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Numerical study of the importance of inter particle mass
transfer resistance in the modeling of porous bed of
adsorption chillers
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Abstract- In order to investigate the effect of various parameters on the adsorption chiller performance, the adsorbent
bed should be modeled with appropriate governing equations and assumptions. One of the assumptions, which greatly

influenced the modeling complexity and computation cost is the uniform pressure approach for the bed. For some of

modeling conditions the pressure of the bed should be calculated and the inter particle resistance cannot be neglected. In
this study with comparing the governing equations of uniform pressure and non-uniform pressure approach, a
dimensionless number is introduced and a limiting value is determined with the help of numerical results. This
parameter can be employed to decide about the appropriate bed pressure assumption prior to start the modeling process.
Keywords: Uniform Pressure Approach, Adsorption Chiller, Modeling, Porous Media
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1. Absorption
2. Adsorption


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

(V] lsle JIailes S (o 3ludowe slailgin] latses 4o gomgs
Clbes LU glalgin) Glaize o coless Jlas 5,8 L
S8bee 1) Gl ae slos 5 38 Ayl (65, 23> @
Sligal g 55T (0)S edighodar 5 Qi cax b L
izl eslinal (A il Ken 5 s laly) il S oy
won by sdygs 65 5l sl sl Shigel-5nsT S
5 oads oolatwl slalginl Glae | @lie ol o .&los S
malr oyl JUH g ead (858 i o cSlesy i
Sl 0 a8 e elads oy Jlal G s ol

Wb @i (28 p egdle wadplnl Sl (S
Ly alew sas EESURGEE I SR Ut R PRy FEPVIPRIE L ¢
5 ed 2 b1y (xba iz L DY 3 )5e 5 STil
Sz am ggn slayell Sl eslinal b eSlesy les
Silos,S gladan IS log aige lade 0] Casons
sSles 1y o o aloll 56 DY) il Ken 5 55,
‘_A...Ia.\..wo LSL‘buJ 6‘)0 6_'{)|).'> JA...A L (s’x_la...u i )l.._'>
alold 158l L COP lais a5 wilosls ylis g aslos S oy
Sk wsdllas cpl o b oo Gl oS Jlaie bapyd
sl 0l (5,8 ES eSS o jo Leo g ,Lid

P8 ol O] ety gl «lallas RN
5o dles,S o jlid mjei dewle sl 1) poiege alolae
5 00 duwle Llz oole yiwg o Lad polie ldlas oyl
5JUT Ded oo 48,5 Jaiiy (g5 5l ol yo slrals ale>
58,8 Sl s elul g aS edsie axb SO e Jlasl ol s
)L».a ub}‘ Gblf 9 Sl )Jom ML 6‘0)0 097 wsl.ﬂ.a
Jdo Ll o)l Jil 5 paicege « SKawgn Yol ol
4 g Gildae SO o [\f]u;;‘.sl)l&m 5 LS gt .aigds
d‘;’a‘ ol ool gy u.aJ}J) il ubo SIS Sy
Siladde |; (b iz Sl o 8 e 3l Uy
3 s 5o Llad ager aile (gl caddlas cpl jo aSles S
LVol mlSes § Wl ool oa oolatl cw)ls ogil8
09 8 ag) Gl bl Ll &l,d (goue addllas l oola!
Slr g Wlodls I3 (cw)n S)90 (angd Sjge ) o
ilos )5 sslazwl 8 adayly 51 s S5 jLid &y 568 awls
o sl calite syl Ol adlas opl o
Sl el Qi Jlade 5 lid (Sl g (e Kks

A

S lapl a8 (b Ciz slajlr j0 Cand it

b 5 ol W3l sole iy wiS e ploie bayl> L
Ci slayka (50 e 3 (0L b Ceend Gl o
Gl iz Slalllas s a5 slas b 5l (S ol oxbas
s (558 dglie w8 S LAy 3l osle i siludae
Ceoglin 5l a8 sl g (s opl g el iy jo S leSS
ool by ol o0 1305 10 ey 15 (slo,d sy pym JLa]
3N 352wy 53 JLE8 @e8 e 4 55k (28 ol
o 3l JUEl aloles s olrale aber 1 s 5
oals ol - U clsle poe cudy ol 4 oS
Jad coyw )l eolael b NV Kes 5 e b oo
 oled ot b sladlg) (59, 3> oole jiws wcSleis,
odle lin pl yo Klos,S gildon ldlgiwl Slaize o
ley & Card S 5 55 i 5 Les @l st aslllas
ez oSles oy g Gloyw Cudib S ooy 36
L Y] sl en g Soly ol 43,5 15 ) 3590 3
Gl ey i @ b oSl c¥olae >l eslinul
laise 1 ssil> slod lls ag) BIbI 5l &3
s 5 anglie 1) @)l (bl Al ) 50 slalgn
2 S5 gy g eadope Of slos b aallle cpl o
P9y 90 Slp et 38bee cups g pilepe Sod)b
el ol pwyp ool S g Ol SbL el
002 Y (slp oz S ooy S V] 0l e 5 STiLe
b ol U5k s0ss oo T @llugs 2alS 5 Sha oleadl,
Sl [F] e g bale ilos S slpiigy w3ls e g0
5955 S3bdte sy S5 JLiE 25 L, x ir
RD 3l g5 90 sl |y 0,5 ol sles 5 S ol il
solitl b [A] sl e 5 Jis, -ilos,S oy SWS-1L
ST b ol slailyial olatse s goae aslllas S,
Sl S Ol sles 56 g Wles gl cavoas las aoys Y-
wlbre > 0Sles 1) sdgdom ol 5 caS S
3g edd 0,8 ClgSs s Jlid dlae cpl yo les,S
Jew 5 B Ay lp et Cur o pled Sl
Lol 00l (258 Gy (e sl 5 0l Slid,e )
Sl Ol Uil wils osbe iy [F] il San 5
Sygo & Sy Lad cui sl U 1) Job slaid

