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Study of the performance of a solar adsorption
cooling system
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Abstract- This article presents a transient model of a solar adsorption cooling system. A computer program is
developed to simulate the operation of a two-bed silica gel- water adsorption cooling system as well as flat plate
collectors and the hot water storage tank. This program is then utilized to simulate the performance of a sample solar
adsorption cooling system used for cooling a set of rooms that comprises an area of 52 m” located in Ahwaz city in
Iran. The results include the temperature profiles of hot, cooling and chilled water in addition to adsorption/
desorption beds, evaporator and condenser, collector hot water temperature, auxiliary heater fuel consumption and
solar fraction of the system. Furthermore, the effect of the cycle time on COP (coefficient of performance),
refrigeration capacity, fuel consumption and solar fraction is studied. The results show that the cycle time increases
COP and SF of the cycle but decreases cooling capacity and supplementary heater fuel consumption.
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5. Heat pipe
6. Coefficient Of Performance
7. Switch
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1. Sorption

2. Adsorption
3. Absorption
4. Desorption
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1. Steady state
2. Transient
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4. Linear Driving Force
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1. Pre-heating
2. Pre-cooling
3. Isosteric
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1. Log Mean Temperature Difference
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1. Solar fraction

AN 15 ¥ 5,L0s 1Y 698 wyoio Seililo  oavntien


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

1ifi=1andT, >T,
Lif T, 2T, >T,

F¢ = \R!
' Oifi=0orifi=4 ™
0 otherwise
lifi=3and T, <Ty
Fl = 1 'ifTi—12TZr>Ti oY)
Oifi=0o0ri=4

0 otherwise

abl, SoS ) 5 (M) 1901 0,5 (o all> Gl >

-1 3
My = Mg, Z ch — My, Z F}l ¥Y)
=1

j=i+1
Ol (oS (Sp 8 lawgs Wb abaxd o 0 a5 )l
Aoy oz 5 Slas (gl o yuasd Llade 4 Ol gloo U 5
D9 oo dpls (V) ala)
Qaux = Myr- Cpyy- (Tauxh,out - Tauxh,in) AAD)
oS SIS (2 sled 5l piFe sles &S (aBlge o
e )giSIS s 4y 0,235 (550 5l ol Ll el
Oeed A Ded o phoew 25 eSOl O 4
Oz 50 &SS9 (b s 4 (ST e (o
a5 (Hlye ;3 pizren gl ald piSIS e Gaey (Al
Az 59l e sles 5l 033 (3% 05 0 VL sles
S Sl 5 dshee g eSS 4 ST bz sl i
Wiy 3 S sles )5S Ly ply Lo ol
Ay 5 JSem (iledie 5o 0150l ogl oo S8 Lz
g o0 4388

Lgod oxbw QA2 &y P Olasiioo -0
CaSS AT
NERCSIRVIN JFCTRWING VI | PRSPV WY VR KVIRE SR g e
D58 oy 152l o lsp 5 DT Lalpd o ised (il
6o Yoob Jlo lp DAL ao e j0 85290 Sledlbl
Bged (nl 5o by lp S5 9,50 sLaS 098 oo gl P
5 YA’ Colas 4 S 5o Ul g0 ol (o lol glad Sy
s o5yl Slebus ;0 T 585 el 45 ol Y/VYM glis )|
Slp by )b yiSlas S o )5 el slam U o A 5l

AN 5 ¥ 5,0 1Y 6,90 (wyoke Suilio cawdigeo

m COS W — COS Wy
rd_ﬁxsinws—nlesocosws v
I,=1-1I, (YY)

:QT o as
o, = arccos (— tan(4) tan(6)) Y
3 = 0.409sin(*"/g¢cn — 1.39) (Y0)

Celo o 50 a8l g S Glp g oIy Gobasin b
dslns [, B a9l5 b (ole mhaw (59, JS (A0 Gl OlFise
S9y peiies Gl Cod) Ry o po jshite cnl slp oS
25kl Geb (B w5 peiitne 6 4 bl mlaw
.[\ﬁ]epu_o Ry ya5
_ Ib_T _ cos (0)
I, cos(6;,)

abyl) aliwg @ o)l B oasgly 38l L &S xhaw lp 6
Nalss 5 o oo (F9)

