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The use of interfacial solar evaporation systems can be a suitable method to deal with the
problem of fresh water shortage in the world. Interfacial solar evaporation systems can be
widely used in the production of fresh water due to the use of solar energy as a without any
costs energy and no environmental effects and also free from high pressure operations and
no need for moving parts. Butin order to use interfacial solar evaporation system for practical
application, evaporation rate with high efficiency is required. In this research, the
performance of a hollow cylindrical interfacial solar evaporation system with nature inspired
water distribution to steam generation has been evaluated by numerical simulation. This
system can absorb solar radiation more effectively. In this study, in order to accurately
investigate the performance of the interfacial solar evaporation systems, steam generation
and system efficiency were evaluated by changing environmental factors. Also, in order to
investigate the performance of the interfacial solar evaporation systems under different
angles of solar radiation in real world conditions, the rate of steam generation in two days of
summer solstice and winter solstice in Tehran city has been evaluated. The results of this
research show that the cylindrical interfacial solar evaporation system can have a steam
generation rate of 3.09 kg/m2.h and 9.09 kg/m2.h in winter solstice and summer solstice
respectively in Tehran city with wind flow.

Keywords Interfacial Solar Evaporation, Nature Inspired, Environmental Energy, Simulation

CITATION LINKS

1- Experimental Study of the Performance of the Solar Still... 2- Domestic water quantity,
service level and health... 3- Numerical Simulation of Single Slope Solar Still... 4- Membrane
distillation assisted by heat pump for improved... 5- Pathways and challenges for efficient
solar-thermal desalination... 6- Experimental Investigation and Exergy Analysis of Solar
Parabolic Dish... 7- Experimental Study of Solar Distillation using PCM... 8- Solar water
evaporation by black photothermal... 9- Improving the performance of graphite-based solar
water... 10- Solar steam generation based on the photothermal... 11- Water desalination
using solar steam generation... 12- Floatable, self-cleaning, and carbon-black-based
superhydrophobic... 13- Multilayer polypyrrole nanosheets with self-organized surface...
14- Synthesis of hierarchical graphdiyne-based architecture... 15- A metal nanoparticle
assembly with broadband absorption... 16- Steam generation under one sun enabled... 17-
Challenges and opportunities for solar evaporation... 18- Highly efficient solar vapour
generation... 19- All-cold evaporation under one sun... 20- Reversing heat conduction loss:
extracting energy from... 21- Over 10 kg.m-2h-! evaporation rate enabled by a 3D
interconnected porous... 22- Ultrahigh solar vapor evaporation rate of... 23- Evaporation
rate far beyond the input... 24- Distinct stage-wise environmental energy harvesting...

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://biot.modares.ac.ir/article-15-73309-fa.pdf
https://apps.who.int/iris/bitstream/handle/10665/338044/9789240015241-eng.pdf
https://mme.modares.ac.ir/article-15-73137-en.html
https://doi.org/10.1016/j.desal.2020.114694
https://www.science.org/doi/full/10.1126/sciadv.aax0763
https://mme.modares.ac.ir/article-15-67799-en.html
https://mme.modares.ac.ir/article-15-8584-en.html
https://doi.org/10.1016/j.nanoen.2017.09.005
https://arcpe.modares.ac.ir/article-38-66197-fa.pdf
https://pubs.rsc.org/en/content/articlelanding/2019/ta/c9ta05935k/unauth
https://arcpe.modares.ac.ir/browse.php?a_id=57281&sid=38&slc_lang=en
https://pubs.acs.org/doi/abs/10.1021/acsami.5b03435
https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.201807716
https://pubs.acs.org/doi/full/10.1021/acs.chemmater.7b01838
https://pubs.rsc.org/en/content/articlelanding/2021/xx/d1ta01045j/unauth
https://www.nature.com/articles/nenergy2016126
https://www.cell.com/joule/fulltext/S2542-4351(18)30629-9
https://www.nature.com/articles/s41565-018-0097-z
https://onlinelibrary.wiley.com/doi/abs/10.1002/advs.202002501
https://doi.org/10.1016/j.nanoen.2020.105269
https://www.cell.com/joule/fulltext/S2542-4351(20)30092-1
https://doi.org/10.1016/j.cej.2023.143281
https://doi.org/10.1016/j.cej.2021.132335
https://doi.org/10.1016/j.nanoen.2022.108142