WY Sisusl & 8olaids V¥ 853 (9 g S8 (wiian


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

IR PO I NPTV R SV
S ) Bl jlad (p)8 Jliel Gl ot e
S8 C)] alwg 4 a5 Sl oauid &) u.xla.w > el
I olsee bl &S 285 pedi Glyn siladas g5yh
Sl 85 i sleyd (g o JUi gl
» ‘SH_».A U”"‘?) 9o g;))" :Lu).a ),JLJ )I oolazwl L oo
O Febl o ey o e jlid 5 cS eSS LAS 53
d.w.:LO.o 6L....4),a L)T LS‘)" 6&9 )le &3 0l ‘_éj.uo A.u
59 el ool @)l e 50 58 Ll pl jo goue il
alee JB ildas plosl 5l 3 Lo e plos alall, ()
555 3 Ol b os5 455,50 Glos Dy e JUs
ax Uy Glaslee a9 0,5 oolatul g jo oo less jLisd

ol mals gol;
b oYolw -V

JoSis alaize wiz b Gl Ygons (v Qi b jls
Jsl 6l syle )13 T U3l Gl ool s a5 sl oals
S DS 4 S SE a9 Sl as Ol
Wl oe (Gl Sl 098 o0 odlitul (5l Jlow 1y
3Ll ol S e dlgtal 90 (no b aio 93 o
0 ile sole yias 5 aiS e yoee dlg) U51s 5l Yeane L
S Sl JEE £ Gl sl oo 5 ) b
S Jlw (o )90 dwiin ;5 300 1B (1 e Sl
Slaos SIS 53y 3l Sl sl Ay s
laid 518 addllas 590 lelatns 5 (55l

dob ()l Jlw Jeols > 059> S TS 0
S o e sl bl sobe s 5 L sl
ooly ylid e oo APy, udains lacd o Ll Sl
Slasi Hlas 3)50 Gialeyw Cudilb 4y azgl bl ol
D58 oo )8 bakhaze 2o b Jaws ol 5 sasin

@ bgrye SYolae (lgios Gl Sl ildae
a1y ol J 5 ptiage s Koy Jobd Jlm
o lS 51 5 imes 55 S e (530 Ll
c¥olas il g ol azasl Wy U5 ol e
Sildae slp B SVolae Jo sl > 58 (Vo8

VWA Siawl & 8)laids VY 853 (9 yoe S (i

> O el ol ool i ey 4 Cand
D] ey ! b oles oley 4 cu ;
halo e Syl 50 Sloe cups p Syl L3k e 236
u.:‘ o ..\J‘oo; e alise ).o.a‘)l) = ‘_g‘)g |) P yaw
St L e b sl gl adal; ) adlas
gy odle @l VWYl Kan 5 (558 el oo solitul
Sogo d lalgnl Glaize jo 1) 8 e Ay (g9,
g Lo dlie ol o .ailes,S (g5ludas glads slacel jo oSy
@ ol ogb g ead B3 CSIES e i s i
DAL 255 5 59 ol oy ooliiul pgiioge alsles olgie
S )0 CgS6 e Jlid s Les (B8 L) samgs siludae
o OpB Sl esliiul 5 (58 e Wyl (55, Sy D,
dslo b ol o saman Joao o VALKl ailosls ploul
Lol dod SO Glbl il wlpd glp 1) jled a8
5o el 00,5 adlllas glailginl Glaize o Job slacyd
oolawl yiw ;o jlid dcwlxe gl ow)lo alal, 5l alie oyl
Lo i Sl [Yelosliols 5 anejls ol o
@lie ooy g oSl SYolre J= L) gsil> slayud
Ol g (Gamgd Dieo a4 slalgiul Slaite oKiws o
09 7 JUK! Cuglia (opizman lod S (s5ludie (559700
S )3 JLa e g od i8S Sl s (lojd (39,0 9 sloyd
TP A cwl e e Lo ool Jls )8
Ivwarvlost o 35,08 4 i 5l b s 4 &)l Jlis!
oo 53 (S asie Jelos ol [NV 30500 5 S5
S olse skl ax 50 wes so lid aS Wles S &Il LS
90 ml 31 S 08 eolatul gy Sy lid 548
Wb Gl 565 o, Janl Coglin yulwl 5 aS 1, pgs b i
G993 Sy yokiie pl 408 (o) p e Ll 6l
b op come g ol Ak 4 45 edd (Bime am
A el dde oS AT LSS o) Soe 1) eSS
plowl 51 3 o ks 0gzg culdl] alal, o a5 ol all
plsl 5l S wlgiced nlply 5 cend polee (iludo
ey JEsl Cuwglie 5l ol oo LT a5 aiS ums gjladoe

