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R, & oI IHI—3HI=am 3R LiBr-H O @1 Myb—fhoNe el & w4 H STINT axXD
AR Uefiae UOTell &1 JolIcAd eI URJd ol o | RAeeH dReiidl 3R yadsiicd
EETdT TR STRER, BhouR IR ITIBROT dYHE & YHTd BT 191 JOfordl &1 ead= fhar
BT € | ITAIpROT A9EE H gfg & w1, LiBr-H,0 3R arii—srif+ran <=1 yonferdi 1 COP
# gfg Brll 8, Siafh Yaasificd S&rar &F 8 Ol & | ardidsel duee & 91 Jedl & fog
-SRI o) gomell o o=l § LiBr-H O 9omrell &1 el 3R verioifed et
3AfH °TE TS | Safd, qr—sMIFRT 3R LiBr-H,0 e M1 & fou dsaer amvem o gy
% AT COP 3R Uavifcd qeqal aHl g¢ Sl g | I8 |l H&l 9l & b dedax diIAe &
T Al b fTT STef—arHIT=raT FoTell &1 o # WAl 3R YaRfoie gerar <l LiBr-H,0
Tl & foru 31fde € | I8 fAshy fTelr T |avdr & b <1 Jonferal & Jgay ues— & fory
PH HSAGR AR T TGO ATIHE 98aR & | oI, raeiyer yeias Yorell & favelyor &
o PSTIR AU BT ARG J1 BT RIS @1 3R <@ gY 50°C & HU H AT ST 8, 3iR
o E IR JFIANT & forg 10°C & ITedIehRoT ATYH & HI—HT1 0.7 b FHE T fAfrraed
@1 wurgeiterar A1 gl 8 | gRemd genid € fb LiBr-H,0 Wolrefl # A 110°C, 120°C, 130°C
3R 140°C & SFREX TATUHM UR U3 JOetl &1 T H 58.76%, 48.27%, 45.81%
3R 45.87% 31frd AR 3R 62.90%, 50.61%, 47.35%, AR 47.02% S0 YdAoic <&Tdl & | T8
frepd feprerr w1 & b gl @1 gor § url—orHIRr womell @1 et ¥ LiBr-H,O yomeft
3R 3TIFANT & fory Jear faaed 2 |

Abstract

This article presents comparative study of absorption refrigeration system using
aqua-ammonia and LiBr-H,O as absorbent-refrigerant pair. Effect of generator, condenser,
and evaporator temperatures on system COP and exergetic efficiency of both the
systems are studied. With the increase of evaporator temperature, COP of LiBr-H,O and
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aqua-ammonia both the systems increases,
while exergetic efficiency decreases. COP
and exergetic efficiency of LiBr-H,O system
found higher compared to aqua-ammonia
absorption system for all the values of
evaporator temperature. While, COP and
exergetic efficiency both decreases with
increase in condenser temperature for both
aqua-ammonia and LiBr-H,O systems. It is
also said that COP and exergetc efficiency
both are higher for the LiBr-H,O system
compared to aqua-ammonia system for all
values of condenser temperature. It can be
concluded that lower condenser and higher
evaporator temperatures are preferable for
the better performance of both the systems.
It can be concluded that lower condenser
and higher evaporator temperatures are
preferable for the better performance of
both the systems. But, for the analysis of
absorption refrigeration system condenser
temperature is selected as 50°C looking
towards the Indian weather condition, and
evaporator temperature of 10°C for the
thermal comfort application, as well as
effectiveness of solution heat exchanger
of 0.7. Results indicate that LiBr-H,O
system has 58.76%, 48.27%, 45.81% and
45.87% higher COP and 62.90%, 50.61%,
47.35%, and 47.02% higher exergetic
efficiency as compared to aqua-ammonia
system at generator temperature of 110°C,
120°C, 130°C and 140°C respectively. It
is concluded that LiBr-H,O system is the
better option for the comfort application
as compared to aqua-ammonia system in
comparison of the performance.

