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Among solar collectors, solar parabolic dishes have attracted the attention of researchers due
to their high working temperature and high thermal performance. The purpose of this study
is to compare two absorber receivers (normal-black color) for the solar parabolic dish. The
analysis of energy and exergy was investigated for different conditions at different hours.
Two-axis tracking system was applied to the outlet temperature in the solar parabolic dish
system. The results show that the maximum temperature of the normal and black absorber
is 101.52 and 115.53°C, respectively, and the maximum energy and exergy efficiency of the
black spiral absorber plate is 0.7 and 0.21. In addition, the designed parabolic solar container
raised the temperature of 80 liters of water to 60°C in 5 hours after sunlight, which is suitable
for bathing and washing clothes in winter in backward and rural areas without electricity and
fuel. Therefore, it is enough for four to five people.

Keywords Solar Energy, Parabolic Dish Collector, Thermal Efficiency, Two-Axis Automatic
Tracker, Exergy Efficiency.

CITATION LINKS

1- CFD modeling and evaluation ... 2- Recent progress on solar cabinet ... 3- Thermo-
economic analysis of solar ... 4- Experimental and numerical investigation ... 5- Thermofluid
Numerical simulation of the ... 6- Improving the thermal efficiency of ... 7- Thermo-
Economic evaluation of ... 8- Experimental investigation on the use ... 9- Thermal analysis
of a solar dryer ... 10- A detailed parametric analysis of ... 11- Experimental analysis of a
two-axis ... 12- Exergy analysis and optimization of ... 13- Performance assessment of
parabolic dish ... 14- Development of three-dimensional optimization ... 15- Solar parabolic
dish collector for ... 16- Simulation and optimization of a solar dish ... 17- Experimental and
analytical thermal ... 18- Performance investigation of solar ORC ... 19- Design and
development of ... 20- Design optimization, fabrication, and ... 21- A comprehensive
simulation on optical ... 22- Experimental study of carbon ... 23- An experimental study on
a ... 24- Cavity receivers in solar dish ... 25- Assessment of linear solar concentrating ... 26-
Solar energy sciences and engineering ... 27- Experimental study on the solar ... 28- Energy
and exergy analysis of ... 29- Thermal and exergy performance of ...

Copyright© 2020, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-

NonCommercial terms.


https://www.sciencedirect.com/science/article/abs/pii/S0960148119308626
https://www.sciencedirect.com/science/article/abs/pii/S2352152X22004571
https://www.sciencedirect.com/science/article/abs/pii/S2352152X22007010
https://www.sciencedirect.com/science/article/abs/pii/S0959652617304274
https://mechanic-ferdowsi.um.ac.ir/article_42360.html
https://www.sciencedirect.com/science/article/abs/pii/S0038092X21002425
https://mechanic-ferdowsi.um.ac.ir/article_39973_en.html
https://pistachio.vru.ac.ir/article_102651.html?lang=en
https://www.sciencedirect.com/science/article/abs/pii/S0038092X20302061
https://www.sciencedirect.com/science/article/abs/pii/S2213138817304538
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.4300
https://www.sciencedirect.com/science/article/abs/pii/S0959652616312057
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.3479?casa_token=6erIsyMv_D8AAAAA:SyFzbBJvNgXmZtivTR3E_RtxhxPY6HtzBduh6ItDSQ94u8_EWDXNbdi2bfuGeYmjk53IUc3RLYXyEQ
https://www.sciencedirect.com/science/article/abs/pii/S1359431116319238
https://link.springer.com/article/10.1007/s11356-022-18586-4
https://doiserbia.nb.rs/Article.aspx?ID=0354-98361600104P
https://www.sciencedirect.com/science/article/abs/pii/S0960148116310515
https://www.mdpi.com/2076-3417/9/15/3048
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.6164
https://www.tandfonline.com/doi/abs/10.1080/15567036.2020.1806407
https://www.sciencedirect.com/science/article/abs/pii/S0960148119308961
https://www.sciencedirect.com/science/article/pii/S0196890418303091?casa_token=9TiCwQSluFYAAAAA:22GedUM8ZPC1lWErzhDuzOxAOe9VMFRgkOsG4CoMtsxc8hJ4c0i9lo3ppb__SnfdjsM0aOUgjA
https://link.springer.com/article/10.1007/s11356-022-22569-w
https://www.sciencedirect.com/science/article/abs/pii/S0960148120320462
https://www.sciencedirect.com/science/article/pii/S019689041830685X?casa_token=0-PdVkVEhVEAAAAA:egnrXKornqX6S3pI8Vx5ZE9gd5qWjMYwtNhqJnbveptxH01yd78nL3T-D64dWmiyjXqNAEFPBA
https://books.google.com/books?hl=en&lr=&id=QNTKBQAAQBAJ&oi=fnd&pg=PP1&dq=Enteria+N,+Akbarzadeh+A,+editors.+Solar+energy+sciences+and+engineering+applications.+CRC+Press&ots=n8IV0dO1IN&sig=zjK6KUJ1AMZEQjQ_gSvuk8W59vI
https://www.sciencedirect.c52152x22024409/
https://www.sciencedirect.com/science/article/abs/pii/S2352152X23000907
https://www.sciencedirect.com/science/article/abs/pii/S1359431117375385
http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