Ry %)

cos 6 = sin § sind cosf — sin § cosA sinf
+ cos 6 cosA cosf cosw + cos § sind sinf cosw (YY)

cosB, = cosd cosA cosw + sinA sind (YA)
abaly 5B gl b oIS whaw 55, 6 U5 crlnle

1- cosﬁ) +Ip, (1 - cosﬂ)

> > )

IT = Rblb +Id(

Dalogs oo (2,8 +N0 ol jlade ply Slowls 4o ps

ps5 Ol 0 jusd 350 —¥-F

LeSlS g L ddhase Gl dlawly Glaie 4 0,30 e
ol sles WS oo C eSS |y s 0,8 loe g 00,5 s
Sl 0,5, Gl o YW 0 p>d Hie 40 Og>ge
rl o dsde 65 O3Fe Gl @ Vb ol gles 5 e
los g 00l gupandl AY V4 0,38 5w (giludow
Slr 5 Jobs alaly 09d oo (22 OLSe Y 2 50 L
Dewl 55 gl pli 0¥

Micpwd_tl = Ficmcocpw(Tco - Ti)
+FilmerpW(Tlr - Tl) + UAL(TO - Tl)
{ My, i Cpw (Ti—1 — T)if My ; >0

My 41 Cpw (Ti = Tip)if M i <0 (Y+)

N o iy ym5 (YY) 5 (F)) Lalg, oS @ Ff g FF olgs

\itd


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

S35 Uil polie qrin (G093 Gid (g3ldoe 1y

s 3,55 Sae IS sl cele o p0 oSl s
el 5L 0590 ,exSIS g 0 Ol 0 (35 Slasuie
sloole ;5 slsal ol slp Kp g allyy) bwgie (2l polie
el 0sal ¥ g ¥ IS o pslis 5 CensST (Vo2 (0593
ke ¥ S )3 5 lame Lawgie slod Jloges izeas

DAlcat oo

40
L 40
35
35
30
30
3
25
_:g 25 Y
E
= 20 205
s ~
= 15 158
10 10
—]
5 5
T e gles
0 0
1-Jun  21-Jun  11-Jul  31-Jul 20-Aug 9-Sep 29-Sep
39

Slsal ) als, Lawgie slos 5 il awgie ¥ S

0.8
0.7
0.6

0.5

-
4

0.4
0.3
0.2

0.1

0

1-Jun 1-Jul 31-Jul 30-Aug 29-Sep
39

Olows! &l (Bl o pi awgte ¥ JS

S sbede cnl 5o la SIS mhaw sl (B 80 sl
Ao Sty 3 ala,
O
MGy
G g 0oy B ply hugie job a alal) ul o 1
A 5 Gl lagle Jlade ply (SIS w59, 2 ib)

(Yo)

c

v

Slsal alie glsn 5 ol Lulyd b bl ;o (55l slalad
ol 5o ol S5 bl [¥lags o a5 ks #VIY W/m®
‘_gLAS kS'Lﬁ).ﬂ-ﬁJ )L L)"‘)"L“" ‘\)94.«4(5.04 oolawl ‘BMS ]
el GGl pos g (xlaw @iz L diged (09 s
sl o g i glaalaass Olasin gjludon (ol jo gQT
S Glasie )l jailasS g gl plgl laie 4 cudoslazwl
Gros laloyw g & 3 gl )0 oad b (b Ol
Cie alaize 93 618 o opl g oo colinad [V] sl SiLs
Sy lgie 4 ol g Ll plste 4 Jidew 51T 50 g el
YA ol giladae opl 5o ISw le el ool oolaul
Spwiiar 9 p5 i) aliizne o 0 Sdgw o) 9 45U
5O 0Bl OS SoS 4y .05d 0 (2,8 4l Ve ply (oS
$ly ool Cuvoa by Jow hdlas ool i
2olie g 0dd > o UsS—gl) oue by, I e
Oy ﬂ_)T U}......J‘J.LS 9 laalsass oS S uT ‘575).7- LSLQ\)
y9lplgl dalhaze 31 SO e sld e g .o)f s_j
o yiell 09 oo druloe Sl 0,51 oy (b jgmilassy

ol 03l V Jgaz 4o > g5ladoe 48 saieslaiul

S gldae o eolaiwl 5,50 lo el polie V Jeoe

Slade e ol Slode e ol
Yov. W/K UApeating 0- kg m,
Yva- W/K UAcooting YA« kl/kg AHgq