Ul)&A& 9 L,Jlﬁ: sl OFF

lio 3 eslitwl b oy OF sudgi slagyglié pol> Jl> )
@3l 3l eslaiawl B sls gy 38 S g olaly 655
o3iiS)lg a0l 3,509, S0 Wilgioe e 2l audgi )3 (gandyes
Ahl gipl e b ek e oulel 2Yw g
Suiyg> 51 o (6550 Jlade s 28L s3ladl 5 wollS gla >l
ly gl 5L 3530 (353 Wilgie duoyso oes el S o
dbs @5 oll )9S Bk 1 I s gy o S gl
659 51 S YU Uil 5 camslio (Lidhe> camdse
Of Sl osliwl (gl lie bubd Wlgice (sasde>
sl aibls gandye> glaeySon

(sdyss Il Jold b gauilye> suted lopiunw
bsipe sl wlintzd s el (5l Gale g 55l juiad s Lo
&5 daxe sshie 4 xhw (gaudyss i sleeugw 4
!y (photothermal) Jloyigid alizo slgo 3Sloc jukd
1188 5118 (a0 )90 Loy g g duidyo5 593 51 Y350 oalistunl
€55 A 05 e dlge g I Sigendy wiild dagslades
0 Jloyigid slge lyic 4 & s (gaudye> > Lol
Slgo 10 330 o ealitul (b (s> b lapiuou
iz Jus 4 17 ol ()89 BT oS wiile () (e
sl gt 53 33el (sl 4 gl Guyiws 5 o5
Aload Juand o (s>

Sdye> 598 Gle iz b Jloyigid calides slge oS @y azgily
U (53095 (b (saitygd pudud (sl E (ptuda 5
2 63 Sl ool bS8 Gy 390 03ytuS b
BB (s 3985 capte (5421 93 (S 3uiygB juiad slapilunw
Gl zd gl g ol SWI udss b 6551 5 ez
sy 2le)Baly lixe jghio (ol lp dgdsed odlisiwl
les,S il O jde (gl G355 (5550 51 ealaswl yiSTas
eSsie aadygi 593 51 (satid 1l Blo Jleyigis slge o S|
sl 5 131 Jloyisid axhaws (558d88 90 23kl b (rlnly 355
3P S Glgice M addyss 4sh sasie glaclish
o (slod LIS by g 15 a8 GU5L b Jloyisid slge 1 sl
ouiligy b olsie 0 1y Gidpan wlali 39T cuwd 4 bl
B sls GralS oo g ju2d b o Sytde g 1 a3y
ghw sled (5325 93 b pd lapiunw ;s Jl> ol b
U oS (6551 allis sl e (slga (slos 1 YL i
33t IRA PRI PRV SRV 30T PR LR C- JRV-N FY- S CRR | B SPEA
Saygd ped o 51 g5l JES Lo 4 gade>
4> 51 S 5 st e & 350 el bumo 4 (b
s 659 (celo-gipe sio n @S5l VEY) (5,54
O johiie 4y ABl (upe o g Veer) il 43 (5399
LT Grals 5 ogde jlau dgi 53 (sauingd (55l (9% 3>

VP 552568 8 oylad YF 0)93

olye wed gadyes sl sdgl (b))l
Ol &3 b slalguwl jisle j5 28y
u:,a.a..\.bjl P ¥ 4.1’.9)? PLQ'”

e

Foleale dael *'eslpan (340 Jomo ¢ il Sl
olal colyd cuyde eyl o&ails Sle uwsige oaSuidls !
O .9.54.;_‘ ‘9.S¢u o&ails Soile uwdige 038l v