ohlSen 5 (ox> B pdlo Jemo PRV

Gled Zobw (sl 7T st Ly giSIS” ()5 Jgese oy
Ly glaygisIS g J3,8 (5l giSIS « (g 9o (slnygiSLS I
eolsy 2l 4 liws sl J> ol puidlen! (saxdye>
O 3l G gt 53 aeie MO st iy
635 slvely sl bl a5 @l sl oSl
of slaoly 1 G50 4 313 3929 saiys> 655zl (sl
Frede (s3udyo> ($55] el (Saudyed Syete > (555
wiile YU slales b 5l slaals (sly ool gie SO
Slgi g (213 Sl g andysd iy 9 i (S ndyeS eSS SIS

[12] el tys)
slael JB o oly) S (s3udyg> g4 G slayeslS
S 1131 sitn YU g lawgie slod pshs 53 3Skec (gl
253y duglio (g3agm )oSIS S b Ty (gudys> iy jeislS
IS o Juds 4 Gl (09L8 &5 05 el s il s
b pleddly 9 516 Syl wlali by JolS job 4y a5 5L
Uiad sleosiiSiShedte .l (g 3o cwl bidye iYL
G2 5 LS 158 sl Gegie sl soap)lS 13 (saudyes
Gy 0aiSSyaie 3l oslaswl Lailais)S 18 eslaiwl 3yg0
@ s gladlo 13 (555 st Glapiucs ;3 (saadys>
$BoxSae el SOl a3 I8 asllhe sy @b
O odlatul gl Iy (saudye> (slayeSIS s b az)lsa
@l Ay 5 sy Dge Ghinl dbize 5 5 (56 Loy
HPSIS Ghas (595 3 50950 hlSer g jlegS I T2 sl )3
Sxede (s3udye> il (e gly g9t (sdye>
4 @Ylwgil 51 esliiwl 45 wde Glis gl .aisls el
—0 oSl eyl JUl 1oy W BN Jyese Jlw sl
b Gb> 5 Gusd e g auizd ohlSen 9 aagslsly 1] ams
G sly oaiSSHete j 0uipS Jlos camdse il (sl
ploxil 0338 (595,18 @595 3982 9 (5395 035 (yilasy ST
4 04335 55 ool Cuod 4 (sles aS 15,5 samline Loyl .aisls
0 @ 42gi byl (S 0135 (59) Gl S &js
&S o 53 el 3oys 50 Luyis 65550 pledily oyly> 5JUT
10 U ey F 5ol (63959 sles 0 4295 b (55,551 plesi
2 G aalllhe S e 5 (55951 11O sl yusite a0y
sloyioll (595 5 (alexd aallhae g (slalynl o)a> 013,55 (59,
ol o sl o IS eyl S g e pleily o Sise
o dagly 5l ygue a5 s 50 Gl Zulis L ailesls ‘olz.:' o
Ve 394> 55 il o3l GlaliSl wely azpy B4y azpy VP
5 Gig M dsde ardye> slaiSied pled (sl 1oy
szl sy calis JSo dw b (gloyas L_;L:bo.xjxfﬂ ol Ko
Ao 3l puizan 333)S eslaiwl (ORC) I uSily a5y
L g 205, oslisteol ORC LllS Lil3él (sl iliben Jluwgili
[y edde Jao S codolews ar oy gloosls 5 ealaiwl

P 3T Y glad (F¥ 5593

old e (3551 Jalod 9 925
Sly Slogsl by b (s3udygd> (s9ogw
L,iﬂ.& L.é)La.o

¥ 88l il paws dazee ¢ "W g \epe b8y dle Jeme
oyl 358 5 o&ails SSlKe uwdige 63Ul ¢ uwdigo g (38 09;\
33 ¢@8L 3ol Alji o&ils SlKe uwdige 635l (wiige os)fv