YYIV kg Mgy Yo« kl/kg L
<IYA kg/s Mhw \OIY kg M,
\IY kg/s Mey 01V kg M,
\ kg/s Mepw <I¥Af kl/kgK Ceu
Vo °C Tenin VIAD kI/kgK Cpwo
Yy °C Tin -/3+0 kJ/kgK Cal
Ad °C Thin -/AY¥ kI/kgK Ca
Y/OFE-¥ m’/s Dy, ¥/VA kI/kgK Cow
V/VE-f m Rp \+ kg M0
f/YE¥ J/mol E. Y- W/K UA,
0 Fy #+q4- W/K UA,

1. Building Management System

AN 15 ¥ 5,L0s 1Y 698 wyoio Seililo  oavntien


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

Logie jlade byl )b pl Glp 0l S8 polie .l ool
Qg o dmlze (VF) 5 (V) (1Y) Loy, 51 aS o Loy
‘Ls)LM.JJA 3 Ll 00l o0l QLMAJ )9)‘).'|5‘ )| @5)7 Sy
0O SpeiiwleS G Oley 9 4l VA el JSew oo
Slod ¢loged Billae 398 0 48,5 Jlaiss 4l Y laalaams
@los 5l e +0°C Lol al>ye LL 50 05 Ol (2>
Okl 2 g8 oSS ol (2e5 b 5 a5 ST 0
oW ).».m.».’ L)Sg_ia? u_JT &99,9 LEL"') )‘ V/6°C u_d~.\> 4.1?-).9
oM g IR )5......4‘.\.;5 o)|5 ‘..\.:.:‘ uS&..} u] dio.)‘ J..J& 4
;.;‘ 6[.@0 ] )BMJL.\.»S )‘ u] (_'>'>5)'> (_gL‘w )‘ groven, o)‘}o.ﬁ
» belal>pe bl je eudlasS Sl ze sy (S
2 e sy ca S S ol (65,9 sled 4 «p 5 alaame

g o0d @38 5guilasS Sl ()l (S al> o 0

370 .
S99 055 <!

360

350
340
330

320

T(K)

310 [~

N
300 599y o S5 o

e o
290
_._',__‘____..u»_"__,.a-.‘_.__.\_r_,._-L’___._-\_.__...J,__‘_,_.-
280 -
270 F T T T T -
0 1000 2000 3000 4000 5000 6000 7000
(456) oo

Sy uijusuj.o u—| a'o)f u—‘ LgLo.) )L)?.QJA J&MJ

wode alepe bl 5o Hslalil e O (25 les
a>pe 0bl 5o 5 9eSee NV PC il abiize o o
60959 loo b Lo cpl daalaaze (0,5 8 e S
ol b i Sy Olg el Ssdee pln o o
250 e Ddz anld ggyh 40 g 0o yho ply al>j
Ay o0 g3 didion lade 4y aladots

a3 o L 1) (o) 9)90 JSom P-T Jloges 7 IS0
s ol X bghs 3gas ol o eddie le bgkas

oleg 5o laabiame [Lid s oo sonlive o5 ebislan

WAY 15 ¥ 6,5l 1Y 6,99 Loy Senililo  swikiteo

SIS Colas l b el o 8+ [FKW/M® iy leal
e oz g Camdty OO My s LS 250
gy o o Sl 4l 00l [Vaoy Gl opss
S TVO: ply g oz Gl 0gd oo Sl SIS
bl (2 Ih ply i (S5 SeS edjl g salys
s (5525518 e o5 ol 4 4255 b omizmen [¥]cen]
YO 2l G8IL oSS anse gl el 18 (Lol 0S5 5o
o Frrx0) Jaie [flosb oo oo a4 g, o o> s

09.‘»60 quB \‘/\"\"? ).3|).3 FRUL 9 ‘/VV\ ).3‘).3

e -#
el p 50 b Hlade —YV-F

Sleal el j0 FOT aly b eSS maw glp b polie
39y M 0 e 0,51 Slele gl g oad dcwle

el 00l ¥ S 50 diges (ylgie d ecduie

8 10 12 14 16 18
el
—— 55— — ST - SYex) T by

Wged slojg, o S F S

o @i S gl s -Y-F
Ol bawgie 955 Ol 1OVD ol i Lz 0 Slas oy po
Ar 5 95 (Sl bwgie (g g SloghS AAT
Guore &S5 (pl 4 dzxgl gl oo dewlxe DlgglS 10O/YA
SN Sl o Sley o 4 dayll cpl a5 col
alie lag] Ol g ated Slog (oxbw i L
O S Hloges 0 aS Canl 8y g 0,5 Ol lales &l yss