s JB jlad mjer b b oS Sl o gloyd e p

Yy


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 0lgS (590 (G

e Gloyd o ey JU! Cuoglio Caod! )l juo goue axllao

S adal, 5l solaial b ocoles 5o g Wl oo Cowoay alaize
D9l oo dule Sloj a5 o y0 aladoe (lid ke (elS
imleyw g Himle,S ol Jlad ol jo albase lid jlade

DSl oo 9l nll g Hemilass Lad ply CoS pa

Shbtas slogd b )l Jows g J= o3> )k ¥ JSB

D3> oole s (giladon glp i o lil 4 ek Lo
a5 0,5 Shicdre loyd ep ey JUEHI Cuglie Il s
DOl ged i jd LAS &gl dnle 4 (g3l D50 (0l 5o
oo oolatwl S ez Lhg, 5l oSl SVolee Jo sl
W PR WIPVEIC SN SWERP-51 WA K VPP USSR UOv-S- JRIow]
Ghls as oas 5 co 1Sy o3l b 51,8 51 Qb ey -
e sladiges jo aiiise Galide Sl o Sl oles
Codly yo copl ply 0gd co oolaiul @lyd (lad ol o3l S
oled 53 (28 nl Ll o)l 3925 g gl SLST aors
‘S‘X.Ia.w i LgL(b)J.,._? il oole Y (59 as ‘:LJUa.o
C"’L"’ L goue @L..) oo D9l oo d..j)f )Jéj).b 035 (:l?u‘
090 ez e llyd (6l 28 cnl cl ool plis o028
b Joub
Bl 8ez g Ldx w0 &yl > B -
520 e s Gl pohe om ool Sl Seglie -
Sl 0l (5,8 C eSS s 5z -
e Sl ol e ol Jlw S sl w, -

Dyl ee 418 I 1,0 ol sadinde Jlw 5 Q3 sl
oalsll 58 50 5 ol &Djso 4 oaiods 5B 50 Jele Jlow -
Sl s 5,8 JBul 55 L8, slls o &0 a

YY

Los s 51 Ygome 5 ol walss ansa g (loj Gl Bl el
Aoleo g5 5 ogb o0 i 0 clad g gulos slael o
RPN S FE I KUY IR SIS VIR ey | -3
b 5l eas Jaie ol Jal lade cwl B plpls
g ol duwbe ol vae loolatul b o35 algd & )l >
o9l bld oyl Jlasl Aol jo dciz aezx Sygo @
ol b jalsi, sae (Srie sbas 5 e YA
das pyieS dsllaoe ol jo (o flaie 4 .can¥l dg) J>ls
Jusl 5l cllae ol 4 azgi b el Feee dgus salsn,
slaiel o glals o)l Jlsl blie jo colae &)l >
oo 5l pliebl gl sl oad Jlais o (o318 dy) jeome
e ol saalive 5 085 plnil cwliie LT S (28 )
JESl 5l 5 SgS s g Slael jo Colan oyl > Ll
Lod &398 dpmloe (sl ol dgd slaal o Sloal> o)l >
2 Calan Sl Jisl dolas il 5518 Ayl a0
Oygo a4 Aol allas ol j0 08d > lailgiwl laise
ezl a4 azg b Ll sl ool ad )8 Jlai o guwaw
Gy Jo b lgien (ouben 5 (olad slatel o Ol pois
Sk Cpimad 850 Cawdds canlie s L ol dolas
oz Sjype @ ot 4 3 Ayl Sl ad JEe o)
I Y S S
el o0l Ll
dsleo Jo sl S/ pm byl adlllae o0l o
3 aS See 40 g Cewl oad colaiwl (38 alod soman
3eslawl b Glgs oo m2 5L 0gd colatul gowSy ol
21 53 g Calid 5,5 o |, dolan J5S x> s,
ol pe g cwle/YmMm b -/Y sg0s o Srio sbeo S
G oaxg bl ool 485 Jlas s o/Ymm lode axllae
52 Ogas ol o Loy Ol s 5l g8 ce doyd o5 Caales
Slr Oeizmen 05 a0 (g jeome Sy 49) (b amio
iy SBlLbl J> glad a8l o aS alaie jo Lid dcwlxe
oolitwl (Seolindge s Ll 5l 2ol ey Jolie yo ailios
Sy Sley a8 o 50 e a4 Cod Lo 5 LA 5 00
o ol Cuad Al bocal cal ad 3 o
doles 3l oolawl b g oo albame o)lg a5 iy 31 29>
2 o9z ele Jlw JBs e waliize po (Siwg