TR T TARITOT TR HOTTedl, U i—3HIf=aT,
Hr3MYl, SiemsH HgS—ur |
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1. aRaa

e e wefiae omelt fastell o S
TS ol BT IYANT Rl & | HB IfboRe Sl
gaAe H 9t ddred wRiiaE 9 H STt
axd 2 e gBl @1 BRUT 99 d 2|
IMTHAT AT TAT YUTell TR HTH R
B & Ol R Sull, 3mufdre am anfe 9 o=
TS Holl @I SYANT BRI 2| BIedifd, I
SENIEEIRIGE I TGO SR I CNI
gefiae gomell § ®u Hieq gar 21 g4,
IIHAT TR FONTIR FNTT i yored
® U Bl 98K 99 b AT B PR W@
g1 I8 TS O AEHARl P B IRGD
HRAT & T rayor wiid gorell IR B
forar 2|

TN 9 & fageiyor W SmeTiRd sy
wefidd gomell &7 [Adadgdsie <& W4 (1)
R oqd fbar a1 o1 LiBr 99E &l
TGl @1 IOET P Yh Ay QA uRgd B
TS oft| S dAfed gRT Wi gRomEr @
JoT e & UROmHEl | B 5| USRS
@l vfdsgarft & ded H, ugel urfAsar
TIHROT DR dTel R AL 3fARTDH Bl &l
TS ot | Red @ ueee & g & &
foTq HTEm qREERT SIguTd 1§ AN
2| faff=1 STpdisll §RT &1 IR @& AR
Sie &1 SYANT fdar ar o, sifq LiBr-
H,0 3R gri-3Mifan Rived & weeiH sk
BT Ol o & o1y [2—-5] | I8 ey fHarer
T ur—sEItT yuell g w9
wefiad womrell & foTg SUAT @1 S ® 3R
LiBr-H,0 9oITell 3RM ool Rved & forg
STRT @Y S B NH3/LiNO,, NH3/
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LiNO_+H,0, NH,/NaSCN &k H,O/LiCl
[6-10] &1 SUANT TRd RRTH & Ua2d &l

qAH A & folu by fegdd fHy Q|

Sd I H oFNeN ¥ THf e BN B
U wole wic ok holgey &1 STANT fhar
T AT | SeadH Il 0.86 & ®Y H 85°C

A ol H T HIh AR/ HUTSH
Tiad YoTell (11) H SYART B B &var |
21 R134a &7 SYANT HUTs+ Yorrell # fhore
@ w9 H foar T o, SeEfe aei—Imif
BT AN YOIl H IMTH—BoRe s &
®Y H SWIATS fhar 31 7| 396 yRumEl |
T =l fob acdae drivd dRet ueref gafave
g el @l &9 R & oIy Res &1 I8’
UGeE USM HRA B | Holl AR Tl UIe
R AR oHreIAHEG fdveyor Kaynakli
and Yamankaradeniz [12] §RT Uqgd fodar
T o | g8 ey Mdren wan fe Rived
BT A 3BT HRIUT ANTH 3R B
AUAM & HH o, dIARY b Ied A
3R S™Rex d9d ™ WX Uil AT | aRemEl |
qdT gl & STRex Mf¥dhad Tl e
TS &R & iR IRYTs, U iR fIwR ared
H =gAqq Tredl Gl Bkl 8 | Mohtaram et
al. [13] LiBr-H,O Sf@enyor geiia- worrell
BT AT (AT | ATILID Holl HI MY A1Y
ERT 100°C R 1 S8 & UR &I Sl o7 |
YNNG H AAHIH SHofl fIATT URIT AT |
Banu etal. [14] ¥R Sull &I STANT HA §Y
LiBr-H,O 3oy wefiaqs womell & yeei-
B JeAid har | Aleirdt w A= SffuRfcT
AUGS) ® Y|, URFERV AU SR GETdr
U BT 3T fHar AT HeAER 3R
JFLNYH YA & Fod o 3R TSR AR
JIYTHROT AT & HH oI IR SFINeR 3IR
NS ol dle 31fdd o | Kilic 3R Ipek
[15] 9 LiBr-AL,0,/ Uil JHIss & Tl
AR ol @ SYANT & A1 Ifaenyer g
gorTell &7 fageryor faar | 7 exaiavor <% #
IR & oy 991 59 &1 ST fHar S 2|

SFNEX dIug™E WR 0.1% AThUN bl Uhrd
T AT AT o |

Afed & JAUR W, Y8 <& ST qebdll
g b oeedl iR SoNfR sr@eyor mefiae
JUTTell, 39® UG H UR 3R IFAD Hodl
IR Folf fIwelmTr ® oM X W & o
eNgHAfRl T AT—AT  AMYH—BoRS
SIel @ior & forw f e fhar g1 oifd
AR IUYTH Silel Taa—HIfRaT iR LiBr-
H,O #| sqfey, a9 s LiBr-H,0
IR Uri—arMIf=T sraenyor yeiias gorell &