X €S

lod duds 4y gadyo> soepmw Lo (s> sloyeiSIS e 5
Bam culesS iz 395 4y |y ol 4293 YU 3> 3)Slee 5 YU (o)
O3 s (S5 obw — (Jgame ) L3z 0235 95 dulie caslllae ol 51
cdloss sl 68T s il dalxd g iz ble (siadys> (s3agu
s )3 529y5 (sLod (sl A Gy wglite slawlebs 43 alise
&0 b oxlatwl oy 93 Sdlegil byl (sadys> gseew Ol
VOV Casiys dy S5y ol 9 (Jgame w3l slos yiSTas a5 s 0 olid
b @ bayse (65,551 5 (65531 033l iSTa> 5 31,8 il 423 1NO/OY
O ol g Ll +/¥Y g ol puslie b SOy ol gle O3l
OBl 5] gy el 0,3 1) T i) Av (glos o (> (5o (s9agus
G g o355 plam (gl oS o1y Rl oS Gl azys To gy QLT
9 Gx 39S &S (liwg) 5 oLl yes 3blio p3 liwej Juad y> b
ol (BB a5 s Ul sl t3yls 3929 Glwd slaesgw

Sy o b o3l ¢ (ssagu (o HeSIS (saadyos (655 aeflganls’
55T o3k ¢ oype 35 Silegl

VEANYTA sedlyys gyl
VEP LAY s Gy

vkalantar@yazduni.ac.ir :Jgiume odiuggs®

doddo -
2 G5R Spae sl plxil wlidxd g wlellhe pulul
o cwl s ol 2 sgb 50 il 93 Jlo Yo 0 ol
gleedgw jl ieS plizen plinand glagil l oslaiwl
Sl S3gll 5 huse ) @ISie el 45l s
et p5l gloams j3 (> ol b sl 00 plez 55 (55l
S3dys> (555 ohugd egd 9 yisaad slag iyl 5l esliiul &y
M Sy sandss 5350 51 eolital B casl asly Gl
)18 (sl oy 4yl (55,3l St b (g5l (sl ol
oS diwd Ghleg gaadys> (slaygsSls [l (gslaidl
G hd calsy G L g o0 iz |y audye> 65
42,3 Voo U 5l (slos sbain (sl 038 o ol ade sLo)S
551 g5 ()i Jsame win dbio (slaygiSIS ol il
1S s a3 Voo i brgie (slod b (gl 1561 it
CodaS Ly ouiiS Spaite j5iSIS g onid duli ag) (glanygisls


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

PEY e 213y s (S0t (S0 YA s (550551 il 9 22T uagss

ol oad S casby 5 Los S g S ojluil ailolus
G5t (i el 2132 g pilucrs Suladds (V) 9 (1) JSb
TS g elsl 53 amse glas 1y pole pilunnyd (Sandyg>
0925 9 (sadygd (Soapm led ol g (slaciand
950 4>y dbgiye 5lais puSsill g el

&l oteslies +[0 cwolis by Justwl @) 5l iy wlw gly
Jeds 3 yiaiile ¥ Gbgd (dgy 5l 01K by el
osldnl yioplio W el b (Sl §)9 9 ylo il ¥ (el
23 Gaudye> (S9ague Ui 4 bosye layiolly sl osd
s eilg &S ol Gl ccwl ead esls Glis (V) Jga
Uz ($390e9 GBI slajsze slacz 53 9 S Sy,
s 45 |y Loy T g olhb |y Syoie (sbaagly ol asls
OiEyz ly crels cwwd i Slise pa 55y )]
4 Az g0 4y (g390e g GBSl jame glacg ) o
S oanS Phb w2 £z bugt & Wozie 355 590
970 w2 )3 511 390 iSpz U osd cual gt wygean
335 @l (s (sl (s390e 9 S

g.‘!bj ! e.lj)._,f
o —

o 8 i ylug S

| | e 39 uiye (il ) il

Silogil 6 ygoe

Sy 9> (Sagu Gl iluaw Saleds (1 JSb

S80S 53 ud G adiad sl

SR S 50 s Sz satas pals

dbgipe slizl 5 (3adys> (sagu Lind il (Y ISb

Modares Mechanical Engineering

r2Se 0335 45 W) don (ol 4 gl 035 (o Sl
1181 450 ORC eyl guie (sl aolio S Silgiie JSb
SAISTS yele s S dswgd 5 Phb 4 e 5 9ol
o9 93 Gy by b die o5 (it gy
§90d (imd Sl Gulil p a5 sas oo ol bt . auxs sy
S [V (gandys pgali coluse ALy dsiwgl (saudio>
ol osel Cuos ds FEEIS GV wdid JSped cuwd g &0
a5 el o wilu gl & m3e olis golasdl LT
9 patd 1l o 4y (ygxie &S ol jlLo aggy FAVY
H9SIS 3ySlas (Ll g el (2hb (5l dus 4 o) Sen
Ol glis b lay (S glaaplS gl (s> (s9ague
G gz 3 80 o 5SS glS bb oS ilej 23
FAIYA)Y Cgiz - Jlois ez b dunlio )3 (Juoyd £V/55) ()¢
o1 > HeSIS ol s ogdle 39 ity (S 15 (10y
Y s QLT ol 1 (e el 5 (850 53 1y Of yid Voo (glod
Soiund 9 93)S plax sl a5 sy yialisl 3l azys
39505 &S (g g oilo cde gblio ;> Gliusj Juad s b
ohlen 5 3k 200 canl SISy iy U ylez (sl 31 392
! gl 0a> 013,85 S Il 5 658 3See (g5l aid
Ol 2l 203, uwp | (g3 s 93SIS S pilsnas S 5
s sl ar 63k 3> U hgi (il dasd glesdly oS s 0
P e Gl sops A code s,