WA Sidwl & 5olaib V¥ 8,55 (59 90 ST (cwdiho


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

390 0397 53 el Jlitel Ghlo G5l S S S ums julen,
Galple g wBlioe Gl S SeS g, sue lade adllas
)"d"ﬁ') .‘aslj) el 00 ubh.)‘ LS)LM.JAA 6‘)" g_;‘*’)“b d.‘a.vb
a8 ooby (Sawza S 4 Ll wls vales ioli8l g5l
Shel hls swls alaly aSl 5 WS o 04lg Yol o>
el ol oolazw] g ylo abasl 5l asdllae ol o wib e
K —
Uy, = ——Z2Vp )
Hg

Kapp 5 e 56 50 Jule Jbw co pg ol 0 o8
Ivsaralent Gils i s ol 6 pideis

Eplt
Kapp = Kq + %Dek W)
3d2
Ky=— 2P @
150(1 — )2
Dek = (1/Dm+1/Dk)_1 )
/Tb3/M
Dm = 002628]30'—2_() (\ \)
Dk = 48'5dPOTeW/Tb/M (\Y)
dPore = 0.6166 dp (\Y‘)

P 2 5 sl (295 x Ol Dad lade
> 5l x 9 o Ol Dbl g RS Sl
g0 o0 damle pj abal) bwgd mhaw (g9, o S

My, :f pgily. dA 0H
interface
9 998 0 domlone 3y S a4y Jas a5 e g8 adayl) Lawgs

Jole Jbw bl g ©da Gl sloyd ;0 Cwglie @dly 5o
S e Ll |,

dw E, 0
i 15Dg,exp <_R Tb) /RE(W* —w) \0)
u

Ll Plad 3 Ty sles jo Jolss i W™ o] o as

adgl bulyl -¥-Y
Sleojg> plod o adgl byl s el 5o SYolee > lp
Jbw ol iz gloojs> los slp w3l polee Jo

VWA Siawl & 8)laids VY 853 (9 yoe S (i

b 1giSy jLid 8 by oS> Y0l V-
@ aily alex Jols C3l oole ey sl 65, aloles
Loadlboe @iz aex g Coloa o)l > Jlil des (o
2 gl der clpSe LS @iy 22 5 sl
Bed oo B> &l Ll alsles

prp%dV= f(zb\?Tb).cTA

cv cS

+f a2 ay 0)
Pp ot

cv
PCy = &(pgCpg) + P (Cpp + WCiqa) )
el 515 g5 51 olicud b a5 el Ll 56 JS> pg
1l ol Cwdds 1) Gygo ds (S 55 098 o dlie
g =&+ —ge, D)
Wslas yims 5l (29> (02 Ol b Al sl

D9 g0 by 1) D ygeo A Y Slp (IS e sl

g = — e 22 + p 52| ¥, )

CS oSSyl HLUS (P48 U s o5l ¥ lro -Y-Y
oz J] Caoglio e a5 b (gly sl alad, 5o
5 ob walys bld plals dex wade a8)S o

aTb - 5
f pCp—,dv + f(pg Cpglig Tp)-dA
cv cs

- . ow
= f(/l,, VTy).dA + fpbAHEdv )

cS cv

D9 g0 ALdg p) D yge 4 Jele Jw sl oy d5lse

dp oy ——
fsta—fdv+ f(pgug).dA

cv CcS
ow
—dv=0 *)
+ f Pb T
cv

pyange dolee flaie 4 swjle alaly 5l adllas ol o
Slob> sl ks s alal, [YFlea sas sslinal

Y¥


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

Gl gl gy byi 31 aS g3 dg) g lapnd b S i Juad
Sgac Led Lol )T by ;e audy (gl coads oolatul >
W“"\“’w;)"“ﬁﬁ»af‘f . .

CS s jLis (p 3 sluel (gl g slre ¥

ol o b Slawloe poe (Sl Jlid (5,8 5 ool b
30 g8 oo 3yly Slawle jo a6 lade Ll wuly oo ialS
Hlad a5y 0 SYolee Jo 5l Jols mls a5 55w
CiS lgise bl QS eSSl jlid g el
Coglie g Cewl jlel hilo jrn o coles, jlad 5,8
s ¥olee > 5 bl e 52l gloyd s pyz U
S Sl e oz Ol Do dlre ol Baa
o el s S B8 50 Jele Jlw &8ly 50
dlio g ClpiSy (s B Lo (puyp Gl alpl
S 93 58y 5l (29 02 Ol Dud ke @l
iinlpl Wload 035 (yeedS (owliiie Jolow slie 2

f i, dA [ % aw]v ()
PglUg.-AA~ — & —=T Pp——| Vb
interface 979 ‘ ot ot

o Hlis lei oo owbide Judow SO 5l eolaiul b

dp ow
Sta—tg < pp a

S hls Loy lade Sl 5w g &p jlade alaly ool yo

\Y)

il e I lade Lol (¢ /F vga) wiil po (wlide

oz onlple aBbioe 5B 5L )0 ele Jlw J&s I i

Sl el co o dloz 5l 355 ey sl Ces

Aol ol Cooms pgs alaz Blis ,o Jol akex 5l ols3 e
Do ool py g0 4 alal, 5 0,5 lis,0 NP