YA


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

e (A D32 g i s (Seroliyd (55 Lud oo

bog oubimel @l S sl oo Censts 9, 58 50 e
A s 35 5o, WY S o ((SeS S5
AR 58 e 990 0k 0 Sk (Bras D)l U5l
Sl Jg550 FYYEA
Ol CossST Ve 5oy (gl eadplonl liwlone gl
sloo S sloos el 0ol VY B A S laloges o diges
TALDg S SS9y B ) e IS 4 950 50 (3
0,5 oy Vb lod «awgS TV + 59, (sl 09 co dmline o
BVA/YOC J.g‘)_.\ ‘S’L.A o; ya°C )g‘).g e )lS LY 65).«; 5o
A JSs Joges wlce Cawsas YVIRC ply sl o)
5 05SL 5l 2 ol Gled (35 slae S gles il s
olid 59, opl e Slels jo 1) e 5l sy Of sleo
Sy Les p S ol 05 9 i oYL o)F e e
el sga 0 SIS o oaip S Ol sleo o loges gllae
6LA\> B u5L..> 'M)GQ iYOC 4.............) )‘JM O VVie o
o sbe o Sllug obol 4 e > 51 iS5k

P 9 pso Se,S los ;o (T b ity 45 950
‘5:9> )L.wa e G OPQ u)za ‘ua‘).»l.u 05....:(50 oo
Az ol ey ool iz o) eVl les &5 s
Soges o dliie pl 0gd oo attie i Ogd o S
Qaux i .ol svalice LB b 5l am olel o A JSCs

ol 00 ey 4 S loged 50 CewgSTY - 39, 6l

95
7 ‘l A
ask (“ _ “N".,,‘
) [é%z Z | / W 7Z I %%#
_“,‘:ﬁ, T HPFHHHHA f‘:
75
70f
o
& 651
60f
ssf
sor
B L A e O B o O L D J— cuiSyy
45 9 llO lll ll2 139&@ ll4 1‘5 1‘6 17 1‘8
CawgST NV 595 50 033 35ke sloo A Ui
Y4

Jdo el ous Lxl 5 i glasnld o loges gLl
ol (P Cd anl B GogscS eSS da L og e
9 gelosS doabaizme IS5 e gles Clyss VS
SNoged 50 a8 jsbilen e e La 1) Gley (bl
& Lol as e Ll o 68 abase gles (lwl atic
b abhaxe glos cp YL Lo (pl a5 a0 AFNVO°C
oo al>ye Gbl 40 b 0w dliiome gled el JSow (pl
Sy 0 YOIVOC

In(P)

0.5

0.042

) 0 T OO S

310
300} s
oot 4
& S8l
290
A ] -t o | = O — e
."’"""'s'.r-“‘ L e '.j"" —J/' o
280
270 . . . . . . .
0 1000 2000 3000 4000 5000 6000 7000

(4536) o

5515l 5 ypmslaiS dnabiass (glos ¥ S0

s 35 ks (53 dota g6 TS
el o 50 b glp cadaulxe polde 5l oolaxwl L
clie )0 oadaiigs OS g lalaize 5l a8 5 05 Ol sles
Er opsls 0 eadp S Ol w0pSd e 0F o gl
S S I (SaS 505 b eabidl Sl
Sl )9 oS 9 59y B 3 S g Bras sy 0 50 (SeS

AN 15 ¥ 5,L0s 1Y 698 wyoio Seililo  oavntien


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

e (A D32 g i s (Seroliyd (55 Lud oo

35 Sl 25 Sl xS e o VVTE Jolas
[Yol(ca ouss 48,5 Jai o YOISAVSMI/M® 1, el

1-
090 pfem s oy
0.8+
0.7
0.6F
& 0.5

0.4+

0.3
0.2
0.1

39

e (S yg3 S Ve S

Qaux(klJ)
F=S

0- L e 1

0 20 0 .60 80 100 120
4
,S«»S ‘;ﬁ; Ja.we: a.\.wu.uola u)‘)—‘> \‘ ‘wa

30/

25
3;2“
{15!
Y

10

5_

0 .