Gl Bl Sy pBaunss (i slagiags
ale 3z 05,5 b saiSS)ate plluc Sy 3 5wl
S5 ol 9 Jyame gusle L3le amio (o (ldualio (uno
3 gyl Ghagdy )3 el 485 s (sl pu)
ol 53 Orizen cwl 4B LS Guyn 330 E9d90 ol
&S canlodds odlaiwl oygme 93 Sudlogil Llisy I g
ol 30 YL Ty (saudned (ot Ll e glonly
G 290 352 54 53 (S Bpae sl oad aidlo @i
o S sles 538 bl slagialail 5 sl a8 Syl
655 o3l s Ghba 033l g (65031l Jlw slos 5 Lo
w458 oy 3550

o sbg; 9 dlgo =¥

9 (Shudygs (s3apm Lld olws el 5 Db b -1-Y
ol wilileto

4553 YVAAYF) ol 198 o3p yod 53 5L (sLad 5 b ialo;]
Veor 45050 W g Ve (cljgy 53 (LBxdd 4> OE/FOSA (lads
oot i s S pllgR ol 3wl ead ol
2onsle 03lo 013 (slociand 5l oS oad aisle (saudyes

IS S Glas (St K 5 (Jgem0) pue pud
9 08,108 b blusl G35 wygme 93 Soilegil Ly,

Volume 23, Issue 12, December 2023


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

ohiSen 5 (sox S ol Jemo PR

sy awgi Testo €08 olSws 51 Iga cueyuw (55 031l (sly
S o3l o332 g 4l s e o) B3 by (ysSli Ol
052 ilBiaeS (sl ouds oslital axiliyyie 5+ B o /E
2 45 55 5 Gy se cushd ede Gl Go
pie cagh 12 55 GlalegT LSS s OF oy (23 poyas
o2 - MBlsed a2l BB Salal gl g ol uyy ol
SSlae 5 03 STl iz s 5 031 ol 51 plaS 50 oy
il s (oS0l (gl sl oad 4is,S i 4 Laosls
L KIPP&ZONEN CMP 5 Jas yiogily olSiws 51 (sauiyss
A odlasuwl (gope yio p wilg F) eds

~5la3l hlog 5 (V) g3z 03 535551881 il wlasde
53 oad (6503l (33 390 camline (O) S 45 (55
abgye (slapialei] .abbise 4l ©SLS /oY ogtoles]
anl 035 ol 17 B A clus |
(§ S o3l ‘oLiuz: 23 onl wds dos I (gamie SV 4
S g laylil s 510 b 6 S GBIS 3 Gledl glalla>
AB3e ) odd UylS pols glp casks pic ¢ mosls
W g pSesls sig) ,n wlizl BB e balks I By oulplo
3 o Jolds Jalge By pol> dallae (gl a0l 3929
oxd 48,8 418553 (V) Jgaz 53 (s audygs il s g 2
slbs s 4 Base Wosls (550510l )3 cosbs ese .l
~o0 JAUS 9 e Ol B e pdil izl oS Gslas
dw J8laz log puSeilul s crad @ g el o3ls &y b
sl sl oxd 45,8 a3 55 laosls (uSilie o 4S5 b
518 6nSe3lal ey gl S Sy a0 Soiladtuc

el o Bis iales!

651> e¥slae ¥
9ot Gtad $551 50T 9 Gl plosily w¥slee -1-F
Siady9>

Lzl @3 oS Gl 3Slee ol> asllho s
udo sloyS 122231 5o o s (F) 9 (V) o)) @Yslse
390 dalne O bawgi oad Lz (55 olsie 4 Quseru
Olad dled 33 35250 iy (2L Qrorar (s 3adys> (555 5