— ow
f pgiig.dA ~ —pbﬁvb A
interface
55 o 3 s> a5 JolS S5 ala 5l eolitl L
alaf, abgy e ShaS (ol (aasie) wbie polie ol

..\JGA Cewdas (V9)

Poq Peq Kapp 00
- A~—p v )
RgTeq 5 Ug b teycle b

alyl, 5l eolazwl b el ISiw ylo; teycle alal, cpl o

Cawddy d g 338 SO (g co gy S 4 sdl Cewsa

Yo

b slod Jlade alhamo 5 iy dod (38 dlod ()l >
@ Hglplyl jled abise 5 yias Lid sly g caS s
5l oolisl s 5 abgsyo daly, 5l oslil b Lole Jlows JE>
é’)?’ 45""‘ ] 4’9’ L’ Aloals ‘L‘-‘“L"" ‘L'-lj‘ )st 9 Loo )JOLD.A
b c¥olae > e (ieiin S 5o glozl o Lid 5 Las
@l S iz Jo 5l G g 9gbiee £ adgl polie
99 @l &5 e opl 4 lge Cnsay (ISw b >

Wghor OleSs m2 b (Jlgte IS

Sy bl Y

slassl g0 yo &yl> Jal 5l asllas ol jo 2 g1 > b
5o Calae oyl JGl 5l g ol Jaicd e eled g qwlow
mGyo 3 gl jyme slaial 45 olraly o)l JEnl .
oo @lr i brd o kS nlple ol oad L
3 Wl (63959 sled sl il (S (Sl b 53459
2S5 2l gles il (aleS Sl ;o JSem a5 ()50
oaS S ol gles Wil haleyw Sl 0 oS (S50
g oe a3 S iy

Colaa &)l Ul dslee G 5l aSl 4 4z g5 b sl 4y
bbb i cCaml 00l oolaiwl glailgiwl Slaize 1o gasmaw
Jad amio o lp b Sl Wl S Gl 5
Sl im0 by Syl Jlw g e b 38 Ayl S e
Slade 508 5ye Sl sl g 5 00 s olad 5 (Sl LS
el oo a8 )5 Jais s ply Lo Lol S

Sl 5l Ol doged Culiud (ogeS 4 azxgi b ilacss
Gl omlplin 0,5 Jaicd o 18 domas p dges dlalal jo Lo
9 455 bl os lalgiul Slaise ;o 45 gl lagd
sogoe Slaise )0 a8 Lt laced sln 5 50 byd
Sipe Lyt o)l 0929 650 by ez 45l Wed e Jo
L Sl Syge 4 lagd g o3l Ay G S i 550 sl
lajre slp g oad a8 Sl 550 50 bes olad 5 ()1~
Ll 00l 548 yao plples Lol S Lo Ko

Jad amio Glp 2w ez Silse Wil lp e
abhiazo jLid plp jLid 6550 byd oS aladze 5 ey S ide
Sro axmio p dges JLad Olss daj e andy sl Blos
oo gl 32 4 syl Aolas 45 el o0 4135 i

WY Sisusl & 8olaids V¥ 853 (9 g S8 (wiian


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

ol 00ld i 1 yws b5 g Jele Jbw co 3 o Sl >
Ded ools lis Uas Jlade e ol b adS 50 L ol

Cayl g oople (e Oix ble Sk
535 eronl 51 3 opaien a2 o Sk
D9l e By py Djge A g Sewl 10595 5

Qevap

scp=—"F
my X tcycle

V)

o3 oobe P Mp g u“-’L";“* v—*ﬁ)-“’ Qevap ‘d"%‘) Q'.’.‘ °
G Cod 0l dwle g alal) lawg a5 Sl Lis
Sl oo ools las ¥ S o € il )b

|SCPnon—uniform - SCPuniforml

escp = ")
SCPnon—uniform
2001 .
150} .
et
8 |
o |
100 - .
| =
L m =
50 ’l
[ "
| [
0 J-..J_A_AJJ_--_A_A_.J...&‘.JA_A_A_A_LHJ_A_A_
10® 10" ¢ 10°

C el 4 cons (pgasie inleyw Cud b o las lade ¥ S

Lulys oly cogbice sonlie ¥ S5 0 45 jsbiles

S il S5, C e jlas o] o a5 g3ludaws
5 =3 eSh Jlad 22 L sildae 5l ol mls o 32U
S Shulpd o g o)ls sezy e jlad 58 L ludoe
L oogd dewle yws 5o lid m5e5 wb aib e C L1/
s b aies 55 12550 oyl (eles 50 Sl 4 4z g
S Hgde dde o iy Q‘s.';‘sa ol bl L:a")—l Slade o
odls oals lid pear e el seles 5L ol Cawddy
S ol 5 ek b all, ol cpeizen Cand
@974 e |y 0gd el cnalie dm ouy sae o Lediee

VWA Siawsl & 8)laids 1Y 853 (9 yoe S (i

Oy90 CulgiSs jlad o8 Lael o o Wil e aS o){l
IS ,30 sl el )b Lo adaly ol c@8ly o 0 05 1,8 oolanl
oS 6l eonlpln S e e | byl Caenl liee
a8 258 5 eik of o pls a5 Ozl ol goas e
Jled e 9o 5l ol gl sl oS solitul cBpiSy