0 20 40 60 80 100 120
29
SoS S S g b s 1Y S

1. Lower heating value

AN 15 ¥ 8,L0is 1Y 698 (ywyoio Seililo oavtien

201

W
-4

Qaux(kW)

=)

w;] \e )‘5))06165Q5|a)f .L:.M:j.: o..\..ilJLo.c‘ Q)|):>ﬂ J.iw

2k g9 5o el pasie JS8 a8 jsbiles
Gl ol s e Liall &y il s A el
105 el S b lie oo alg) el o a8 ol
Il 4ol les eSS (50 4 LGk >
Ll b oo (2l 5 (g5ladke chaoe b (3,12 Jobs o &
AFY Celes s ol olime il b g oley CuddS L
b sleios 2ol 4 955 (Sp 5 g oundiual &)l >
el B g odum;y yho 4 &yl ol V0007 el o asl
ilogs Bl ke ppan 4 Ve -

Ol Ol (o Sl el L s cele Gl 5l
85 jghailen ccnlpliy oo G5l oazma 55 (SoS (505
Sl Sl ol e b aS glelo )0 b oo s i
eledoo el 1y Sl 55 050 &)l S (g0t 95 (555
0yd Hize Vb 0,5 sled hdgy )0 ez ge Dlilug 3L
el osalin B 55 (SaS 50,8 Ol foged o

Oled 39y R 50 e ol e S N SG po
Sloigy 50 Wiioe St &5 Hebolen ol ouls oold
Wodige alwlS wdjes b oald Sl as et Sl
boo oS (sl LB Gline 4 (g0 )55 puS

35 5 Qaux aljs, Slade osumoyylid VY S 9 VY IS
Vo b 95 s (oo 090 0k o (S5 (Sp S (Sran
O 39y 0 Qaux Hade &l Billhe ol (oliow
&S Cowl JoiKe FVOY ol g oylo 1) Jlade o yieS W;T


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

S yeis 4y e Jlos Ky Jsbo 3 (FaF (5, Lasgi o
S| o..\.,o] V¥ JS..;";).) P)f u—| ‘_ng.\

(k)

Qauxillary

70 75

80 1 oc 85 90
hin

Lowgs AVl oals ol &yl g (guudi o S Olps VF IS
Sz 4 o9y 08 ol les Ll b (SeS (Se S
OAees S b))

i 3 ySLos p IS loy piU oy o —0-F
L1 s olsi g o,Slas gy Sl 10 S5 logas
699,9 sled ylogad (pl yo aes o lis S ey ialsdl
&Ua.o ] 00 d.d)f ).E:J).b AO°C wl.‘ )‘J.M )J‘)J ‘b; u]
25l 03 oy Ol ey g 050 sl B S loged
ol 3 %5 ol 5 03g pl Loy Laloder alo e (sl
b Gl S gl azse alpli sl PBlas oo
b go Gl Col jao 4 S35 oy g a5 oy e
czge al A oy JSe (loy Gl (SIS (e &
O 0 bl wgdioe (V) alaly puS &jg0 o5 Sl ol
A e dies faed Wl38l o 4l A e LS 2w 4
3 Sy lg el gy 95 oe el Sy Ol GRS
sl i VO S

clos B33 aabiizs 4 &)l Jlael by Lialzdl L
SRl crge g il (el alihe 29,5 5 59959 05
Olys als &Sl s 09 o0 ez LS 090 ()l Oy
O,8les oo el Wyl lg elS gl e Sl
bl e Gl S olog Bl S 5 s
core Pl el (e ol i 4z e Gl
oy g8 2o 4 0B ot pl bl sl oo Srals o Sles

A

s 3,5 o 31 (59939 0,5 1 glod 3G ~F-F
S5 Sn S 5 (oS (555 e G2 5 9
O, les 4y Sl (5553280 S50 e 0,515 sla 2l )b
Gapd 9 S Ol Dlyess W, WY SIS loges alel e
Blhe a0 ol 1) 25 O oo 4 cos o,Slee
S 055 0lg5 Gl crge 05 OF (slod (aal38l ¢ loged
cAO°C B £0°C 51 0,5 O slos ial38l b o puiomon 09 oo
4 AC 3 5 wlhise Gl apy S 8 Skac oy
@ e Lo pin Gl Jg w0 cOVO Al jlaae
ber GlPl 8w Gy b e 50 g Whiee I
Ol 5l s w pd les a8l ADBCC 5l ieS slales (o
ol Gall YL sleles jo (Jg el cad Jlesl &)l >
coys S czge g edged ade S Gl Sl