XN €S

6l lio gy Slyie b Gudyo> s (sl i 1 ool
Saitygd bl Sl piunun 3L Glez 55 oswd O 39065 JSUio b alilio
3B (5l g S glyie 4 gaadyed 53l I eslaiwl s 4 b
wlides Sl g9 sole Sy 4 pizen 5 Ghume cu Wil gan 5 i
T 34y )3 03,18 45k 4 wiilgie Symie wilahd 4 5L eae 5 Y ,Las
b adye> yudd e 1 eslastl (sl Lol gl oalastul (ypadd
b ez ol 53 1l 505 3)50 YU glesdly Ly yuzes &35 Glas 315 ¢l
b (GaudneS sl pilucus So HSlee g3se (gilwdind I oslasul
G b jload 483 eldl OF sl p5ulSe b Jogs S ]yl
s5b @ Blgie i ool Ll 43S 8 L)l 30yl asi skt
BG83 i oo s Glegdy ol 53 aled Lz | o> LI (5yixige
03jly g )l adg &5 oadd yme xaw (GauyeB s pllun 3Slas
G sshie 4 prizen il oad L)l Ghume Jelge yadt b e
(o2Bly by 53 gadyss (il lize glls) e piunn gl 3Slee
Ol 5 53 Gl O g lials Y G995 53 5 adsT Gliae
e ol am3e ELES G ool @l ol 48T 8 Gy 390
2 eSslS VA Sl adi g4 dilgice (llgtul b gasdys
sloiey )3 caiy 4 1) celu-gierio » @S5hS A/ 5 celu-gipeyie
adls sl glyz b ohes glhed sed > Gl @B 5 (il M
b

hixe (@5l ceab 5l eld] (o= gadyss il aellaanls
il

VWLV F el ) gl
VW LA Ve pady ol

mmheyhat@modares.ac.ir : Jghume odiuuyg®

doddo =)

035j @l3gzge 5 pludl bl slasls 5 1sm 51 sey OT aels
5 90 OF Blam Glez cublags plojle 1 wlse Jlad 4
Fod Vel cblage g 5y g el codadsl sl gy 03 28 e
0)S duoyd VY &S cusbly oyl uulwl)g)fl 12 el 035 e
0258 ol 358 (28 Bl o Ol el 0xilingy T, (yaes
33 39290 oy ol Moy o/) il 15 391 amlgs cawysls
Bl ol L:z:ul.w.:l U

5 o> kil wile oy O WJgi Gt (sl slis
o g dstuun Sl 51 b5 ealasiw] Juds @ (olid gl yilid
ool 1 s ) bz b Bile Ghid (slacdgu |l

Urte SyilSo udige sole doliole



ory o ghilgtal Sl 33 Byen iy e (gdadiyei sl L4571l
(_,.':'La./.uLzA Jie =¥

o Z0 g s Jae-\-Y

B ldilgiwl sl SO 3ySlae woyy Gubsd ol 51 Bas
Gudyed pui 5 b 5y ol JWnl 65006 51 oldl b
Wwwl)é gTdLﬁ;ﬁ‘Ws)LbLu.w|uz!aw
s 455,5 (gl oS 5 T 5 g3lSe | s sty
53 o sl (b (gaudyed el e Suileds el
COMSOL Multiphysics ) 1Y (uSo5u8 90 JomolS 1381 0y
Slgo s ol 53 el oad osls plid VS 4y (6.2
Slsi g eals sy Iy dilgial GIB1s 5 g oslses Jloyisis
A alg> olowil dilgitwl (g s g 51 5L

Rtk Warer

Water Reservoir,

b (§3udyeB yated g Silets (V JS

oS @¥alae-Y-¥
buogi mhw @aings g el (33 gjledse
o Gl g woghy JUl ceply> Jlanl (bl by sladgsle
Y edlee b 8pen gl wesw 39de L)l abw 4
123 39 50 dule ¥ g

dp

e . - \

Fris V-(pu)=0 Q)]
ou

p5+p(u-l7)u=l7-[—p1+1(]+F ™

K =pu(Wu+ (Tu)7") M

M3 U cplej tecal GHhen glsn plyr Sz p S >
Uil Houdli K coadjl alasly copd T olid ssimalid p e yuw