C _ p tcycle b Y.
= o oy (¥*)

RgTeq 6 g

pmevagTeq6#g

Pezq Kapp tcycleA
Jsb b pln s ool i Jobao Jsb 6 Lals, cul
b oS b i po b dole Jlow a5 Conl (6 e (2 Sle
S Olyd gl lade ol (Jlise Glgie a0l z )l iy
)OL:}‘&LCJL&MJCM‘ ;&»WLMA5M¢7L>
sdal Cawots ol )b o,Slee Como | liedsl jelate 4
slas gl jo it oyl W0 gt o
Gl C )l e il o e leiSy Lad 556 5l snis )l
Gl b e 5 ciliee Lalyd b alises 590 00 Sgo

C =

AR

U"‘ Sloads dslae s )LMJ PRSI )LMS =3 L e
sl bk 5 slailynl slagyd 53 99 0 gl anslie
OO Se lp oS eyl Gl Fpojl ) Jgu 5o g 0ad

ol 00 0855 o 0310 okt o] Cewoas alal

byl (o Dleesd 039>V Jgur

S las Sla> axlg oles ol )by
/A Q4 mm dp AR
vy A\l mm ) s Jolro Jobo
AR Yoo Pa Pevap yoilplsl jLad
a¥f. . \Ye. - Pa Peonad JYSWeRVOg A
/A Iy kg/kg Weo Sl L
VE. = kg/m’ Pb S S
AERE £ S teycle S 5o

(38 gl olul polae dayuel)l ol jo s poodle
JL..,..; oy QL):- A ‘L:a")—l O 9 L:au..ﬁ O alols

12


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

N9% p s e Ll eSlesy Jlad (558 5wl il
Jlow @l iy Q3 ol)d jhd az e oge jo all
S, O s 3l 6 55eS Ceglie b odds wdz b sl
50 bl valgs 0gzg n j SRS jlad g wiS e
Sl ykad (sly oy Ay o iy 5 Sloe LS o ¥V IS
oaly lias o el )b andy yriiloass cob b Gl ol calize
FS,m syhd o (1Sl [Lid 09 oo cdalive .ol 0uls
g 0,k Glyzl jeilplgl b jeunilass” cull [Llid 51 6 5eS lade
PRTET V- SLIN RSV - B S SR £ VL R XY
3 i el gl oad ools lid digad ;o 04l o cumlice
by Byl s (Sl HLad el C L +/) a5 +/fmm
SOl 5 3l Helnlel 5 jemilassT cul jlad 4 S

0)5 PR puowe) ‘5‘)4 )9.:‘)4‘5‘ la )5“‘.\»5 wl.a )Lw.‘i

200? -
150? -
g |
-] | nt
IOOT -
| I
: ] | ]
50 |
I r
[ nf "
0.7 T ...-. ‘\ \.\\\Hl Ll
2 -1 0
10 10 C 10
6ﬁd¢b9ﬁa LS])J Gu).tu d.laa‘) )‘ oolawl la Uas )|..\.a.a 14 J&w
S 5 2l

g LA Cax glp VO USE jo el ools las Ll n
shls «/fmm 5l 55,50 @ld Jhd ol s o eSS
gl o oddlice (Y1) alolrs ;o a5 jobjlon .ail oo Lol
S lgSs JLad (258 il YLy 6,15 jled aS S )ee o
Wiges Glaie ay .ol oo jliel Gl pp J ST glo,lad o
3o “LS‘SQ )lS Y.-- Pa Sgd> )LM.AS B UI_J)&LM u.Q_‘>
VXV Pa sgas Lid o Shigel5uS| S caim a5 >
5 2 Slial 551 0 i sl el 2l
o SrsS slo s (el VS s bl L SIS,
b e el glls

Yy

Jobe sleo g jLid cs g Tog 9 Peg (YY) akaily o
D9 ge By ) D0 dy 4T el

Pevap tadas + Pcond Ldes (V)

Py =
q
tcycle

Tcooling taas Theating Laes

Toq = (¥o)

teycle

Jole olstaes 5 @iz Jole pljtaas ol 0 &S
Wil yare Ll 5 o lo polie a7 S g0y lwsls]
Lo polie (lgise 25 Oz 4 addsl cuyls S 5l eslazal |
ool gl eolainl Gyee jo gl Cewods 1) Jolee LLid

e ge ol B S (o Yoles

_ Pevap + Peona (Y$)
Pog =
_ Tcooling + Theating xY)
Teq = >
200} .
150 | .
g |
o [ -
100 - -
i ]
: m =
50 - f [ ]
L . u
L =
oR_sum = u A" g
107 10" ¢ 10°

