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Liquid desiccant evaporative cooling air conditioning
systems and certain key problems

By Cao Rongquan® , Zhang Xiaosong and Peng Donggen

Abstract Presents recent researches on liquid desiccant evaporative cooling air conditioning systems in
the aspects of system flow establishing, performance study and key configuration optimization. Discusses

several points to be focused on for further study.

Keywords liquid desiccant, evaporative cooling, air conditioning, energy conservation

% Southeast University, Nanjing, China
o
0 3l8

FEBMR S EREET, REENEELE
BAE BFF, 20 A2 70 AR, A BB #E 5 BRIRIA
FERE 10%,H4F 2 L2 27. 8%, MERAH
BRORHIFERE R R MR A =8, SRR AR E
IR A 25 R BEAE i 2 S B BEAE R 55% . TEAETE K
FESR R, a0 B LR BERE, BEEHA
GRAEE ST ABRER 30% L 1. BEEARE
TEKFEISR R L R IBT RE AR E R E,
DA R 8 Ay A 4 2= R 4 R 2 vl T O BB R
RIS, B REIR ) EBF B —

RIS YR AR SR e R TUR A I 5 —
BERAE. —FHE, R AR N ERNEER
RIHFEHRER L ERIRTH WIERRE, 48 A A113 %
PEFE R RIS, 1 R SHR T KRB H CO,, SO,
FHEESE MBI T RERN. 7B —H7EH, H%
ZEWARGE P AR CFC 41 TRE IR, B35
THERRIETPHRAR, “EEEEALNE
7.RE.

*» EFRARPEESRBIF E (%5 :50676018), BFR L
I SRBIT B (45 : 2008BAJ12B02)

TR MR RIS BRI = 75—
EVRRBEILIRZ B
1 BERAFEARHF TR

BREHLAKIER TR, EFET 5=RU4EL
PR, NEARINR RS B, AT RE LR
HYBRE,

R AR R, R AT R 2y - B4R
aces NGk -y aeg s NIck:liEs >y ang s DY e -4
BRERRH. EEERG PR LBH &
BORME R P RR IS 5 ST L RE )
DR AR AE TR X i B A . B R B
BRI EG A TRV B IEN SRS
8], (B RZEIM RS ENE MBI, WERET
R X, o0 B 2 i ) TRk AR IE = B BT S
B, HERRGAEARNR . ERPER B
RAFLZFHEX, IRELET THEREKE
S ARSI S E S, BRI E R A TRER

o' BER,B,1984 F 4 A4 FERMLERA
A 210096 AEIRZERBIRSHIERERE
(0) 13951974528
E-mail;: rachpe@seu. edu. cn
YHs B #:2009-03—-19
15 B3 :2009-08-06

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

c 14 RERE]

Bz i HV&AC 2009 4E55 39 545 9 11

[, A > B AR A PV KR T
BEEV R Wb BR-ARERS
=R ARG R SRS YRR EEEER
BHEREE N Z BIRFESRER. MHiLZ
T, RARBREN, G BRI B3
BREW BRRREREHNEFRA, RAE KK
REFAYHE™ . Hob, IR BR IR AR RS MR IE R R
BEARSERENEARKE SR BRI HES
RV NN TR 0 X R0 T AR . SR BUGE 2 B9
REEERT R, ZHESRATERR. REFET
B1T, BRI TR = R R E 5 A T
PR FRAE Toll BR 38 i 2 3R BEAT IR WP A
HE&#Z RS B—M VR INRO=HT
j:[lZ—lS:I .

2 BREBRERRSHARGREHEE

WBRBRB AR ARG BRI F HERR
FEWRBAF A BE 2 EN R AT HES , T
RV AN A G882 Bk L BB BRI S5 T =
SFEFREEUS B ARMHRNAE. H
Bl » PRI BB 5 B A IR IR SV R A
BEED ) BRI/ A A Y S BR F  R R R/
FAEGPERMBERIT RS FhmE. MEExE
MR B S BT BB REE KEE X BB IRIE
BRRWNZHNRERBEST THER.

e 1955 4F, Lof B Y& th K FH BB 7 B PR IR
ERECHZWARGE, XTI HAT T ELBHE.
HARGERA=ZHE OV REN, TR [ET
R BTN BRI 5 B0 8 TR ey K P BB IR B9
=REAE.

