

a 

'to 

~ 
(x 

-

'., 

". Condenser ,80-, 140 1.00 

*Evaporator 40 60 1.00!. 

Absorber' 80 60 0.47,4. 

_This 

6conditioin 

unit is designed 

~pryl 

to 

3 

provide 

te total 

a total 

'timie 

of 

per 

72,000,Btu 

cyc1~bigtre. 

of air 

' 

4 ~ 
~ 

or.This 

tions~of thes 

cycle 

units 

is 

a 

shown. 

e given 

in F.igure 8. 

~eaeya~'1o 
The designi calcula '1 

"1 41 4415



is 491 'tu/lb.or:.u th, 	 .,,':ii w~iah -n.ut.M':, :e 	 mst be 

hitr i .,.u.& ;UJ'.L 4'? 1K . ' T . 

hc)Urs L. Vi-.,, ,.f 2 T e 

o 1,, 	 72&. .o 

1r2.,t')Ji!II T,Lu. .% 

.,.',000 2 ; Li J,"O.9.... 

Chilled wwt-r flow rate: 

q Cp At 

assume At = 1 Jf Cp i'r water = . Btu/lb OF 

thorfore m 	 = q / (Cp : At) 

= 3,60) !bs/hr 

Hence, flow rate 3, 6 0) ,/ ('3.94 x 50) 

7.2 /ra" - /in 

hoat Exchange:r 	 Dc ijn; 

assu:me t l(I1 1 2B tu,,,,- th. diamL r of 

thc jei4c , " ...... f' ore, -,.;-. ru:.redi is :.iv. . b thJ, 

F-l uatl 3-1 

Z U n x At 

36 100 = 102l: : 10 

a = '" £t 

sszt~f tlil ... :" '.Jr tb.,' "-' 3 CL. 

lutnb.' .ti~lb.c'. 	 = .1 ,/ D i 

= 96 /' (9 ..14L.t 	 x, 3 : ,3.5/12 ) 

: 55 tubcs 

-16



'-2.'-i GeneratorDesgn

The i teeneratri % am i 

c.aia.and
 

1 V ' K' iF' A AI; 

is453~AA lb.A~ of ammoni an ae-slto a -ocnr 

7 
of To vaoiete17 b <~A h47 muto Amo-i 

'-- 2.) Hea reqire toit~I-'eneir& i thammgraovapor 60 % a00oni 
AA-AAI -i+;lA V A ]i: ! !, i7 'i ; : 1 ,j '1 

eViA, -indtin of~'A geGro io usfolws -i 

e t qurd d iide int tw pats:d], ii , '!...> ,!I'i 

Final teatmoratre fi16o Of 

Enthupynd atSOOF60psig f soltion tan l 
')~f~- odnrt he 'ammonia ,va or at, 1600 F.',: ;, ,' - '. .', 

A.! required$',: iAA ;i '7 

-~~lA~ 1 VA' BvLI4*LJ AV £bs iJtue eqirsof ammonn.a60l 66Bul% 
--

iAiA, A,-:-'- vaoand6OFad10pig
1 


'Therefore 526 (6 147 (69 -65;Q 

is4~1 It~iA~A assum. w~htr.-th CAA.rt ilb cmlt noehu 

,A'':i A', ,' , i]iiiii! t i p i t i1 0 a di6 \8 n ,: '.. A:" A 

...... ' .. A"< i.i.. tc- pe a -¢ - AaA A 

De7si b' gnlO/!> oon1 itio: ofo :i:]-':s flow : (Fi. ,4$< ) - A 
-Hot. wae.flo-rt'rqi 

4 
A ' 7 igiK i:AA :' 1y ,V 7¢110 

A{AlA inai k;l~itemperature A i;. [ ~~iAFl, ,1 ,- ;160 A IA';, 

- A . ! ;iR 7 ( : I ;[. ;17 :, A AA'VAA Aa.i90~ A nth lp 0 an 60 psi of ol tio............. 4..t......A IA A
 

AA~~i~ 1i i' !ii:iii ;,ii !: 
- - A"l,-- AAAA-AA ! 1,7 .i{{1!i 7:%,!7 " A A, 4{!

VAVAAA.!,A>-AAAAAA -'-A--IlV1V 
AAAAA -VA', . ,. , -1V1V Ai' 

'lAV A-' AiA < ii { A.; ' - - A, 
.J-4U~n1iipy'-a71i-. ieui anu psag of 8O.L~blof - (3iii7 flbW±L,) -



Take At = 10 of 

Heat ti11t !-rE:a ri U*V7Ca 

A=n/(u: 4t) 

th'~jr ::bi. L-, = / ('r L 

wh-re 0.75 Li.ii-: '; t> 

wc~L~c' 

c~rc 

ub.i~ ( 75) 

A' 25 ,, 

Ui. 