Joles JLid g Lo oo, alasly 5l oolil b Uas It & S

OY) Llg, jo Jolas jlad g Lo ols,l,3 L Kgpy jlade
S lgies @Ol s 6olb (5335 (o, o
A8 (A) doles ;o pgo alex 515 5,5 ool (1) alay,
Crddedi glpy o jlade I eolawl Syge yo oS
Al weles Jol> £ S mls s 6,0l
JF s miei p ool U &S sl il 5l (SO
S g 33 sloyS (g oy JEL) Coaglie ol 5 SarsS
09.?3 ).o......_: ).b Ls,.a.u.a.a_) )LM..S d){..}‘ 09*4‘5;! u.cla 9 ol

WY Sisusl & 8olaids V¥ 853 (9 g S8 (wiian


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

o2 g ol g9utee (G0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

(M?/8) sy (Saisny Dy
M?/5) pyiils Sorisy D
(M) o> )3 jlab dp

(/kg) siladlsd 351 Ea

(M?) L3> s s,oll 6 pddess Kapp
M%) s spiydss Ky

(kg/mol) JySJga o, M

(Pa) |Lus p

(Wke ) Copate o i SCP
ONPY t

(K) Los T

m/s) ce U

g e

Jkg) iz b5 BOH

s €

W.m. K™ cole ol sl ey o A
(N/m. s) a5 355as U

395 p ks g

L g )

sdsods oole a

iz e ads

3l oole i b

gl cond
Ll J>lye des

silglsl evap
Sl Jbw f

oid bl Jele Jlw 8
3l 03 p

S5 laie t

il

[1] Chua H., Ng K., Wang W., Yap C., Wang X,,
“Transient Modeling of a Two-Bed Silica Gel-
Water Adsorption Chiller”, International Journal
of Heat and Mass Transfer, Vol. 47, 2004, pp.
659-669.

[2] Wang X., Chua H. T., “A Comparative Evaluation
of Two Different Heat-Recovery Schemes as

VWA Siawl & 8)laids VY 853 (9 yoe S (i

| dp=0.06mm C=1.72
| - = = = dp=0.1mm C=1.01
L — — —= dp=0.4mm C=0.09
5000 H ——————— - dp=0.8mm C=0.02
3 SiaiS Lad
i 4000 N
£ 30001
2000
1 i 991 nlsl HLid
1000 |- Y it
[l i ! ! 1
0 2000 ) ok 4000

il Sl sly i Sle S e ¥ USS
P,,=2000 Pa

& 5 -F
oole y p WS OYolee awnlin jl Ly casdlas ol 5o
a8 (g o il e bz S &ly o a5 D3
CHlgSS jiwn Ho s L ool eolatwl eSS e Las
b e el okl Cawdts amy 9yl G ogd (53
CHeS, e b 5 eSSy Jlad ) Lols mlt awlis
Goldae 51 LB aS ol Bixe o lade S s sl
5,5 oolitl s 5 oSl E¥olas il o o] 5l olscs
s oonlie wilie Lyl B0 30> (gl b dumlia b
Y eS sl Cewdds dms e sl )b Jlade a5 oK
alad) s 0,5 oolital CleiSy Lad o 5l ol e wl
sads oals Hlis o el )b el 150 sowl Casoss
50 0,8 ool dalise lulyi slp o] 5l ol 9 ol
Jlad (23 el VL slplel g seuslass lid a5 s
Mo wdlioe jlitel Gl 58 5SEsS slayhad o colesy
AV )5 5lad o Sligel-gST ()5 Qi Caz sl
2SSy JLad (558 Ll as 5l 5l slaylad yo o)l
Sloys g ey JUl Cuoglis 51 ol g0 - S5 iz

2,5 i e

Lalis g pdle -0
(m?) coluw A
(kg K) o525 2bo )5 cod b Cp

YA


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1391.12.6.5.0 ]

I g 6lgS (590 (S0

e Gloyd 9 ey JUEG! Cawglio Caodl yljo goue axiliae

[14]

[16]

[18]

[21]

[24]

[26]

Y4

Restuccia G., Freni A., Maggio G., “A Zeolite-
Coated Bed for Air Conditioning Adsorption
Systems: Parametric Study of Heat and Mass
Transfer by Dynamic Simulation”, Applied
Thermal Engineering, Vol. 22, 2002, pp. 619-630.
Marletta L., Maggio G., Freni A., Ingrasciotta M.,
Restuccia G., “A Non Uniform Temperature Non-
Uniform Pressure Dynamic Model of Heat and
Mass Transfer in Compact Adsorbent Beds”,
International Journal of Heat and Mass Transfer,
Vol. 45, 2002, pp. 3321-3330.

Leong K. C., Liu Y., “System Performance of a
combined heat and Mass Recovery Adsorption
Cooling Cycle: A Parametric Study”, International
Journal of Heat and Mass Transfer, Vol. 49, 2006,
pp. 2703-2711.

Freni A., Bonaccorsi L., Proverbio E., Maggio G.,
Restuccia G., ‘“Zeolite Synthesised on Copper
Foam for Adsorption Chillers: A Mathematical
Model”, Microporous and Mesoporous Materials,
Vol. 120, 2009, pp. 402-409.

Wu W., Zhang H., Sun D., “Mathematical
Simulation and Experimental Study of a Modified
Zeolite 13X-Water Adsorption Refrigeration
Module”, Applied Thermal Engineering, Vol. 29,
2009, pp. 645-651.