1987 4, Patnaik 2 H—MEBBRIB AR R A
FEAGN, HIFRENE 1 iR, BERET, 7
B SRR TR 76 8 I P S, R
Eﬁﬁﬁﬁﬁﬁ%ﬂfﬁnﬂ%iﬁo —MAE[RE

DEC

______

HE

W
DEC E#EZERWHAE HE #ME HS #R
RE VAP A4:3% DE VEWIMRIRAR CT Wiy

B BEREEZSNRGEREERD

——— Ko =——- lat

BEAEREER, HEREHRBRE; F—H25
SLHBERRRHNHERB A BRERER, Z L
FPE AT RBEE. BEZEHEREER
5ER8EHRBRERVE , RS K3
PR, IERRIEEE . BN, BARKA Hibs
&, BZREMHAET A 3. 5~10. 4 kW,
B 2 f& Jain F 2000 442 H B9 — 3K 5] XU W B
BREGHEEZKAZG™ . EIFHNSES F N
HXGRA TG & BB a4 T4, h SR80 40,
— WA EERARRBHFINMBLHNEEAZTHE
B, 55 —ER AT | AV 23, 2R RV HIF=E Y 7K
FRGHRREE H O ER. REFHRAEHRR
RIS R RS, A R RIRE B S RIRE
FIRE BRI G R EIT R A RN E A RRIB 22
Ritunesh Kumar %8 A8 H Z RGN A B A7 T
D BRSSO B WA TR, 0 T Bk
#:2) MAEHNERERHEEZIN THNEER
B3 7E 5 BRI S . 7Rt A B, X R GBI BE
17T B0k, B FZCGNE 3 iR SR NERIRE
HREHRG HRBRED RS T 67%H 116%.

Ui 2 TR 3 SRR 4 HIRIE 5 R AR
6,6 HIE 7 EAOKBAE 88 ARNHE 9 FWHEN 104

11 AR AR 3

Wl M

B2 SZEWRBERSHRE

7K - !

1 FRies 2 FEAy 3 /S HGE 4 IEGIG 5 W/
6,6 a7 SAKEAEE 8,8 RAME 9 AR 10 A HIHE
1L ERAGRARA A 12 W/ 2

B3 NEFEBRBERSHRGED]

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

Bz HV&AC 2009 4E55 39 545 9 1

mARHE - 15 -

RN ER ER BHEFNERHRIFT
Wes X, B2 B I AR IR A i Pl %
HERR 2= N RI B 2 4 X 48 = PR ETF I8 1 ) e 3
R, FEXMIREAG T RABBRERZG A
ZRARL, BN HE AERAFERERNE
ST, 4 R AMASE AHTEE B K B BB YA W B 1
BREWERHBE = HRR, TEHBRESR K
RS ER  F Ay BRI &% IR T R R
ERV G A BB NE KEFH
B, BEHARGEREZ BHNES 80 HE
BAZEHATHBREAERAS, 75— AL
IR AT 7 B R YRS 7K % A 25 1 B 1B B T
FRERENRSEE, BRI AERE
RBIRAM . IR H DR RERRA =S
BEEREIS B , SRR RS ES TS BRIB S 2
OEF NG, HEZEINE. N ERRBEBIRE R
T2 BE 7 » B A FH A FH BB 45 IR #4 IR (60~80 “CH 5L
B

#HIK
1 9 1

HE
4

2| smmm 6

0

[ -

AEIK

ST

16
S S HA
18

1 KMfBERS 2 HRUEEAS S HRABRMSHRERMEEM 4
F 5 kBB 6 NRERER TRBRMEEN 8F 9= K
TS 10 B-ESHRAG 1 LRNESE L2 BEHAE BER
BE 14 EERRNHSE 15~19 W