e 0 0 ,Sloc

0.67 113

0.59¢ 112

0.58F 111

0.57r

0.56

B

S 0.55}

o
0.54}

(kW) ol

0.531

0.52f,
K

0.51F

0.5 - ; : . ;
65 70 75 80 8 90

Y A L Y 0 O

Nel

<l sles al3E b sy Glsi 5 0, Shae g po Ol i W S
OAs 8 IS b)) ez a2 63959 2,5

38 Sl s oo Sl al )l Sl 5 (G005 S

Az S e el 4 63955 )5 Sl sled i S
45 oyl 5l S Bl 2o Sl 50 5l 0550 Ol (sles
S ogad il iy cgbige omels o ygiSIS Loy
el Syl IS g e AVl bangte (und e S

AN 15 ¥ 5,L0s 1Y 698 wyoio Seililo  oavntien


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

L 08805 Sl JS 5 s VLo S0y S
Sty SIS Coln Gl b S (5o 8 bug
ol (il boGlogad pl Gillae ol o0l oy p
g a8l rall (SaS (Sp )5 by oaliell Ol SIS

oo GRI3El pt (G00,95 1S Ol &5

10’
0.8 1
0.7} 15
&
0.6 - QSF 303
aux O/
0.5} 125
04 2
40 50 60 , 70 80
A (m?)

gy a¥le oo pels Ol g (guwd a3 oS Sl VY SO
WIS log) SIS ol (l3H b (SaS o558
(AAOC :605)5 rs)f u] 6Lm) AA- -8

G ger 9 axali -V
S 3,556 oles b jeitite (Senlinoge i bally, i ol 5o
SeS 4y gl Gand et (e Ol S et
s 5 ol bl )0 el U S o Sles Ly, ool
o logai (Jao ol SaS el 0uls (g5ludan leal e
orize g oy ol 5 (S Ol e S Ol sles Sl
Olg 5 0 8ee oo euilasS 5 gl nlyl daakiize lales
a3 o Gl gl s s el sdel Cowddy i & 55
Ol Sy Ol 5 1OVl diged wins (2l 0,8kos 5
(o (G 95 isw 8 Slee .l DlgglST AIAY Ll
oxge |y bakde )0 5l 950 0,5 ©f el adily oS
0395 Jol Sloj o3k sl el Blime Dl pis 0 az i Lol
OSpS S g Sras e 9 0ad gildae el Yo B
@S Sl odd dilne gl (odye> S g (S5
CsgST O 59, & giye Cogu Bpan (ka8 am0 e Lt
O 9 59y Job 5o (b S5 caSe e VIVTY ol
B S S VVIFA pln g peoliw YA @ bgypo Syae

Gl Dless 8 et ildae podle el

AN 15 ¥ 8,L0is 1Y 698 (ywyoio Seililo oavtien

0.7r 112
111
0.65}
110
0.6} 19 %
=9 18 }
S 0.55 e
_7 ‘5/
0.5 16
15
0.45¢
14

0.4

1000 2000 3000 4000 5000
(8) S o)l

IS Gloj GRIFIL 0 Shos o p0 5 0 3 Olgd Dl ess 10 S50
AO°C 134,59 p,5 ol sled)

Yl hwgio ol o> S Slpsd W) VPSS
S5 Sp5 bwgi ol aVle Ol S 5 e
ol wes e ol 1) ha )5 S ploy Sl b
e Gl 5o 5l 055 ()l Ol el g JSew (e
o 9 se (oS S5 Oyl als Lot (xlas
D90 50 s AVl (G059 ST il Cge Al

¥z
| . . . . . )glO
Qaux
——SF
0.9 {a
0.8 &)
& =
n §
0.7} £
0.6} {1
05 0

1000 2000 3000 4000 5000
(8) S slo

Ly 4Vl oddpmals Oyl 5 gy S oy 18 S0
o ol sled) S ooy Gtalifl b (SaS 505
(AAOC :605)5

i O ,5los p 5gaSIS Cobuno p5U (o 0 —F-7
48 6,58 ol 0955 p5 < slod g SIS (e odle
oS GSp S Dyl g gandysE S ez JB G
Slpes VY USS ol (guidjo3 eSS Colus o)lo