Ajsfuy B9 o> Sox o eamsplid FoojoSung
Y 10 @Ysles b eylys Jasl aiulyé cwol Jlww Saolias
.[23l 39 (0 wbm Ay

aT
PCpa—-+PChau-VT +V-q

P ot 9]
=Q+Qp+Qua+Qn
q=—kvT )
d
0y = @y TG +.7p) *)
Qpa = T:Vu )
Qu = _(Cp,v - Cp,a).gw- VT N

T dse (sl ol Lid )5 ohg (lo)S cudyls Cra o5 > 5o
ol kil bawgs 5l Hld g (@lho (slos sxims lis
bugi &5 el 655 Q oS giie Q (b bl sxims
s cod GlaleS a5 d9de el Jlad el

290 ) el SaitwsSTg0ys @yl By puizees 5 Sbibos]

Modares Mechanical Engineering

ST b aaiygs st slaestuoun wligins 18] 50y
ol 0313 dowgi (gs duw 4 (g 9 gl lis L

Zobw sl b gamdes b (s3udyes judad Glapiluco 53
0 Sl 158 51 (535 0lsiion (sss G 09 s
Gaadysd ol (g ok ;5 Ol pds gl s 420 T
Ol g bume slos I 5iaS udud b (slod o5 390 ey
65 JeSo plgie 4 0T g BLbl (slsa 51 (535l oalpliy .2k
35in JEiie yebesd s & g

» ogMe b (gadyes S i dw bvpiuaw 53
il g loo Giren pliyz I eslastwl bz jl (g5, el
Al Yige (gaulygd bl eue o iali8l 53 Wilgh e jui UL
21330 IS 1 Hl jLad g sl s caghy 5o jLaa]
bl 9 ok o 5l ealisiwl . aubise LRl yuded ey dos
Ol eyl sLasl 53 Yige 3509, S lga e by
4 lgie & b (s> il gl e I oslasl
S oslastl GHped oLy 9 sdye> (3515 plejen ysb
L2 s e ol ) padud ey g 0392 cunlivo sl

9 p3d &5 olime LRl & wiase glid LS wlsllhe
W8S )18 (uiy 390 (§33mite il ;3 o 1 yige (slayalyl
il e 3 osliiwl oS Slosuwy douts ol @ e g
sloe oz b oohes gam dw jlsle b mhe gadyss
el e S 38 3 1) wlie bulyd Slgioe i8pen
So3Slae Gaizd gl 53 ol A8 syl xbaw (g30dyo>
b 55 o Jsl gle 51 eled! b s (sllsiul ojlu
D950 oy (633 (Silwdd b e (gaudyed a5
Slao by 5l sl losly Giali8l johie 4 gl ol 53
Uil s ),ui.a g 0y odldiwl ilize slacueyw b Lidyen
L8 s 30 a3l (line 1 lo Led g ughy o udiye> 490
020e b oled e 03 it ol 3Slee Guizman ol ais)S
0 lLdle> Job gl dids £V 5 azpd VO (Lo
dol 5 (Gl Y&l 55 Jgl joy 53 (B 4By YO g az)d
oo dadygd il calize gLy b (Sliwey ME) (63
Ssle ol G2)ls g 1S sleeylgns (S § 48)S 418 sl
ol ol 00l Gy oy 93 02l 53 Sadys gl iz o
ooliie jlislo s @ 0sd (Byme (gam A Gaudyg> i
Ol 53 S osldiwl (e 5o 53 3l (53 51 Wilgise 395 (590
el @ b (GPog szl I eslaiul s 4 sl eoluc
oslaiwl JiSTas (I gi dilgiwl J51s 55 audygs il sl
A0 lid Gadizd ol gl 39de el audys (il ]
3Sloe Lilgise odid (Symo (aw i lisle 5l eslaiwl a5
423 dhl Bl gliae 53 Grlie