B4 BB EmiE—HAes R ARG R EEP

RARGZENHRNEAE EREREIES RS
TBRIE IR IR A0 XL IR 2R 18 2B S
—RFAREH , LB T HE A2k mik; BRI
FEE VR YR ph Y A0 7 A Y BIK B R BT K
HEATRA, FINE TG F5I A RS, (25 T RIE
AARRAYHEAT s REUE MR IR 2R 2D B T7 AT A 7™
13~18 CHy RIS K, AT RS s R R
R SBEHENAS A HAR TN, R EILES
P B 4588 R, [ i o) SE BRI B ST 45
3 REMREMTR

BORMTRY BRRRRRRNZHARR
ATER MR ERFEME . R, RERTRAT
FHEAH T RGN & P RE, T8 B BRI 2 A

BHEFEARGEARHIRE G T HHA R HER
UL R A S HOT R A RE I HTTRF S

1995 4E, Hellmann 28 A % 5.8} Niebergall %
HMBRIB- R B H-F A E R4 (DER) 4
T T AR, 5 TR S RESBIT IHM R
GHRERE IR ENE N, ERIT T T HEER
Bk 0. 43 HIB B3k 21, 58 kW1 AExt TR
B HRH, ZRERFEEZ LY NEaErELE
FHEA —E T

Gandhidasan £ XHEWNE 2 DR HEFE
ZER A X, 48 K BH RB 3K 3 i FF =8 MUK &
G5, BREGEEEHBRRESMARINE A
o R YRI5 B V2 W R K B BB E 4T PR A » 12 SR
EE A T HIWR BRI, I THEERS
B K FRAR ST & 2K R R Wk BB 3 R et R
HI A .

Alizadeh Xz T8I I 77 BT BE#Y K FH B
BRBRBE R R RERT TR . ER%L
KEHBBVE N TS WA IR, B AR R R VR 2 5
RS HE SN RELS. ERENGRE
sREE, 2 HEBRERRHEASHERER, EHE
RTE BRI 2% kRl 2R R Ve 20, IR UK R T S PR A 5
SR REHEBERRBAFRHRE S5 O WS
W, RGN E 20 kW, ) R4 0. 82, {UH#FE
3.5 kW HBB. LEMNELEREZN, RET X 120
m’ PR R BT IR B A S

Katejanekarn %8 A 42 t F¥& 2138 % 203% XUFn
BRI KA B RS ARS, HAERE
EMREEM THRREHT T LBAR . &%
a4, &0BREENESR, R HIBRAME K
HATRIBRAHGE, BEREATHEENR ., LRER
=W, RARBRKEXIRERMNK 1.2 C.ER 2R
% 4. 2 g/kg, 7R i HL X K FHRR T $24 R BB B3k 2
HKRREWFEEBTT. A A THEHARE
Ky RGBS 0 NF Bk, EFAF
A= .

Davies F 2005 4R A B BRI R B AT &
SERH RS G 5 B . EARGKEH RS
ABRBEATRIE TR, R LT E—-RRR I
TR FEIRJE 2 AR, HEXA R R E R AT E
ZRRGHIETER K, BT RIS E 4
HIBES I, FAERMGE T AR TR, FF K FHAREE

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

Bz i HV&AC 2009 4E55 39 545 9 11

KPR

— i

< 16+ RARE
V g

HE
R AAA
£
W&>:> )

B 5 XFHEEAHERERZSNHER

S R 2 4t i i I 9]
TPEA, [F 8 BT AR A Ml R 488, B 58
BIPBERNRG ERERERBHRGHITI
8, MR R E 0 %R GRSk
MBERAGEREMNR 15 C, REEHEERELRL
HARGMS C, AMAIL KBS EHESTT 4
B, ERFNEBETHEAERNAERKAEN 3R E
KZE 6N MBI AERNEN 7~ HE
LA,

Al-Sulaiman & A2 H THERERH . — K
) EE 2R RS A B R B VS MR B AR 1 — R L LR
&Y, FIH MFI BT TS m m A, B4
HRF=ANBARKHTHARRL A IR K
WK F 038 B TR U4 B b1 4 oK B XA 3
X, XTREHLT T RERIT, G5 R KW, XHLIEFE
B L BT LU IR AUK R FER B B 2, R 4%
HTHRERYGE L 2,

ERBREIE R, BRBRBR RS S
RGA— PRI HA 17, ARV E R L
HYriE. SR B AT IT IR 3 B2 B8 A M S AL I
HigH B b, LR R ES, TERGHERE
REAMFTEILFR IIMRIE .