A


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

Sed g b Sleter (e
S yo g5l olej sr
K) Lo T
K) L sles Ty
() ol t
KW/Km?) IS &)l JUis! ou o U
(kg/kg) Sl p > 4 oadbda 0 pe > S x
| | e PR X WIS CA VO L .
kg/kg) Jolss *
s e
H5SIS QA amio Gax oyl a
(rad) Jo a5 )
o33l n
(rad) 5,55 » a5 0
(rad) ol Jlcons asl; 0,
(ad) oLl i 50 a; A
SIS Gidisy jeee ey T
(rad) el ay4l; 13)

o)

o> a

odo albame ad
e ois ads
pozesl] al
ROV b

5SS ganslass ¢

)9...,...3‘.).;5 uf;i..:- u] ccw

Sy o chw

g cu
OSSOl ew
oS, d

L des

4950l e

3l g

e, <l hw

$99,9 in

ezl Sy Ir

\Al

oz 4 69955 p5 2l glos Aozl s ()b il
s e 3o )3 SIS Clus 5 )15 IS 0o
A°C b o5 T cslos Lialisl ams o Lt gl ool ou
Lo Gl (Jy coad prapns 0 Shoe oy (Rl cge
Peboe S Sbes cupe S cage e (nl Gl i
Sl 5 Ol s09y5 05 2l slos GRIHIL rizen
s Gy S (g adly SRl (SeS Se,S
s 08kes P Gy 16 (o) 2 b A
ey R caee IS ol Gl wese plis
bogs oaliineli Ol alS s oy el o ,Sles
SeSios Gy S il Bonsti g (SaS Sp 5

s 32 o0 LS Allie opl jo eadall sla ow)
Yy Gl s b anlie (o ax 51 e Qi Wy
Ll sl )lo)9% ol 9fes cu s 5l @l) o515
s 5,515 gl ol o Sl Sl slml b ol oe
LT 51 s oses |y 0T LS S e ¢ Wales il
Jemiliy jloal st wiile (dblie ;0 pogasa b ,5aS 0 &5
3l oolatwl ks vg2g (guud 9 (65, 5 eolainl gl oYL
e Cie Glaptn wile pioloye (g slacs,sld
Srae ghals o ol Sl Wlgioe Gty
sl Lo slo g

e s i —A
(mz) e W A

(kJ/kgK) 09 Q)|).> Cp

M°/8) oxbaws y3omis Dy
J/kg) g3ldlsd (g5 E,

SIS ol Jlasl o o Fr

W) (28] s (55, 39 8 5 G bawgia H
(W/mz) cels o 0 b I

KIkg) o s sloys L

kg) p> Mm

Kgls) o> oo m

kPa) ,Lzs P

J/kgK) a5 Sl el R

(m) L ol gl R,

Sy 9,8 Olej s8

AN 15 ¥ 5,L0s 1Y 698 wyoio Seililo  oavntien


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1391.12.2.9.6 ]

S 9 L Sl (oo

[12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

Pons M., Guilleminot J. J., “Design of an
Experimental Solar Powered Solid Adsorption Ice
Maker”, Journal of Solar Energy Engineering-
Transactions of the ASME, Vol. 108, No. 4, 1986,
pp- 332-337.

Grenier Ph., Guilleminot J. J., Meunier F., Pons
M., “Solar Powered Solid Adsorption Cold Store”,
Journal of Solar Energy Engineering, Vol. 110,
1988, pp. 192-197.

Jing Yi W., Sheng L., Yan Fei H., “Study on
Cyclic Characteristics of the Solar-Powered
Adsorption Cooling System”, Science in China
Series E: Technological Sciences, Vol. 52, No. 6,
2009, pp. 1551-1562.

Guilleminot J. J., Poyelle F., Meunier F.,
“Experimental Results and Modeling Tests of an
Adsorptive  Air-Conditioning Unit”, ASHRAE
Transactions, Vol. 104, 1998, pp. 1543-1551.
Boelman E. C., “Computer Simulation of a Silica
Gel-Water Adsorption Refrigeration Cycle- The
Influence of Operating Conditions of Cooling
Output and COP”, ASHARE Transactions, Vol.
101, 1995, pp. 348-355.

ASHRAE Handbook- HVAC  Applications
American Society of Heating, Refrigeration and
Air Conditioning Engineers, Atlanta, 2007.

Iran Metrological Organization, http://www.irimo.ir
Duffie J. A., Beckman W. A., Solar Engineering
of Thermal Process, 2" Edition, University of
Wisconsin, Madison, Wiley Interscience
Publications, 1980.