Tb c L4 1b. z ~ ~j'1is c->'I-Jtr.ci one 

h u* 



147(?S- 2) 

w~here. l132 L; tElic -'-!t'n-1 i~v of ;:u-~ um L 11.- d 3lic aft 

)2,J.- 2 t L 

So, 'O~ 11/ '112, 

1612f>.1,/W.f ;-, 

ftj., 

- 19



Diwa,-t-_-r os 0.76' ft. 

4.-. 

.Lt1..gy~:~..2t;.t ~ t-)C c.. u h t hc,ibsarbou-5 h -urz 

(223~I 0 rJ 

ca.ILIg '.ater veqldr' 

ric,,o4'.own-

corcioniog.L1/1 

Ifj 

/ -

_,4 1. 

ID.fth 

// J~ 

. 

422 /(.34 6j) 
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-heatoI 55603 / i0 

5561uL~ 
flow.r2c =c"rac ~ .5561/ (':]..J 

*t
Cifii' ' "." .."C (/..f 

=72,0.;0 / ij,,52 
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T AB LE 1
 

SYS:-TEM ihti r;h/Jtr(.Arn 

Cojficiz:.ItU of perfaomc (c') .%E.tc; 0.7, Lhijic th:Lc th-t of
 

aua'a-'.atrsysteita. ~?acu l~cess~ cz).1c-ctor.r'
-*i 

J-'~~'~at i1JEj2i2:. 3C CCT 

iL hc ih Iaturlt hi-..at -S ,afeL 

Lih~uz~ r~t!~lic~.at 'igh 1& r1r~ r~e( LiBr crys

taiic~a', 2OjiF 2 3501?a~cbr tcmayeature) . This 1ct care 

The, paivE aic. Lh:& d6oci-tcC with 2.o'..:r with h hgh vil 

;1 at i;r . '2 

:v.- 'Y "Cr..: 'j%:.)h 
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.:r H nopr W Atarmaa1onla (110 NH3)7 ii:r 
-
 -
 -


Ammfonia And water constitute a particular pair for an absorption

refpigerannt system because it is attributed to both the pressure te 

perature concentration relationships of the combination and the high 

latnt
eatof ammonia. The temetue needed to operte the ss 

tern are farly low, so that there are several alternatives for obtain.
 

ing the neccesary-2solar heated water. 

Hi-as no upper topetirew limit and. has a slightly (10oF) loweIr tern

txcrature at which the system will operate. 

Since ammonia is the refrigerant, the system could be used as a refri 

rerator-freezer (system cun produce temperature below 320'F). 

DISADVANTAGES' 

The time frame between charging, and the time when cooling of -the tank 

begins is so large that it is difficult to mantain a continuouslyr low 

temperature of the tank being cooled. 

For- almost all concentrations of water-ammonia; a small percentage of 

water will. remain in the uixionia as it passes from the condenser. Ano

ther' component, called a rectifier, is required to remove -this wtx.*~ 

System is under high pressure (up to 200 pithus requiring large, 

~ anid costly machinery.42~heavy, 

Corrosion cbharateristics of water-ammfonia solution are lees severe, 

-23
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#Wbarn mtrilca e sdin ;:ater ammnia:Ji systemll~ ha,: to be 



~: ~I"--.ECONOM4ICS OFf SOLAR AIRl CITDITIOIG A 

- " 

- --The only sol&r air conditioning system commercially availJable to 

day are o' th 1l+.1hm bromaide absorption. x'e Residentialan 

cormuercial units may be, purchaed which have geneatr op-rating 

ter-iperatures of 175 0Ff tu 2009F, comptible with the advanced 

'lt-plate collectors marketd today. 

44,4 '4 !<?/< 

.... . ... .... 

SYSTE-i COT. 

: :::II : Approximute costs are describe:d on te no:t table to ishow why so 7 . 4 

lar air conditioners are more expensive than conveotional ones.-

4.-..T 

----- - - -- ------

BABLE 2 

--------

. 

" 4'q, " 
Typical1 costs for 
ditioning system are 

3-t-on residenitial, solar absorption 
as follows: ' 

a.ir con 

S , :Collectors:. 

4 50U sqft @ 

Inst"llaion: 

15/sq ft " .7"0.O0 

7,ft5.O0O.oo 

Storage:, 

S, 

~& -~ 4K 4~al.nsa-edgal 

storage 

il3uLited tank for h 

installed 

towater , ' 

Air Coo'lerI: -

3-ton it, .including all heat oxuh:uich rs 

'4 , '44 

-

4.-" ' 

-"25: 

4-1 

' 

4;)ij/. 