4 REXBELAIMRK

BB RBRERRSHEERE T, RIBHEE
RN BN AN R4, AR EEXRI AR
GRT AR R IRITTE SRR RS .
X 2R G5 SRR A Y B R AR SR R R R
Z—, FEEFENARE. L RRIBA K HAEA R
A%,

4.1 HERE

SHAKZHEE XA, B R R EE RS
ST R B RS R AW IR B T, ]
REKFES D EHEK, R T BRI R AT,
Khan 4 A\$2 tH—FPRE RS B R B T SREER R
BEBITHA AR BRI &, SHINE 6 i,

WRIEW
-
Lﬁ*ﬁ'ﬁ}
LR
H i é@

b IR
E6 REAMAPAMEEERERSHS]

¢ FEHIEREE

FRFFEE S T BRI | BB SRR, B
BRI 41 R R A= [ 5 BRI M= SR
B BN E R TTEI R R R AR KE
M), TR 338 3k ) PR P AR A BT M BB B 2
2. SRR AT, 15 W R T R A R
Towk R 2 R BRI IR AT 55, R BB e R &
HIZEE. B, KA LCl KB R NERIBH I, 2
SEMTIEHEOREE 32 'C 8 E 22 g/ke MBS
BEBREZE 23 C. 5B E 9 g/ke, RARTFHIBRIES
R

Pietruschka ZE AZE B =R 32 C 3R E
40% B EIMEITSHCT , X 4 FpEI RAAE B R A
BT T B T T ERBIEDY ., SR%K
B, RIS T R 7 iR NA RS 5HE
ARV AW HXEE R B ik R G TR % X
AZE 18.8 C, BRI R E R R RIS ik
HMBRB IR ICREE. BT LREIEMNE
SRR, WU VR XA RV A e R IE
AT T U04L 38 H B IB A R I E A R A
OUXT BRI B R G LS BB R .

7J<, K
PR e > E1A,
32T, AIRHRIEA0% /:,(( Q HE26°C, HXHRAES5%

HIf IR, —
¢ H

LI A
BRI S

v
Wk
B 7 #RSDAAS TR R EEEC

REREHE SERLREWET —FE
AR A #e 438 (PFHED , FAR 4 BN ¥ / 1 #%

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

Bz HV&AC 2009 4E55 39 545 9 1

RIBRB A DT, HEWmE 8 fiam. HKEHE
e RV A K I, R BT R AE R BRI A% 5 2
FERPOK ARG K, 7T ARVE I 3B AR 485 T
LK B A R M, R B T LI LA R B R
2/ FAEAS.

; o
RO . >
e
B
Pttt sy = (=
a PR R ER T E i ]
o
! 298 | E -
i C [
o C i
4 ] HE s
T o - ' X x
= P
t 3ok R B
Kk p
b SRR et 28 SR B Ho
¢ PRRAD T A/ P
BB EAEREMREE

B8 THMAAS/HANREFERENTEED

U E=FETE , BB RS AT A R R O
BT EBBRS . LRGEREW, AREET
BRI A% 2E O 78 IR B B IR BRI BOR B i . 1
I T NG /AR TRT, RERBREERA
MR LR g, W& 9 WAL AT
AZENS  BER S WA D BRI TR, Brigas 2t O
FREZA/N; ST IUALL, e TOR, BRI
It O REERARE , RESRETBE .