Alipour V., “A Test Reference Year for Ahvaz,
Iran”, Master of Philosophy Thesis, University of
Manchester, 2011.

Joudi K. A., Q. J. Abdul-Ghafour, “Development
of Design Charts For Solar Cooling Systems. Part
I: Computer Simulation for a Solar Cooling
System and Development of Solar Cooling Design
Charts”, Energy Conversion and Management,
Vol. 44, 2003, pp. 313-339.

Calise F., Dentice d’Accadia M., Vanoli L.,
“Thermoeconomic Optimization of Solar Heating
and Cooling Systems”, Energy Conversion and
Management, Vol. 52, 2011, pp. 1562-1573.
Mazloumi M., Naghashzadegan M., Javaherdeh
K., “Simulation of Solar Lithium Bromide-Water
Absorption Cooling System with Parabolic trough
Collector”, Energy Conversion and Management,
Vol. 49, 2008, pp. 2820-2832.

Gunerhan H., Hepbash A., “Determination of the
Optimum Tilt Angle of Solar Collectors for
Building Applications”, Building and Environment,
Vol. 42, 2007, pp. 779-783.

Wil 5 g ezl gle S OV Icalas s o150 [V

AYA a8 o olStils Sl Lesil el e3 o Js el s

AN 15 ¥ 8,L0is 1Y 698 (ywyoio Seililo oavtien

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

S out

S )55 SIS sC
<l B wy

&=l -4

Saha B. B., El-Sharkawy I. 1., Chakraborty A.,
Koyama S., *‘Study on an Activated Carbon Fiber
Ethanol Adsorption Chiller: Part I- System
Description and Modelling’’ In International
Journal of Refrigeration, Vol. 30, 2007, pp. 86-95.
Leite A. P. F., Belo F. A., Martins M. M., Riffel D.
B., “Central Air Conditioning Based on
Adsorption and Solar Energy”, Applied Thermal
Engineering, Vol. 31, 2011, pp. 50-58.

Wang D.C., XiaZ.Z., WuJ. Y., Wang R. Z., Zhai
H., Dou W. D., “Study of a Novel Silica Gel-
Water Adsorption Chiller. Part I. Design and
Performance Prediction”, International Journal of
Refrigeration, Vol. 28, 2005, pp. 1073-1083.

Chua H. T., Ng K. C., Maleka A., Kashiwagi T.,
Akisawa A., Saha B. B., “Modeling the
Performance of Two-Bed, Silica Gel-Water
Adsorption Chillers”, International Journal of
Refrigeration, Vol. 22, 1999, pp. 194-204.

Critoph R. E., “Rapid Cycling Solar/Biomass
Powered Adsorption Refrigeration System”,
Renewable Energy, Vol. 16, 1999, pp. 673-678.
Anyanwu E. E., Ezekwe C. 1., “Design
Construction and Test Run of a Solid Adsorption
Solar Refrigerator using Activated Carbon/
Methanol, as Adsorbent/Adsorbate Pair”, Energy
Conversion and Management, Vol. 44, 2003, pp.
2879-2892.

Lemmini F., Errougani A., “Building and
Experimentation of a Solar Powered Adsorption
Refrigerator”, Renewable Energy, Vol. 30, 2005,
pp- 1989-2003.

Wang R. Z., “Adsorption Refrigeration Research
in Shanghai Jiao Tong University”, Renewable and
Sustainable Energy Reviews, Vol. 5, No. 1, 2001,
pp- 1-37.

Saha B. B., Akisawa A., Kashiwagi T.,
“Solar/Waste Heat Driven Two-Stage Adsorption
Chiller: The Prototype”, Renewable Energy, Vol.
23, No. 1, 2001, pp. 93-101.

Lu Y. Z., Wang R. Z., Zhang M., Jiangzhou S.,
“Adsorption Cold Storage System With Zeolite-
Water Working Pair Used for Locomotive Air
Conditioning”, Energy Conversion and
Management, Vol. 44, 2003, pp. 1733-1743.
Tchernev D. 1., Natural Zeolite: Occurrence,
Properties and Use, Oxford, Pergamon Press,
1978, pp. 479-485.

A


https://dorl.net/dor/20.1001.1.10275940.1391.12.2.9.6
https://mme.modares.ac.ir/article-15-7970-fa.html
http://www.tcpdf.org