RO

Nen = Q.useful (\)
Qtotal

Quseful = me(To -T) M

Qtotal = GAgisn ™

P 3T Y glad (F¥ 5593

slasti) yioglse A JBS b e o) 51 e J1sS el gl
gl (535 e 3 0303 IS8 ayle wipguay |y o 45 (93 W
Aol huwgi (S5 dloldys uw JagS5 U 03,5 cuai ind buwg
3 e S el S5y (gl 358 palaid B s bwg
9 3 iz copo ab oslitul (St 09,8 S5y (5l
e 28lie N0 g AL iy @ gusle 013,S abw
o3 guio Syl Gl Bjlas 13 psls el I exlaiul
(53909 dw & b ol ol Gh iz g A
el sl 659 5 29> 3 690 Uyl el sl ol
o313 318 dalyylez (595 9 3 Sl 03 2o (595 32 J25S30
Gl Jlw s SMisl ede 4 plug ol )3 A
Silogil wyguay wilgin oy a5 ol gl oKiws S8y
4 axgil (g390e jemey GBI jeme ez slapisyz
e cwowd 93 4 hb ool wes plail audyes coslse
o3 9 S ysise 9,98 LS 9 AC wdg VY- g 4 5L
ol Sl gise bawgd Guaw 3o plod il
oleyd slae cawd mhb  ulai e w8y Cilie slacgsys
650 wlahd g jeilsl alwgy DC wdy 3 Gp 4 Lo
loygans 35133 5 L ouw (5T 9 199 4 b jguuniun g 595 LS ki
S 0138 >hb (5y5b 4 3l lagjley lacueslie glgil
Gl odd cuad Giad Slbl § aS)5 d el jguiw bwgi
ULA)S CJ).@ )'JA L ULA)S )l.m (¥ A2 (0 ‘a))ﬂ ULA)B )'..Lc L
alizo (slacgzys |y Gl (Suyisdl jgige huwgl Guaw 3o
oloydylan g a8 jlae edle (F) S 3910 35 eSy> 4

LAY (0 ULu.u b

Lsﬁfojl.ﬁl Jolwg -V
3> (sles (sauiygd (9o LS (sles xS o5lil sl
S ke (sled 5 epdd giie 53 OF glos (zupsle 043y
45 HIV0.°C L — ¥eeoC alod o3game b K g9 (sl J39550)5
o83 51 o] 5yd 5 cad (sly 9 8l oad oydllS L 5]

A oslasul (Hioki) AJUlS Vs ,SYLus

Gdysd (Soagm s el glayialy () Jgio

Jledio W el
o VA 00iS 35 poie dilas ,lad
) Sl alsls
&0 0 YIOF o diles ol


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

FFO e i3y b (g 3idyod (Somgun i et (553351 Juod g o (s

@

() 1))

S3y95 (S iad piuaw Sl S s> (2) plosd Hlae (@) cenyadlae (W) wolo g 2lhb (F IS

5651831 55 Jus (slayiolyly (sl washad eae (Y Jgao

-If K (T) Lo

Yi W/m2 (1) il ©ud

5 (B) «(F) ladhl 5l audys> (s3agm Liad 55T e35b
cJole Jlws 31 By casie (63,51 12425160 50 o dauslxo ()
ol S S SiSTam oyl 1161 355 o dualone (B) dlal, 51
S 4oyz oS miie LS ol ST S s plgie «

bl

Modares Mechanical Engineering

(5)35 ej‘.&.ﬂ d,ghug wlakdin (Y Js.\?

Joo 9 oliwd o jLw &b el

Soail
+4 W/m2 KIPP&ZONEN Ty

CMP6

Volume 23, Issue 12, December 2023


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

OblSen g oz B plle Jemo PP

e gl
f.

Al o g

(2l) il

r

A

«

(3,5 il aor 50) basas sleo

(sl 3y y20) baaoma 5lg Cas yun

lalesl sy Job 53 e ey 5 Los (uSSlie el (Y S
e olej b anolio 5o

Ghae gleossy by 8Ly (gaudye> (53l 51 s)lade
9 33850 2 > 555 4 S g g (slaJsSge wiile
$lod (slos 127281 say (o a8l 1y bumo (glod dsc s
B YOIYY Gl 4 baamo (e ey polie 5 e
ol ysio diliysyio VU oIV g 8LS ilo dsys VE/AQ

2 el @3z g Jhw 2oy sley Wl (M) S
O3Sl b aese glid |y (gaudyss (gagus lnd oo
Yo sdygd oot lad BB (ganings il wad
G3wiys> Syaem Ui jl 52ex5 Jlow slos palnlia 139,00
ol psio SIS Sile 423 YY/AA U PA/YY (o culiys 4
el 33 3L il 4553 YY/AA 29,5 Jluw slos yiSTas
a3 VVOY B YOIFY o anle w3ls slos .l VP
VVOY Gaayle L3l slos g el psio S ol
Jlw 29,5 slod b oSl VF celu y3 oS S6lw a5y
51 oslital b lgie 45 yls G3isl sLS ke dzys YYIO
bS]y Gl wlali zasle Q3L (59, wyliie glagile
ale O3l 3l oslisul @K Jluw (sles 35 (1) JSib .l
e lad 1y S5y obwe