4.0 -

%3.5- -

~ -

~ % 7

Hd 3

i 301 A

:

o25}

2

%‘:‘Z.O-

1.5 s ' L L s s
20 22 24 26 28 30 32

WA DR/ C

= A% -1 e A -2 v difh-1 A -2

B9 M&/ iRt e
4.2 ZHRE

FRE )R BRI ERLT T AT BT,
R 4G BRI B T SR, 78 2% 2 R X8 45 18] SR BBUAA
o7 F) ¥ BPHEHE (AN 1B 10 JroR) » SR 3R 22 A2 TR
P22 KRB/ s AT/ T BRI A o A BT 5
Bk, N THRIESBEMER, FHRESNRE
BARK; iy T 380 R R B B RIR e J1, & S BR
W 4r Z MR B BERER/D. BHE, 2RRE

=

B

P | W
B 10 4% 3R R E e

HETHRBERNRE S ERR 10%EL, B
TR JE AR T W B B e A /N T BHAE IR
#E.
4.3 FHECKFHABE W EA

IR A FH R A V8 VR 61T F AR R VS TR R 1 4
BRI EZ —, AD#EE N BAXR . RIE R
W R FER/ FAERSET THE SR
BTl RM7AEEEHEK, EAERREXE
BAREERETBREESTEEEARN
. TR AR H— R HTEUR FHRBE I/ A
WAL A 11 Bim. HRRGEE VAW e s
Rl —HMMRIR BB % B S BCHES S, X E
AEEARE KRBTSR, B F RHEEER/
FARPEBEAENHET. RO TRIE N E
B REEEEAEREE EREEAERR
EE=MMRABBEERZMEES, SEaER/
AL, e R RIER IR E 1K 90% , 3
INEREREE 50%.,

EEEREW

WA

BRI A

FEATAL A

B 11 KAgEESEAEER/BEREERP

Rl B rHBlBrERBENAERERES
ESC FETAL3EIE Wi & 3 2 T 18 3, ESC 1
XFpE RS A B R AR AR B WESR
BEAAFRMEREAND., M, YHAHEE
BEERKEHEBHREN 6%, BHRHOEE
3K S B 0. 4 FHRIE 0. 49, HATEWA A R & 53
$C0. DI E 90%, XA T RS ML HEH
AEFRENE OWRBBEE IWVERAEARER XIE
BE, NI R KRR B RRERRRNEHRA

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

» 18+ WARE]

Bz i HV&AC 2009 4E55 39 545 9 11

= 0.50

1
=3
3

%
&
1

o

3

g 2
1
1=
IS

g
PR R B o

1
o
IS

8

BRE R £/ (T /m®)

PR I I I NI I R
4 8 12 16 20 24 8 32 3
TR E 7 /%

—— &r —0— {on

B 12 ARERTE.HOREERLEREE S LT AR

HOPERE .
5 XBEEMRREAR

VW PR IR AR R BN S TR HERR RIB K T RE A
TSR IR TR A 2 B 2 JRASE K rP A HH O » SR
TR B 7 45 8 » SR A K FH BB 4 A o2 $ IR 3K
3y, A R 2 MR, BA TR IR 4
FREFLE BAT BN R RTR .

B Al A R BR IR AR 18 NS I R ZE BRI
BIPRIEZB ST B BR RERE R
RERI BT RE A WIT 8 , (B R ATNAR S B M ) R4
B ESTT R U RERE G B SRR
T i B4 = 2 ) R

D EREREHSURT, R ER BRI Y
I, BRRRAR RS ISR R G R AR E X
AGG At RRE BN ;

2) BRI NI RGN LR BT
B, B RIE 5 2R B R B 1R AR 5
B

3) WHWBRIBAERYE M ARG i i i 4
WRFAE, R T AR LS (B2 B RTHERE AR
BEGSHARE, B A BT ER AR HGE
SR, BUE RGP B HAE M 5

4> 22V b5 [ RO RIR A T REE = SR 0 B 1)
FEAPROUA W 2 A2 4L , B AT R G PR STt 07
BTSRRI

5 Pl S T BT EMAR, LHER &
Gop i NG ST LI i W Sy IEi i A
FEI KRB > 75 4/ T MR U B G o LA sl SR R A1
FE MR FF AR T2 R

B, B R R ARG RRIRA R 0 K IE
BRI RS WA P B, BB & R,

E
=3
3

REFEERWRERE, KR RGBITEY, #

RAFFALS T2 R AR SRR B R RS

HEPRRGER BN EE .