TG R A AT B |

2 3raonyer yefidel yormelr &1 Agifas
Arsol

2.1 s faRor

o= 1 LiBr-H,0 Sf@enyor yeiias yomei!
P AroAeg 3R o Rfyd oxar 21 sl
Wwe, o 2 gMI-smif=Rr srawnyer g
TOTTeHl bl ST 8 | I [ursH weia= Yomed!
H & gChl b WY H HUWR, HoAAR, [TWR
qred 3R qrdiRoT Blar 2 | Sraenyor yeiiad
TUIell H BUAR BT 3[eNYH, U7 R SRR
g1 uferenfod fear Sirar 21 9EEE e
TRTIOR BT SUANT Ried & ueefa &l 98aR
g9 & foru sraenyor wefids gomely # foar
Sl €1 LiBr-H,O faeiyor gefiqd gomedl
#, LiBr &1 SWINT @v¥s & w4 H iR H O
B fhone & wU # fbar Sar 81 SEfe,
I—3TAI=T STTeNeor Wiids WoTrell #, Tddr
P ST MYS & wY H AR AT Bl
MpoRe & w9 H fhar oar 21 9fe LiBr-
H,0 worrell # 9l &1 ST XfthoNe & w9
4 fobarr ST 8, $ufeTY YA B+ e
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& oI gaH sreug= fhar Siram 8 |

2= 1 LiBr-H,O Sf@eiyor wefic Joell Bl Aroireg R

o 2 STa—smif=ra Jraenyor yefid= UoTel &1 Ao Tdg TR

I3 3raeiyor wefia Uouimell &1 iR ®u I MfdeHRR & Masgdhal gkl g,
T S¥ReR & dre @ i € | g8 oy 1 # A€l faran war 81 LiBr-H,O sfaeiyor yeiias
qUTTell # fAeadRN @) mawIddr & 8| Safd, IF—3Mi=ar Xfhoree Rved # fdewrr
P ALIRAT Bl &, o foe 2 # e Tar 81 ui—sm™Ifar sraenyor bRy Rved
H fACHRR &1 Maeddhdr 8l &, Rifd Ried § A= qaedied drgad 3far 200°C | &H
BIAT & |
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2.2 oAt JHIBEIT

I8 &g LiBr-H,0 & Ar—1er uri—3MIFT &l SRR 5a Sisl & w0 § SN o)
1 TR 3raRiyor yefia Uomell &7 fedd URdd deal 2 | HoTell & fofw ger yof iy dted

IR fhar srar g | f=foRad a=adael R faar ke Ried & Jeid & @i & foru
AT B fbar Srar ® |

o HSAAR 3R ITIHRUGAT A b arelr BoRE AUY=—37U TTIHH UR [ BT o |
« IR R TG =Tl HHI: JAANYP 3R SRR Bl S9P FafSd IoH= R BISd o |
o UTSUl 3R RIeH gl § T4/ ST &I SULT BT ol © |

o JIINYH ATYAM HSIER ATYAM & FHH BIT © |

o MBSNE Yar—aAIaT Saeiyor Rhoer RiveH # MFCHRIR & AScec R Yg ary ¢ |

o FHEE UY <&l 100% @ |

TfeTdT 1 raenyor wefia Jonferai &7 TorT qHIHRoT

faery LiBr-H,0 sfaeisor STI—3THIf=raT Taeyor yefid=
PNIGERCNIRI NI

ST e Y i=0 Y =0

RIS S jAer 2mx=0 2mx=0

Fqgt = | Sl _

W q.=m, (h7 hs) qc:m9(h9_hlo)

24_Ido1 aTed § Froll b=, ho=h

qTEHNOT H Fofl .

g q, m9(h10—h9) qe:mll(hIZ_hﬂ)

e q, = myh, +mgh, —mh q, =myh, +mghg—mh,

T fadR dTed

4 St e hs = hs = hs

AR / 7 Rex | , _ _ _ . .