(5155 wiles asy0) Lo

0
Y '_‘—/A‘
A § Ve " 1Y Ty VE 1 V¢
fcea) glsj
el Al e Pl A gl g e DA

L;-E‘.‘:—.ﬁ)l-" g.’)‘.?ﬂ oalétwl ﬁliv.m Los ub.us; (A JSA.‘E

P 3T Y glad (F¥ 5593

ool 3 eslisl 3y30 (5ol Lils (O JSi

(26] iy gyl ulaol o <Es esaaitygd ol 53,581 ol
b 485 183 53 (glS YO audyeh (slos .90 drlne

E
Mex = 3 ™
. out )
Eu = me [(Tout - Tin) Tambln ( ) )
Ty
s _ 4 (Tamp 1 (Tamb *
Fo= G [1-3(E0) 12 (E2)]

&0 9 ey -0

b Gle gloy Bl js (siudys> Gl wlhnss (7) JSb
ooy et 38 b adiygd il aS cunl (asiv da3e olad
Y b 4 VF BV el 390 43 g asly ial58! e 51
#5531 ccamnloadds oaly lid (5) IS 5 5 jghiles w0
e b 53 gipeyle y wly W5 U e 53 guperie y @l
3929 S Uyl zud 9 399 Blio (ylowe] o ialej] plad )d el
bl Al

il 53 b (slod g 19 ey (uSilie il (V) U3
1 Gl Bioma sl5m (sles 8300 oL |y lone gloj
Abise O8I (sadyg> AU

Bz 10

M.
‘% L BET
.3 Voo
)
4 A
-
3.
%
i .
3
*mlll

[ ||

(el glsj

OllojT (sljs) » (gawiyss Lol wad wipnss (8 IS


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

FEY e 213y s (S0t (S0 YA s (550551 il 9 22T uagss

¥ [ NENTEDEIEY
B sl o e ila

.'Y I
o

.1 I

'

A

'

wys

Gdyg> (Saagm Gied dilig)y (55,551 033b Silee (V) JS&

&355551 003 cuSileo
o

5 5l o35k peaiSlo guyle 3> 5l eslainl b (glaslas 43
SV g IV i 4 (s aaidyed (s9apm O sl 6555
0SS eslasiwl ‘63);' 9 &5l 033L (43 u.ub ede ccwl 4
oy phals el wlgie & S Sy calio Giibsy 5l
orized 3 3sd Jhw 2oy by g ol s wiz
oslaiwl g pgaineg)l Guiz 3 @l JusS 31 038 oalasul
3 5505 aslllae )3 il syme 93 (b3 Elusw I 3,53
el N g o V5 i 0 (55351 5 630 e35L penSlo
izl gle 3l 5l eslatul (63,581 o33 39 ol e
O 135050 )i (29> (slos GlalS wely &S Jul

ol 3950 93 L3y et 31 (53)SS eslasiwl

(S35 ds -F
coluo b (gaudys> (gopw plad HisdS o dlie ol 5o
5 o3lidlygy gblio ;3 O 13,565 sl ohog 4 &y o VIO
ol Sy alosds dil) aswgd Jl> 5> (slaygdS (i,

sl ol sz lagiale] 1 (g5lailely Gaolej]

e Wil axmio gl (Jlw 2axd sles (55514l
O2pge -3 plaxil (S5 sbuw g (Jgase ) wdl> 93 (gl (ano
reulosd Aol 1) ez 4 Glegh ol 2o

L Gsame gasle O3> sl 655 5 3l o3l ST -
oo 2sle D3> (6l a5 Mo 53 sl W g +/OF a3
ol V) g oY Ky

Googw Oy eSSy Jlw Zer sles Slas -
S5 ol 3 Jyame guyle 3l Sl eslisul oKin andyo>
ol 31T Sl azy3 AAAY g YY/AA Cusiys 4

ey 4y S5 ol 5 Gsesme gple 3l gl iS1a> -
sl 3,8 GELNO/OY g Ve /OY

@bl sl osd (2hb (sadyed oegw (lad HeSIS -
Uil @ oS aswgi Jlo 53 (slayedS osile e g (aliws,
33105 &S ol 55 g Wyl Jlo Job 5o (gyitden (s>

Modares Mechanical Engineering

\¥.

Y.
9 D u
3.,
3 d g
hN 0
3 0
ERER
b 0
N s,
a9
3

AN

A q \ 1l W ' ¥ y \

(Cel) olej

b o o0 3_ ENERPRIIGPRY N ENENERY ST S Al

&=

Ky obw b L3l 5l eslaul ‘oL{.La: Loy wilypues (] Y&

i 4y 529 ol 9 S5 obw zule 3 slos 1514
ol zule W3l cwol 3 il ax)s AAAY g NO/OY
09 Ele Il 4 cud Gl Cops Il ede 4 K,
2350 il ) Jlaw 5293 (sled 3oyd W/ ¥ sgus K,
Jsb )3 sawitygd Giali @b Gialisl b 55,503 wilallhe )3
Ol @ad Grals b g 4l Gl zale L3l glos g,
94 cunlaidly GralS gasle D3l slos (sandys>