-



' and outd:or c:,nli, tjwer, ii a-Id. 

Pip e; ins ul purl',Z) tro 1s, and "n .,rnoL, , 


Colttracto'f i~ i fee and profit. 2.000.o 

TOTAL . . . . . . . . . . . . . . . . . . 2 .00.-oo
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41 ~< 

ir 

~ ~ ~~r~ftri~ y~4~ 

~ 

~ -s .rV)~ 
r,'t~ 

4 
3 -- 4-- 4" 

~" r 

These results demonstrate that tcolarabaorpt.on~i'refrir'e 
-> V %~'<~- 4V.s ---: 

-, ~ 

ration is feaalble 
-4 44.~kJ .44-fl.$,. * 

The future oi' tlw ~o1ar absorptic~n z'efri'~eration is a very good 

4 
proposition ~.n indu'~tri~l applicat~ns
 

4 
- k -~ V 

A considerz~ble anisount of solar energy ca~i be collect~d evon.. on 
1' 

<I cloudy days by flat plate collectors. 

There are many possible m~dif~ications of the basic wnmonia-water
 

solution cycle including mahy- temperdtures level. plants with muJ. 
44.4 44 44 44

4 
- y.tiple absorbers, pumps, and heat exchangers, and two-stage plants 

with reabsorptLn of the ammonia vapors from the low stag& genera 
-4 

-

544444~ 

Ar +1%,..
44 'J'J-J.. 

4 
4~A4 

4.444
44 

4 -~ 44
.44444~ - 4 - 44 

4~4 
44 444 

--44 54 

44 1 

44 44 
4 44 44 

- ~.44.4 

444~44-~44~444 - 4--4444.4k 

~44--4444~44444 

444-51-- ~ 
4 .44 4~

-4.44 4 - 4 

4 - ~4 -4 
~4 4j4VA4" 744 44.4 

~ 44 44, 444 

~ ~ 

-4.44-~4-4- 4 

.4~4.4 -

-4 ~4*.4444-

4 4 4 .4 

4 " 

-

4 4 -
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SEb cnr•a Cos-n. .::gr U,".2.pz'..-ztor Ab ,:rhrr 

1 72,. 25 76, 


2 160 75 33 79 

3 150 71 28 75 

4 140 69 20 72 
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A Solar Refrige*or for Village Use
 
"Villuge-Si-ze Solar Refrigerator" is th'

second phase of a 
project, sponsored 
ment Administration 
menced in March 
carried out at the 

solar powered refrigr:i.tjr 
by the Overseas Develop 
(ODA), UK.. which

1982. 
co. 

The work is biLi. 
Asian Institute of '1> h 

under the 
and a research associate of (


Energy Technology Division, Mr. 
Sonch:r
Oeapipatanakul. 

The ultimate objective of the work its
develop a vllage-size refrigerator with i 

collectlig area of about 25 M2 that can pro-ie
0.5 m i of food storage space below Wcio' or 
vourala conditions. Such a system would f, 
useful inl small vaccine storage unts in rur:
health centres, in medium-size stores )
agricultural products or in ice-maing michine:in v 'ilagds,in1f- lI!, 

'lhe system is designed to b.e simple,requires no electrical or mechanical energ'g
9nd can be manufactured locally. The intro-
duction of a liquid seal to the system enables 

A .. 

,, 


- ' . ,- , e4 -d 

ft to operate automatically. It consists of
twelve collectors each having a 2 2m collecting 
area. 

An intermittent ammonia-water absorption
cycle is used in this system. So!ar energy isnology (AIT) supervision of )r. collected by solar collectorR. H.1B. Exefl panels containing
an.izonia solution at 462 concentration. This 
energy is used to boil the ammonia solution.
Liquid ammonia is 
which is immersed 
and collected in a 

and absorption of 
evening when the 
collector falls. Ice 
which is in contact 

coil. 
A model based 

condensed in a condenser 
in a tank of stagnant water 
receiver. The cooling effect 

ammonia takes place in the 

constructed on the AiT campus,, and theo s r ce.n 
 t e A T c m u , nsystem performance is now hbeing investigated. 

Coniribuled by Mr. Somchai Ocapipatana
kul, Energy Techtiology Division, AIT. P.O. 
Box 2754, Bangkok 10501, Thailand. 
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temperature of the solar 
is formed in an ice can 

with a flooded evaporator 

on this design has been 

heoarpw.~~rcnl eeoe tAI
 


