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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present study, for the first time, adsorbent bed of SWS-1L/water adsorption chiller with
Received 04 August 2016 rectangular and trapezoidal finned flat-tube heat exchanger has been simulated three dimensionally
Accepted 25 October 2016 based on the distributed parameters model and finite volume method. Effects of some important

Auvailable Online 18 December 2016 . L
parameters on the chiller performance such as bed averaged pressure, temperature and uptake variations

with cycle time have been examined for better understanding of bed dynamic behavior. Also, a

,'if,ysﬁ“fpﬂ?é'n chiller comparative study between two different configurations of adsorbent bed including rectangular and

Adsorbent bed trapezoidal fins has been conducted based on identical length and adsorbent mass. For this purpose, bed

Flat-tube heat exchanger temperature, uptake and pressure distributions as well as the vapor flow patterns at the end of heating

Numerical modeling cycle phases and also effects of fin height and spacing on the system performance have been studied. In
this investigation at fixed bed length of 20mm, fin height and spacing variations have been examined in
the range of 8-20mm and 3-12mm, respectively. Results indicated that the system performance with
rectangular and trapezoidal adsorbent beds are almost similar except for those conditions in which fin
spacing is 3mm and fin height is 14, 20mm. For the mentioned dimensions, the specific cooling power
(SCP) of rectangular beds is almost 5% and 17% (for fin heights of 14 and 20mm, respectively) better
than those of trapezoidal beds. Maximum and minimum SCP of adsorption chiller with flat-tube heat
exchanger were obtained about 882 and 163W/kg for the smallest and the largest bed geometry and
operating conditions considered in this study.
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& Switching frequency
® COP: Coefficient of performance
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* Adsorption cooling system

% SCP: Specific cooling power
® Adsorbent bed

* Lumped parameters model

® Distributed parameters model
® Adsorbent

" Adsorbate

346


https://dorl.net/dor/20.1001.1.10275940.1395.16.12.84.9
https://mme.modares.ac.ir/article-15-12121-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1395.16.12.84.9 ]

Obed 9 (5395 031)3exo Mo

b 3 Hha 3 Sles g Ki- Axwo (e xS Jdae wdid YUl il Gaae wi

Slamlie gaslllas S bl )3 09500 (o) 4532 loj > 1 s
S oglite gwatn ()l 55 OleSe (Jsb 5 oy saattine b aslr
i oS oo el (sladined g hhiee slaod b O3> la e
Obr sl on 4y jiwy (50 JLad g labasd Qi dlod w555 slaie
5 ) 5l opdlay 4352 e )S (slaunld plesl o yo 8yme
@bl e 0 os p sladifed 5 b slaged o sabols

Dy

e il Jow -2

ool glo)F Jowe S 5 wdlr Sl sy sl slas slos,p)lS o
oot 5 5 LS U6 Jlws o5l saly) GLLI s L3lr o3 5 og e
313 5l a9 55 Jalo Jlow 5,05 o0 518 (0925 D50 53) agyd
b g ) Galopo b Giole 5 crgo a5 2 Ll sl p (5316 sl
Dylee Sy 32 b bl 4 e oS 0ad jey D3l Slse a9
O 39 0 sla 5o 5 0,5 o )18 alrie S y0 Joe oS el S L
sl rbw Qi g4z S oo Giledae jskiie 4 00,5 0 pexr
By amain by @leS Jae celie gawae a5 cl oY
g Awdid ;O oy (W 9y Jodo 4 Geghy (nl 0 090 (glwand
@ ol 5l Sz e Giludae b dalllae 550 Jose 550 Ll
S Sl 53 LS oshoe a3 S s (gove S sodgue (lye
3 S2sS Cand (28,5 45 0 b a5 wiols olas [11] lSen 5 asejls
S S Sl (@97 a3 See (08 dn ol Q3> e
il (sawain sbml 5l G 0sd oo it e oy Jeld 2Bly
JUB Lo yS B Jlews ooy & b e sloys Jlamsl w¥olae col oo
Slge a4 bgipe py Jlil o LeyS Jll ¥oles ol o 4y o 9 5318
Gyl So 1 USo 0 aisd o plojes Sjgo a0y Jlw 5 3l
slaanlp 2 IS8 o 5 slamzed slaged b codmamio Jus 5l o8l
J> sodgae Cenl oud 00lS pgal 4 yeS0e Jue oy g LS Jlil
ol 00 00ls lis 3 S 40 5 (g0ae

3l te o 5-1-2
[8-11,13] ol ous oaliasl 55 los b 5l Gimgyy cnl yo
4 oailal 5B 0 5 mbe Syge a4 cadods B Jle Jlew -1
sl 0als 423 5 5 o oS 58 & g0
# S ol Gl g evs IS5 65,8 L3lr Db (eles -2
Ailoalds a3e8 s ;0 eIy Oyge a4y AT e alie Ole>
Jolss eadlml L 5 eadodzr bole Jluw 03l )3 (g -3
315 9525 oled
Jl ool el s ol il o0 pon oy S (slizid 4,4
o 43,5 155 3 ol il Slge g Lo ecs5lS JUIS e,
ol
W Cod DIl S sl galaime slod 5 (Seeludge i Lid -5
los 5 Lid Al 3 el it e 4 Comd 5 Sl S