95 Sl (sdyg® (gt Ul dilig; Sy o33l (V) JSb
Ao L ) K5y ol 5 Gsame Gunle L3 >
AV ey 4 S5 sl 5 game guple 3 Ghl> o3l
panz 4 S35y ol gule O3> ez el +/OF
Oid 5l Jlw 290> gles Glal8l el WS 5o Jos ol
Ol ligy (63,551 e33L (W) JSb 3950 (s iy (S3ogmr
9 e mple Wiz e 95 (gl (s> (g9egu
Goase gusle L3l (55,551 e35b am e Lt 1y S, ol
ol oYV g Yty a0 S5y ol g

B e s
[ CR Y PN PR Y

AR
.
"
¥
¥
oY
vy
vy

'

ol 083l (Sl

Saadys> (s Ulad ailig) Ghlh> o35k oSl (1 JS&

Volume 23, Issue 12, December 2023


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

ohlSen 5 ox B pdlo Jeme  FFA

9- Alimohammadi Z, Akhijahani HS, Salami P. Thermal
analysis of a solar dryer equipped with PTSC and PCM
using experimental and numerical methods. Solar
Energy. 2020 May 1;201:157-77.

10- Stefanovic VP, Pavlovic SR, Bellos E, Tzivanidis C.
A detailed parametric analysis of a solar dish
collector. Sustainable Energy Technologies and
Assessments. 2018 Feb 1;25:99-110.

11- Natarajan SK, Thampi V, Shaw R, Kumar VS,
Nandu RS, Jayan V, Rajagopalan N, Kandasamy RK.
Experimental analysis of a two-axis tracking system
for solar parabolic dish collector. International
Journal of Energy Research. 2019 Feb;43(2):1012-8.
12- Mohammadi A, Mehrpooya M. Exergy analysis
and optimization of an integrated micro gas turbine,
compressed air energy storage and solar dish
collector process. Journal of cleaner production. 2016
Dec 15;139:372-83.

13- Abid M, Ratlamwala TA, Atikol U. Performance
assessment of parabolic dish and parabolic trough
solar thermal power plant using nanofluids and
molten salts. International Journal of Energy
Research. 2016 Mar 25;40(4):550-63.

14- Daabo AM, Al Jubori A, Mahmoud S, Al-Dadah RK.
Development of three-dimensional optimization of a
small-scale radial turbine for solar powered Brayton
cycle application. Applied Thermal Engineering. 2017
Jan 25;111:718-33.

15- Kumar KH, Daabo AM, Karmakar MK, Hirani H.
Solar parabolic dish collector for concentrated solar
thermal systems: a review and recommendations.
Environmental Science and Pollution Research. 2022
May;29(22):32335-67.

16- Pavlovi¢ SR, Bellos EA, Stefanovi¢ VP, Tzivanidis
C, Stamenkovi¢ ZM. Design, simulation and
optimization of a solar dish collector with spiral-coil
thermal absorber. Thermal science.
2016;20(4):1387-97.

17- Azzouzi D, Boumeddane B, Abene A. Experimental
and analytical thermal analysis of cylindrical cavity
receiver for solar dish. Renewable Energy. 2017 Jun
1;106:111-21.

18- Loni R, Najafi G, Asli-Ardeh EA, Ghobadian B, G. Le
Roux W, Yusaf T. Performance investigation of solar
ORC using different nanofluids. Applied Sciences.
2019 Jul 28;9(15):3048.

19- Sahu SK, K AS, Natarajan SK. Design and
development of a low-cost solar parabolic dish
concentrator system with manual dual-axis tracking.
International Journal of Energy Research. 2021 Mar
25;45(4):6446-56.

20- Faheem M, Jizhan L, Akram MW, Khan MU,
Yongphet P, Tayyab M, Awais M. Design optimization,
fabrication, and performance evaluation of solar
parabolic trough collector for domestic applications.
Energy Sources, Part A: Recovery, Utilization, and
Environmental Effects. 2020 Aug 17:1-20.

21-Xiao L, Guo FW, Wu SY, Chen ZL. A comprehensive
simulation on optical and thermal performance of a
cylindrical cavity receiver in a parabolic dish collector
system. Renewable Energy. 2020 Jan 1;145:878-92.

P 3T Y glad (F¥ 5593

Slas sl ol 15 ST 35 05 sl Glassd eosw g &
ol rwlio 4in S 3)ls 3929 S

) dlie ol e o sisud sgmito oS ainsi : (BN il
losilunys Ol 4 (6,505 dlxe gum 4

Lo glojlus b mdlio o)l 6gSnum ol dllie @8l (o)les
3l s el g

(sl oxis) axz G alle seme 1Byl pqw
olel 5 Julod 1SS Sismgy [desio 0a3)5 /Lol Stmgy
Ibol Sty 1wl gy (95 oxunsd) yUUS (g 1(F+2)
(pym 03hunygh) ESL i (rauc dazmo (1) eomy 02353

(%Y+) L;)Loi)fd.:.la.'i /USAS)iwmg)J [ doddo c.\_'\)lij

&b

1- Iranmanesh M, Akhijahani HS, Jahromi MS. CFD
modeling and evaluation the performance of a solar
cabinet dryer equipped with evacuated tube solar
collector and thermal storage system. Renewable
Energy. 2020 Jan 1;145:1192-213.