Volume 24, Issue 09, September 2024



Ul)&A& 9 L,Jlﬁ: Lol OFA

u=0 : ¢q=0 Q)

393 biye Of e e b o (63 Glalops V153 sl
123 5 lec!

qevap = _LVgevap (YY)

L9 VoY slaylas gl laa 53 cughy JEdl gilw]se 5
23] ol oadd JLA.C' (.9—’Lc 33 .b_:LwJ
gw =0 (VYJ)

by 5 (63959 Sir0 baalhd 51 cuiyd 4V 9 0 slaylgns sl
L2303 ealaiwl GZ99> Lipe

g, = M,(c, = ey )u %
gw =0 Q)
1231 35050 4588 a3 53 isbye ghaw (5350 b ¥ oylsas sl
8oy = MK (Coar — €,) Ug)

Thow g5 balsd 5l dilgiul 25 5 G sleeylsns gl
1231 ) suds oalasiwl o> gl gue g o.x‘Sl)g

et+pg=1 ry)
Gext = s YA)
Grnet = (G — ep(T)) Y9
s = Fext (i5)qo s (¥

Gixe by o ilale diels (¥ JS&

2 dsdllae 3590 (b (S 3udyed uud Eilua (udid wildj>
L_9_\Ua.a ‘owgﬂ 9 uT 4.’3’ Py I W W).Q,S \ ds.\>
3 RO BV w)f )bJ 2 [24] Obm 9 L.i}‘) U"&S)A
wol> 3 Los 4y il 9o g T Lol o planil (g5Lodunid

ol 00 48)S Ja3 )3 ¥ Jgaz Gillae eouineg)l Y

o (§audyeB b s i Wl () Jgaz

A=l Jl4de sl
aglae ¥a/s D1
Soislao Fa/A D2
Sl o D3
Sagsle o H

(&3 55 by IS egrines]l Y (oly> (¥ Jouz

Sz b bl euls l2S 5 lo)S cudls asle
(kg/m3) (W/m.K) (J/kgK)
YV Y¥A 3o PYSEy |

VP 552568 8 oylad YF 0)93

oldd Qui ¢ (cwl S5 ol 2le b slaplyz ¢ly IS
HlosS cadybs Cov e gbye (sl 53 5l 5 9o yuasi &35 Juds
ol Ll g B 5L gu g 5l sl wald iS55 o
obyz @ b (§audy 95 sl il bawgl oad sgs )l
A e¥alae byl cdile ol pli .55 50 Jikie oibyan slgn

:[23] )9./.0 oo d.x.sza 1 9 \e

ac
M,,a—t”+Mvu-\7Cv+v-gW=G Q)
9w = _MUDVC,, )
Cy = BuwCsar an

G s)lé.) edale Cy ‘uT)lz.! UJQA ‘OP oY uLwJ Mv OT).) a5
WL’ uy)‘&A ol 8L\~J|)l}d edale Csat9 U,M»J uu9b) oL
(L3l 39 (50 J= 10 9 V2 AW Y @Y¥slee LJB s é.bw EY) é.bw

J = eep(T) + pqgG v
G=Gn+ Gamp + Gexe A\p)
Gamb = FampEambes Tamp) Q!
e, (T) = n?cT* )

ev (05 £ 21) phw JuwS oaims (ylid & (ligin | &5 (b 53
)L G eoaiSTyy Q3L pa ol g (ol sl oaimsy olis
51 sl olite Lol onimd Lis Gm o395 odiali slo,S
51 Gtali Gext daumo 31 G20l Gamb -0 o 53,505 (slojpe
03 capd Famp o Glhase Hlidl coyé gam (25 gilie
oS ol 13 Gl 51 S bl o laie o ol e
n oo (slod Tamb .cuol osiid oxilidgy ,S0s (slojpe bawgs

ol ol platnl el 0 g sl s

0 baalyds-¥-Y
el oy o3ls Gl ¥ IS 53 (Sl oj92 9 (g5p0 Laalyds
V) slaylas gl Glelre 69> 55 Jlw ol 5lede 5