B

(1] E¥ ERAR.TR.EFRENESEEEEH
AR R AEARL]. BNMERE X2, 2003, 22
4):1-3

[2] BRE ERK. RERRRHERG N ATRSH
RIT]. ¥ 52 94,2005,5(2): 1-5

[3] ##M. ERNRRRHEEERRARDIL &
A, 2007,37(2) ; 24— 30

[1] %HE BRTRHNBRRHFARRENANERS
EZEBKEID]. B HREgKE,2006

(5] BOE, 8 M, XH,.%. BRBAFARERBE XK
BRI, %2185 P, 2004, 25(3)
26—28

[6] fEA4KR. ZHEEBAUD AW ERRERBHEITS
BHBFRID]. K¥ . #iEkE,2001

[7] BRER. MEERESRHSHTITHENBHER
FHSEREIE[T]. e, 1992(2) . 22-26

[8] FIZEE, KMk REZRRHFJOBOHTIE T E
[J]. BSEZS,2000,30(1):39-42

[9] Stoitchkov N J, Dimitrov G I. Effectiveness of cross-
flow plate heat exchanger for indirect evaporative
cooling [J]. International Journal of Refrigeration,
1998, 21(6): 463—-471

[10] KA, BER. ARARHEEEHL REEF S
#rJ]. @274, 2008,38(4) ; 100103

[11] Costelloe B,

characteristics of low approach indirect evaporative

Finn D. Thermal effectiveness

cooling systems in buildings [J]. Energy and
Buildings, 2007, 39(12); 1235—1243

[12] X, 47, R EMr ERE ARG M. LR
A E AR Tl H A, 2006

[13] Lsf G O G. Cooling with solar energy[ C] // Proc of
the World Symposium on Applied Sdar Energy,1995.;
171-189

[14] Patnaik S, Lenz T G, Lof G O G. Experi-mental
studies with a solar open cycle liquid desiccant system
[C1//Proceeding of the ISES Sdar World Congress,
Hamburg, Germany, 1987:1013—-1018

[15] Wang R Z, Oliveira R G. Adsorption refrigeration—
an efficient way to make good use of waste heat and
solar energy [J]. Progress in Energy and Combustion
Science, 2006, 32(4). 424—458

[16] Ahmed S Y, Gandhidasan P, Al-Farayedhi A A.
Thermodynamic analysis of liquid desiccants [J].
Solar Energy, 1998, 62(1); 11-18

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

Bz HV&AC 2009 4E55 39 545 9 1

mARHE - 19 -

[17] Patll K R, Tripathi A D, Pathak G. Thermodynamic
properties of aqueous electrolyte solutions 1 vapor
pressure of aqueous solutions of LiCl, LiBr and Lil
[J]. Journal of Chemical Engineering, 1990, 35(2):
166—168

[18] Conde M R. Properties of aqueous solutions of
lithium and caleium chlorides; formulations for use in
air conditioning equipment design [J7]. International
Journal of Thermal Sciences, 2004, 43(4) . 367—382

[19] Oberg V, Goswami D Y. Experimental study of the
heat and mass transfer in a packed bed liquid
desiccant air dehumidifier [J]. Journal of Solar
Energy Engineering, 1998, 120(4); 289—297

[20] Fumo N, Goswami DY. Study of an aqueous lithium
chloride desiccant system: air dehumidification and
desiccant regeneration [J]. Solar Energy, 2002, 72
(4); 351-361

[21] Liu X H, Zhang Y, Qu K Y, et al. Experimental
study on mass transfer performance of cross flow
dehumidifier using liquid desiccant [J]. Energy
Conversion & Management, 2006, 47 (15/16);
2682—2692