STt Hqe q, = nhy + 1 h, — v h q, = 1yhy + s h, — rivhy
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AT E1C TRTdoR ., LT . _L-T
Ef% ;l'q:ﬂ—q-gﬁw she ]-:‘ _712 she 7—:‘ _Tvz
HTET LERENN
¥ gt @E m,h, +m,h, = mshs +m,h, m,h, +m,h, = mh, +m,h,
iy q q
COP=—2— COP=—="—
q,+W, q,+W,
3Tferh afeT . 1_5 . 1_5
qe ]-; qe ]—ye
nexe = T 77€XE = T
g, x| 1-=-" | +W q, x| 1--" | +W,

A LiBr-H,0 SR STei—smifsar srqenyor gefiae yomel & forg i 1 8k 2 § SfeaRaq
we fdgell @ IgAR EES WHeITR (16) BT SYANT PR U YUl ORI HiSel GaR b
SITAT 2 | drferel 1, o 1 3R 2 ¥ IfediRad e Uised & AR (2R gHss—url 3iiR
ITI—3THIT STeNyor Jeiid Yomell <M1 & oIy SUANT fbu S arel Segd ddeld, ol
A, Rl 3R e qerar FHidvor fawrdl 2 |

3| gRumeA 3T ==t

acH g LiBr-H)0 SR STei—3MIf- Saeiyor Fefia wollell & U&ei- &1 ol |
Fefrd 8 | acHE eI 5°C & AR WR 35°C | 50°C &I AT H dHeAwR dladH R, 2°C
P IFARTA WR 4°C I 10°C & §IF ATIHRUT YA IR SFRex d9q= 0R fHar S g1 10°C
P AARTA W 110°C H 140°C &I AT H | AP qTIHAE Bl hSTR dTGHE & FHE AT
ST 8 | AR AH &1 RIS B q@d U HSTER ATUA ol BT g+ fhar e &, oHd
3TRTH SIRINT & AR TR ITIHR0T ATIHA T =3 {6 Sirar 2, |1 &1 fiset |ftw & forg
STRER dYAM &) FHTfad T &7 9= foham STrar € | HEEE e YaRadoR &l 99Taeierdr &l
0.7 HIET SITAT © | 519 3TGNYOT JOTell & Y+ IR ST-Rex dTgard & UTd BT 1eqg= fham ST
2, A1 IR A4reH o1 R & SR dsR AMIHM BT 50°C & wU # ReR @1 1l & 3fR
TR BT dgE & v arefidror arod= 10°C & w9 § ReR @1 Srdr € |
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—#—COP of aqua-ammonia—*— COP of LiBr-H20

—&—1jexe of aqua-ammonia—S—1exe of LiBr-H20
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o 3 R @) fAfdear IR 9 Rex dI9a= & 91 Ifd aTdl

s 3 Al IR SFReY & AUHE & g SR B bR R 59 wirel @ w4 H LiBr-H,0
IR UM & SUANT & AT el WRfiad YoTell @l Srfid gerar bl qeifdn B |
IE TG T 2 fF SR & doEE H gfg & wrer el gedr 21 I8 o <@ m © f$
TFET—3FHIAT JFERITOT TRATT Jomell @l qIev] S&dl Ugel 9¢ Wikl © 3iR R 8¢ o7l §, 3ikR
LiBr-H,O Sfaeiiyer Yeiicd Homell SFvex di9dM 4 gig @ WIf 8 SRl § | T & BoRiR
3R IIIHROT AUA & foT ST STFNeR &1 dTYA™ 9dl @ degasing ¥of 98 ST & S¥fely
g AT URATRYT HH B ST 8, I 3fda: Red & COP &I da1dl & | I8 1 <=l 11
2 fob, LiBr-H,0 3/qeisor Yo Joefl &7 COP SReX d1qd & W) el & forg sy wdi
SITORFET ATUGST TR STA—3MIAT JFARTTOT FRiIdT HOMell &l goi1 | 31¥d 2 | I8 1 <@ T
g % SRex & AU H gig & A1, 3 FH1 SATIRIST ASsi W U9 &7 1 HH 8l SRl © |