123) ol oadd eslasul Hlges (650 bl 5l Y g £ ¥

u=20 9]
9 53909 ey §ixe by 1 cudys 4T 5 0 slaylgs sy
123 0 eslisol 5 baxe (5550 Ll

u=u, \y)

[-pl+K]=0 AN
Y slaylas e Cobye slo s @yl JEl 5ledse s
123] ol on oslaiwl 3yl Gale (550 Laslyd I € g W

q=0 Q)]
Lol 5 63959 S50 Lalyd 1 s 4 9 0 slaylgns sl
1231 1 ealisl jb o (5550

q = pAHu (Y)

Urte SyilSo udige sole doliole



OF4 o ghilgtal Sl 33 Byen iy e (gdadiyei sl L4571l

Fa 2077 Length (50200 ) o 3amm sz

b .
3
| — o S
£ 3
| 2 M Photothermal material
| o — ophic matera
=
Ce i
onvecive \ |cptr
Side barrier path

241 ) S 5 KUl Jawgs 00l (suwyps (ks s et (F JS&

e 5 S5 (220 (slmesls b (s31e (i) dulie (F Jyiz

s ES s ES

115 Jsb
(kg/m?2.h) (kg/m?2.h) L.
(6l IS 300 Bsy)  (ohlSad 3 Slf i sloaslyy TV
FIY¥A ¥ O
FNY YIAY Yo
WA YI¥Y Yoo
Y/on AARY WO
Y Y/a¥ O
YIvYd Y/V\ Yo
Y20 YIEY Yoo
b -v

2l calie gLkl § 43S wygo el @ 493 b
Oy ol 53 e § SIS (el b (s (il
g sldlsinl b (s i dlole Sy 3ySlae
sshie 4 0Jsaz Gilhe 3350 48 syl D96 )l 34ds5 5
Slgi &5 Ghame Jolse 50 diloli gl 3)8ae G35 Gy
owimen 33550 558 (L5l 9o (1) e 033k 5 () 430
CUEl g (V&Y i ) Sliwals Y&l 595 93 55 (g5lwdnd
aglj yasl g dadys> S @ dzgi b (EY (63)) Giliue
Ol b 53 b 5l a2 ¥ U o A el 1 ayss 598 (ials
sl opl = g B laeylgs (uEs ¢ esd ‘ola.ﬂ
ol oad uyp yl si g awdye> ysh iy (slailgil
3 el il sslaie @ alzpe 53 sl 53 Lls
sl cpiluna glesily g 5l 3l &3 5 Ghae laytlily
Sl yielyly yule (ly 9 03,5 325 0332 @il dbgyye yitalyly
P prizen cwl oad eslitwl (gilwand j Lie ylie
&5 0 Ghame gyl Gy sshic 4 &S e iludnd
Aiye> 598 Gl ol eads plaxdl it pledly 9 Hlx audss
2353 b (saudygs i alels y S9ac yso @ o

ol 00l w)f

Lol yalie 5 (3l aunid 13 Guy 30 slayielly (O Jyaz
(G) ssityg> 595 Yl il (@) Igo caghy (M lsales  (u) 3by ey