[22] Yin Yonggao, Zhang Xiaosong. A new method for
determining coupled heat and mass transfer
coefficients between air and liquid desiccant [J].
International Journal of Heat and Mass Transfer,
2008, 51(13/14); 3287—3297

[23] Saman W Y, Alizadeh S. Modeling and performance
analysis of a cross-flow type plate heat exchanger for
dehumidification/cooling [J]. Solar Energy, 2001,
70(4); 361-372

[24] Abdul-Wahab S A, Zurigat Y H, Abu-Arabi M K,
Predictions of moisture removal rate and
dehumidification effectiveness for structured liquid
desiccant air dehumidifier [J]. Energy, 2004, 29
(L 19-34

[25] Gandhidasan P. Quick performance prediction of
liquid desiccant regeneration in a packed bed [J].
Solar Energy, 2005, 79(1); 47—55

[26] Jain S, Dhar P L, Kaushik S C, Optimal design of
liquid desiccant cooling systems [G] / ASHRAE
Trans, 2000,106 (1).79—86

[27] Kumar R, Dhar P L, Jain S, et al. Multi absorber
stand alone liquid desiccant air-conditioning systems
for higher performance [J]. Solar Energy, 2009, 83
(5); 761-772

[28] F/EY, AW, BB, KBS MR M HA
BrRHERL)]. REREER. BRPEEAR, 2008, 38
(6):1126—-1132

[29] Hellmann H M, Grossman G. Simulation and
analysis of an open-cycle dehumidifier-evaporator-
regenerator (DER) absorption chiller for low-grade
heat utilization [ J ]. International Journal of
Refrigeration, 1995,18(3):177—189

[30] Gandhidasan P. Performance analysis of an open-
cycle liquid desiccant cooling system using solar-
energy for regeneration [J]. International Journal of
Refrigeration, 1994, 17(7); 475—480

[31] Alizadeh S. Performance of a solar liquid desiccant air
conditioner—an  experimental and  theoretical
approach [J]. Solar Energy, 2008, 82(6); 563—572

[32] Katejanekarn T, Chirarattananon S, Kumar S. An
experimental study of a solarregenerated liquid
desiccant ventilation pre-conditioning system [J.
Solar Energy, 2009, 83(6): 920—933

[33] Davies P A. A solar cooling system for greenhouse
food production in hot climates [J]. Solar Energy,
2005, 79(6): 661-668

[34] Al-Sulaiman F A, Gandhidasan P, Zubair S M.
Liquid desiccant based two-stage evaporative cooling
system using reverse osmosis (RO) process for
regeneration [ J]. Applied Thermal Engineering,
2007, 27(14/15); 2449—2454

[35] Khan A Y, Martinez L. Modelling and parametric
analysis of heat and mass transfer performance of a
hybrid liquid desiccant absorber [J .
Conversion & Management, 1998, 39(10); 1095—
1112

[36] Pietruschka D, Eicker U, Huber M, et al

Experimental performance analysis and modelling of

Energy

liquid desiccant cooling systems for air conditioning in
residential buildings [J]. International Journal of
Refrigeration, 2006, 29(1); 110—124

[37] Yin Yonggao, Zhang Xiaosong, Wang Geng, et al.
Experimental study on a new internally cooled/heated
dehumidifier/regenerator of liquid desiccant systems
[J]. International Journal of Refrigeration, 2008, 31
(5): 857—866

[38] Z=5R , TT4Z, BREFE . 55, WK IS 1 R i~ b
RS BE=,2003,33(6):26—-29

[39] Yang R, Wang P L. Experimental study of a forced
convection solar collector/regenerator for open cycle
absorption cooling [J]. Journal of Solar Energy
Engineering, 1994, 116(4); 194—199

[40] Alizadeh S, Saman W Y. An experimental study of a
forced flow solar collector/regenerator using liquid
desiccant [J]. Solar Energy, 2002, 73(5): 345—362

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

	b09sum.pdf
	b9-2
	b9-1