2- Jahromi MS, Kalantar V, Akhijahani HS,
Kargarsharifabad H. Recent progress on solar cabinet
dryers for agricultural products equipped with
energy storage using phase change materials. Journal
of Energy Storage. 2022 Jul 1;51:104434.

3- Jahromi MS, Iranmanesh M, Akhijahani HS.
Thermo-economic analysis of solar drying of
Jerusalem artichoke (Helianthus tuberosus L.)
integrated with evacuated tube solar collector and
phase change material. Journal of Energy Storage.
2022 Aug 1;52:104688.

4- Pavlovic S, Daabo AM, Bellos E, Stefanovic V,
Mahmoud S, Al-Dadah RK. Experimental and
numerical investigation on the optical and thermal
performance of solar parabolic dish and corrugated
spiral cavity receiver. Journal of cleaner production.
2017 May 1;150:75-92.

5- barghi jahromi, M. S, kalantar, V., sefid, M,
[ranmanesh, M., Samimi Akhijahani, H. Thermofluid
Numerical simulation of the flat solar heating
transpired collector for drying purposes. Journal Of
Applied and Computational Sciences in Mechanics,
2022; 34(1): 61-80. doi:
10.22067 /jacsm.2022.75507.1104.

6- Ebrahimi H, Akhijahani HS, Salami P. Improving the
thermal efficiency of a solar dryer using phase change
materials at different position in the collector. Solar
Energy. 2021 May 15;220:535-51.

7- Barghi Jahromi MS, Iranmanesh M, Samimi
Akhijahani H. Thermo-Economic evaluation of a solar
dryer with evacuated heat pipe collector and energy
storage. Journal of Applied and Computational
Sciences in Mechanics. 2021 Feb 19;32(1):39-58.

8- Barghi Jahromi MS, Iranmanesh M. Experimental
investigation on the use of PCM in a pistachio solar
dryer by the evacuated heat pipe solar collector.
Journal of Pistachio Science and Technology. 2019
Feb 20;3(6):73-87.


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOI: 10.48311/MME.23.12.641 ]

¥4 e 213y s (S0t (S0 YA s (550551 il 9 22T uagss

Modares Mechanical Engineering

22- Loni R, Asli-Ardeh EA, Ghobadian B, Kasaeian AJ.
Experimental study of carbon nano tube/oil
nanofluid in dish concentrator using a cylindrical
cavity receiver: Outdoor tests. Energy Conversion and
Management. 2018 Jun 1;165:593-601.

23- Esfanjani P, Mahmoudi A, Valipour MS, Rashidi S.
An experimental study on a cylindrical-conical cavity
receiver for the parabolic dish collector.
Environmental Science and Pollution Research. 2023
Jan;30(3):6517-29.

24- Kasaeian A, Kouravand A, Rad MA, Maniee S,
Pourfayaz F. Cavity receivers in solar dish collectors:
A geometric overview. Renewable Energy. 2021 May
1;169:53-79.

25- Bellos E, Tzivanidis C. Assessment of linear solar
concentrating technologies for Greek climate. Energy
conversion and management. 2018 Sep 1;171:1502-
13.

26- Enteria N, Akbarzadeh A, editors. Solar energy
sciences and engineering applications. CRC Press;
2013 Dec 10.

27- Akhijahani HS, Salami P, [ranmanesh M, Jahromi
MS. Experimental study on the solar drying of
Rhubarb (Rheum ribes L.) with parabolic trough
collector assisted with air recycling system, nanofluid
and energy storage system. Journal of Energy Storage.
2023 Apr 1;60:106451.

28- Jahromi MS, Kalantar V, Sefid M, Akhijahani HS,
Iranmanesh M. Energy and exergy analysis of an
unglazed transpired collector connected to a dryer
with a porous plate and phase change material
Journal of Energy Storage. 2023 Apr 1;60:106693.
29- Loni R, Pavlovic S, Bellos E, Tzivanidis C, Asli-
Ardeh EA. Thermal and exergy performance of a
nanofluid-based solar dish collector with spiral cavity
receiver. Applied Thermal Engineering. 2018 May
5;135:206-17.

Volume 23, Issue 12, December 2023


http://dx.doi.org/10.48311/MME.23.12.641
https://mme.modares.ac.ir/article-15-67799-en.html
http://www.tcpdf.org