b ol 9 e 5l (oul O3l s

oSl &Y olro-2-2
JUS 5, ol Jlow sl o5 ¥l w0 ol oLz s ol

347

tallae o (b oalie pwsin S5 ololis jglaie 4 [9] (i
plxl oil> 5 (mye Slamio Slagnd ) 2 Ealr (pusie lanlis
St 5351 delow 4 [12] jSen 5 Ll Koo (glaalllas 5o il
3 G5 GBS it &5 Wope) am Gl 4 g Sy QI
saall o [13] e 5 aiajls ams e &y ol jlid slol al> e
$leyS J86 Jlm slod 5 s stz 536 oy 4 395 Slalllse
ols plis ls sl sy J3lSkow @3l 03 sty Hha8 55, 2 5999
50 oddi g,y alite Yl elad Gl A piees Aty 0 Slec oS
Jols e ke 0.3 5 0.2 oy b kb sosgome ;5 o] gaslla
Ol & g b i Slinios saelsl o [14] S 5 8,51 090 oo
2 3 3 o538l il (odlr Slse il Lo S JI gy 05
5 [15] a5 555 iosei gy 1y s slo ) Jlil osege
SN Sl mlie b (o i 055 s 50 9,Shos 055 lmghy
g 03lo )13 ol 3590 1y sy8bsly O 5 (559351 lapinmms Jols 9390
AL el foneilys Graloyw Sl 9 Lo &5 (55955 s 45 Wil (LS
D e O See 1 st agmme L)l o

@ CF il g Scdx i eslinul b [16] olSen 5 uledge
Pt 09 5aSilen i e s 63,Shos Lulpd 3t
Ol gl bt wssls S anld Job 5o 008 e slailynl S3l>
5 55alsl JLaS (il b a5 odal,d 55,5 5 5yme e 4S5 ol
ORIl e e slod g jemilaST L8 alS Loy 08 ke les
@ pyr JUS! ghcaglio 5l it ol wnld Gloy Doe oy il o0
Gl 45 51 ol byl 1Kis amet el ola LyF Jlil slacuglio
4 2l sl amipe g ol Gloj ae jo Jolad Lyl 4y (o,
S0 5 sl Sceglie o Conl LS i ppate Ghilerw Gl

@l o wain Slarie walpls slagiagh 4 4y b
b o 6ol ceeal Gl g o Shes Lyl 5 (ol i
slodam 5l Sslite g5 )l (e Qi S bt
6ol sloS JUl pob 1 &5 witenstmamio sl Jae oloS
b Ciz glaJus Glsie @ bl eslinl gy ol 5l wils,05
4 2ales] gaalllae S, 0 [17] ol)lSen 5 bl ool a5 LB
L cobmamio o @l (oxhw Gl jle S (Sl L8, )
D3l slaails Jolds Jloss! Jawe o b o stmlie 5 (slaiizgd (slogyd
i Jlad Glaanlp cov il gamie Sy gy, 4855 o]
ol Giwgh 5o ool Gl ol Jaw a5 wisges Slil bl ozl
O3 50~66% sg0> ;5 cogae Lialeyw o5 a5 1y edg al,IS ShalS
ealylo 1y Jlossl Jowe ogats ooy

2 b e galols 5 gl il pwyp lie ool 5l Gaa
ol 0ty S (rhaw Gdx Gl SG o Shee  CSSmazie gla o
95,2 X5 0 by gaman Joe Sl L eteds 6l pskaie oy
o et sl sloydisn 5 loydiny e JUHI Cosslis g5
Oloe a4 SWS-IL 5180w cogdlay el o0y soliiul j55 30 sloJare
colis jghite .l so a8 5 Ll 10 sdighode Glgie 4 ol § Ll
Glabsd Qi g Lo jlad .Sl Slyss Ll jo i Sealis (3,

! Flat-tube heat exchanger
? Intra-particle mass transfer resistance
® Inter-particle resistance
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! LDF: Linear driving force model
2 Polanyi potential theory
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Fig. 1 Real trapezoidal finned flat-tube heat xchagr [17]
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Fig. 2 Schematic of heat and mass transfer in trapezoidal finned flat-
tube heat exchanger: 1-inter-particle diffusion, 2-intra-particle
diffusion, 3-heat transfer between metal channel and adsorbent
particles, 4-heat transfer between fins and adsorbent particles [18]
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* FORTRAN

* Alternating direction implicit method: (ADI method)
® The tri-diagonal solver algorithm
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Fig. 7 Cycle time variations of the mean bed and chamber pressure in
the sample trapezoidal bed with FH=14mm and averaged FS=3mm
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Fig. 8 Cycle time variations of the mean bed temperature and uptake in
the sample trapezoidal bed with FH=14mm and averaged FS=3mm
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Fig. 11 Bed temperature, uptake and pressure distributions at the end of
isobaric heating process in the sample rectangular bed: Top:
temperature, middle: uptake, bottom: pressure and vapor flow pattern
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Fig. 10 Bed temperature, uptake and pressure distributions at the end of
isosteric heating process in the sample rectangular bed: Top:
temperature, middle: uptake, bottom: pressure and vapor flow pattern
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Fig. 13 Bed temperature, uptake and pressure distributions at the end of
isobaric heating process in the sample trapezoidal bed: Top:
temperature, middle: uptake, bottom: pressure and vapor flow pattern
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Fig. 12 Bed temperature, uptake and pressure distributions at the end of
isosteric heating process in the sample trapezoidal bed: Top:
temperature, middle: uptake, bottom: pressure and vapor flow pattern
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Fig. 14 Variations of cycle time with fin height for different fin spacing
in rectangular and trapezoidal beds
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