Zhang L., “A Three-Dimensional Non-Equilibrium
Model for an Intermittent Adsorption Cooling
System”, Solar energy, Vol. 69, 2000, pp. 27-35.
Niazmand H., Dabzadeh I., “Numerical Simulation
of Heat and Mass Transfer in Adsorbent Beds with
Annular  Fins”, [International  Journal of
Refrigeration, Vol. 35,2012, pp. 581-593.

Li Yong, Sumathy K., “Comparison between Heat
Transfer and Heat Mass Transfer Models for
Transportation Process in an Adsorbent Bed”,
International Journal of Heat and Mass Transfer,
Vol. 47, 2004, pp. 1587-1598.

Hajji A., khalloufi S., “Theoretical and
Experimental Investigation of a Constant-Pressure
Adsorption Process”, heat and mass transfer, Vol.
38, 1995, pp. 3349-3358.

Hajji A., khalloufi S., “Improving the Performance
of Adsorption Heat Exchangers using a Finned
Structure”, heat and mass transfer, Vol. 39, 1996,
pp- 1677-1686.

Leong K., Liu Y. “Numerical Modeling of
Combined Heat and Mass Transfer in the
Adsorbent Bed of a Zeolite/Water Cooling
System”, Applied Thermal Engineering, Vol. 24,
2004, pp. 2359-2374.

Demir H., Mobedi M., Ulki S., “Effects of
Porosity on Heat and Mass Transfer in a Granular
Adsorbent Bed”, Int Commun Heat and Mass
Tranf, Vol. 36, 2009, pp. 372-377.

Do D., Adsorption analysis: equilibria and kinetics,
Vol. 2, Imperial College Press, London, 1998.

(3]

(4]

(5]

(6]

(7]

(8]

(9]

Applied to a Two-Bed Adsorption Chiller”,
International Journal of Heat and Mass Transfer,
Vol. 50, 2007, pp. 433-443.

Miyazaki T., Akisawa A., Saha B., El-Sharkawy I.,
Chakraborty A., “A New Cycle Time Allocation for
Enhancing the Performance of Two-Bed
Adsorption Chillers”, International Journal of
Refrigeration, Vol. 32, 2009, pp. 846-853.

Saha B. B., Chakraborty A., Koyama S., Aristov Y.
I., “A New Generation Cooling Device Employing
Cacl2-in-Silica Gel-Water System”, International
Journal of Heat and Mass Transfer, Vol. 52, 2009,
pp- 516-524.

Riffel D., Wittstadt U., Schmidt F., Belo F., Leite
A., Ziegler F., “Transient Modeling of an Adsorber
using Finned-Tube Heat Exchanger”, International
Journal of Heat and Mass Transfer, Vol. 53, 2010,
pp. 1473-1482.

Ilis G. G., Mobedi M., Ulkii S., “A Dimensionless
Analysis of Heat and Mass Transport in an
Adsorber with Thin Fins; Uniform Pressure
Approach”, International Communications in Heat
and Mass Transfer, Vol. 38, 2011, pp. 790-797.

El Fadar A., Mimet A., Perez-Garc M., “Modelling
and Performance Study of a Continuous Adsorption
Refrigeration System Driven by Parabolic Trough
Solar Collector”, Solar Energy, Vol. 83, 2009, pp.
850-861.

Louajari M., Mimet A., Ouammi A., “Study of the
Effect of Finned Tube Adsorber on the
Performance of Solar Driven Adsorption Cooling
Machine using Activated Carbon-Ammonia Pair”,
Applied Energy, Vol. 88, 2011, pp. 690-698.

Di J., Wu J., Xia Z., Wang R., “Theoretical and
Experimental Study on Characteristics of a Novel
Silica Gel-Water Chiller under the Conditions of
Variable Heat Source Temperature”, International
Journal of Refrigeration, Vol. 30, 2007, pp. 515-
526.

[10] Habib K., Saha B. B., Chakraborty A., Koyama S.,

Srinivasan K., “Performance Evaluation of
Combined Adsorption Refrigeration Cycles”,
international journal of refrigeration, Vol. 34,
2011, pp. 129-137.

[11] Miyazaki T., Akisawa A., Saha B. B., “The

Performance Analysis of a Novel Dual Evaporator
Type Three-Bed Adsorption Chiller”, International
Journal of Refrigeration, Vol. 33, 2010, pp. 276-
285.

[12] Miyazaki T., Akisawa A., “The Influence of Heat

Exchanger Parameters on the Optimum Cycle
Time of Adsorption Chillers”, Applied Thermal
Engineering, Vol. 29, 2009, pp. 2708-2717.

[13] Rezk A. R. M., Al-Dadah R. K., “Physical and

Operating Conditions Effects on Silica Gel/Water
Adsorption Chiller Performance”, Appl. Energy,
Vol. 89, 2012, pp. 142-149.

WY Sisusl & 8olaids V¥ 853 (9 g S8 (wiian


https://dorl.net/dor/20.1001.1.10275940.1391.12.6.5.0
https://mme.modares.ac.ir/article-15-4302-fa.html
http://www.tcpdf.org