ot 4 WAeidl W qrefidxer aEE @ g9g 3R LiBr-H,O 3R STe—3ifs=r sfaeiyor
Tefia JoTell GFl & foly SvRex arom & [ifvEa e & faly 140°C iR HSTRIR A199+ &
A= e 50°C & oy a1ed QeI & UTa & SAT © | I8 ST & fob STsiiavor aroe
H gfg & A1y Rveq &1 COP 9l &, Sdfd Yasdoic Gl &4 81 Siiil © | areihRoT araHT
STERITYOT JRiI JTell & ¥ Ga1d Bl JIId BT © | qIEBRoT o 3 gl & 1el, 99G
HHAT UHTIAT 96 SR 8 Sl FHEN YRATROT &R BT HH BRdl & AR FR1ae AHr &I gerdl
2| T8 TR AR AINTEG R HA dre H HH BT SR 99T ¥ N Iod Aeidr gHad
FAT © |
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ot 5 WA TR HSTRR AUAM & 771d 3R LiBr-H,O SR STef—3rH1{+a1 Sfaeiyor geie=
JOTel &M & oY 140°C & STIRER AMUAM & MREd Jed 3R 10°C & aTdIehRoT dII|M &
f¥ed qea & oY Serar & 99Td &1 ST 2 | I8 SR &Rl © b dsTeR aroe 4 9fg &
1T 3R WYY 3R TaRAoie SIF1 GeTdT H BT ST © | he-R JTaH Taeyor Tefid= JorTed!
% Ied <919 BT YAIAT BRAT 2 | DSTHR ATUAM H gl & A1, ST DI BIS dlell A
WA I 9g I &, Tg 3fad: FTHM &Hal & oIy IINdHRo & ATy § A & S Yare
W ¥ g HAT 2| SR ATUAM H g & A, TR FT 9@ W g o1ar 2, s gk
TRERY BHGIR AT & S2d AiGdl Bl © | I8 SWNeR & AegH ¥ AR URHeRT HI
IEIAT 8 S 3idd: SRS Pl 3T @l S dTell T Bl G 1T & 3R 39 UBR Ig Iod HSIRR
TAIOEE TR HH R & 3R SIar 2
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ELiBr-H20 Maqua-ammonia

-

h (=
1 1
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1

Energy (kW)
e

| S
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1

=
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condenser  generator pump absorber solution heat
exchanger

Component

fors 6 LiBr-H,0 8k STei—3MIf+an sraeiyor yefier wolrell &1 qer

s 6 LiBr-H,O 3R STei—3MIfAa srqenyor sefia gomedl # faff= Soff @1 gorn fawmn
2| LiBr-H,0 Sr@enyor yeiies yorell & fov off 39 2109 kW 64 €, ST 140°C S¥Re
AIA R 3 FT JATIRFET AEsi & foy garar—armiferan srawiryor geiids Jometl &1 Jefr o
FH 2| I8 W <@ I GohdT © b S gonferdl & g Jmavdd U &1 wM 98d B T, offhd
LiBr-H,0 wvrell & feTq a8 arei—3mIfran qomell 1 e § 98 o4 ¢ |

4. forpd

A SFFF Y-S R LiBr-H,O &1 My fhoRe Srel & w4 § ST &XD
3RO TRIITA UOTMell & JAIcAd Sedd_ | Hafdd 7 | gafa ffRfeT iRpfler 50°C &
PSR SR I[AINTH ATIHAM, 10°C & ATHIBROT TTYAM, SR 0.7 & AHEE a9 ¥ e a1
yaTaeiierar € | el TR SReR, He- R 3R ITSidRol qrod & UHTd 3iR RiveH &1 qres)
SETTT BT LI AT ST & | I8 <@l 7 © fb <Ml gonferdl & foly Sevex a9 # gfg
@ A1 Wit gear 2| I8 ey Maren a1 7 5 F9 gara srgura # rawiyor wefia yomedt
JER MR & HRell ® | aRUmH g9id € fd LiBr-H,O WoTrell # %#er 110°C, 120°C, 130°C
3R 140°C & STRER ATYA WR YaaT—MI+rar RIeH @1 ol H 62.9%, 50.61%, 47.35% 3IR
47.02% 3TfS® TaRASISH GeTdl B | ho-NIR 3R ISRl R+ Tl ITad &l Hf¥ad A1 o
50°C &Ik 10°C €| I8 N <@l A1 € &b LiBr-H,0 S(@eivor yomell Wl 3R Yafoifed
QAT Sl B A H TSI Fell @1 ge # d8a” © | |ief & LiBr-H,O womedt #
Sl 3TYC DI AMATIHAT STA—IHIIT O &1 o1 § A 2 |
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oTaTaetT
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q T B R (kW)

SHE FHART EIC Taador
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T, gRaer BT araEE (°C)

x AT GTA 39T
(kg/kg of solution)
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