(W/m2) (% (°C (m/s)
Yoo Y. \e &
oo f. Y. [0
Fos Q* Wk \
Aos 5o ¥. VO

Yook Y. I Y

&5l 53 Lo yuolie s

Modares Mechanical Engineering

33 Jao-F-¥

2l Wilgi e oadd slagl 4 (slagledl slasd aSiyl 4 azgi b
Sasi (595 3 Suytelly asllhe Sy wams S 80 e |
S2jed b culiste (425)lez aSod b planil 4ol glagled]
slogledl slasi o skl Jl38] 0 bawgi ;5395 j9b ay dlivws
228 e 9 w8l Gl dloge By ¥ Jgun gub aSd
o 53 ad dwglie gt sladSid g b (s3udye>
lso (slos ol O dilginl gl g (215 JhS (g5luwdud
)93 uf:..)lS CRW) aM)) O ‘9& C.qub) 5()09—{././.41/.0 4?)) e
9 PIZ Cpd dgec g0 & g &iye Yo 3 wlg Vee dudyo
el osd a8)S 3 )3 3L Gy g bl g /5 sdyed
Sl U‘Ju.a ol ol oals ULW.J v ds» 3 as )Q@LAE
203 V0 syl ¥ oslods g W oyleuds aSiuds (0 (oo (g3uddsye>
cuslio Sl lgie @ ¥ oojlods aSid il plis ccwl YIS
A3 e ol 1) oads Gl disgs aSs Y S L ol

S 1 PVl (e (¥ Jga

a0 WS aepy  (kg/mzh) pid 5 ploflalasd aSud oled

oY \OAF YYYAY \
YIA Qe AFYY Y
Vo \/FA¥ Yavyeh v

vl WYEAY ¥

—

(3ot e oad olall ding 4l (W S8

Je (szuiuliel-0-¥

2 e g Kl 2 gl b 382 gy Lmgdy ol 3
I8 30l g o 330 (dhaw (G3udyed bl el S 53
e e S 3Slec € S Gilhao o) Sew 5 Sl 23S
Gax e (sla ol plawe J518 53 |y b (saudye>
Goazly ol (gilwdnd aadys> 98 (gl ol 5> NS
S GLE1s olaas (595 Jloyisid Slge 9 3,50 gy 1y il
G0 5l oaiiSyuzs sbvazly Job 453,50 wdlips |y gandyo>
Eaaz 53 pad &5 g3 ylie 39 pile yiegle Yoo
9 33 olSem § S3lf gl (pd sloesls b (gd wdllao
am3e ol |y % 13/ Gylas! iSTas

Volume 24, Issue 09, September 2024



UUSAA 9 L,Jlﬁ: Aol Ob

el amo slgn 9 i ahw gles OS] ndyed 598
2o bayzme lod gyt i o Los SYS il 8l byoe
3350 bl il 43 bae (gl 1 (6551 JEU! Gialil 4
oS g3 Gl wad b audye> )9d 5l eslaiwl Juds (aen

S slal VLt 55 Sl o ol dtudlys

s ololy 9 )Ly 33 £33 30 19 (und gl 5u3L5-Y-¥
ol alizs T9o cughy 53 1) @i 03jly g yused &5 TUS
Olise 98 o agh) (Rl b & w30 glid it @30
09 3l eslaiwl oae g audlye> 595 51 oslaiul Jaulyds 53 L adgs
lgo (awd cagh) (Lol b pizen sbise Glalisl suidyo>
9 VY @l¥slee 53 &) alls jl dsi oliae 9 e gload

e a3l (Wload Cigyas VY

-neh"ll
y = Dnetfy I‘ t (¥Y)

Mpet = mlight — Myark (YJYJ)
1.75 160
—
.
L5 v e .
- T 140
- .
125 N
- 120
_
=k -
g 2
B} <100 =
= =
£ 075
-180
0.5
—=—— Light
= —&—— Dark —a— Efficienty ==
- Net -1 60
0.25 -
0 1 1 1 1 1 40
20 30 40 50 60 70 80
¢ (%)
320

Relative Humidity
—— S0%
—h— 60 %
—r— 0%

%) Environmental Temperature
& 300 £
-
L

290

28.0 1 1 1 1 1

8 0 10 20 30 40 50

H (mm)

L bl it (392 0923 53 Led @ajgi g (ylesily e &3 (5 S
“lizeo I3 (i waghy

VP 552568 8 oylad YF 0)93

RSl Catpd 9 pins lhee 2 Saidyg> 45 G @b palio-p
Sudys y5h il ilize slawad )3 5l adsl yliae 0 S
Saye y9 il b Gl1 b 0JSs @il aa3ie lis |y

el 48y G391yl 355 e

1.5
-
-11.6
125
=
i £
= - 173
’:_; 1.4 ‘E
E g
2 £
~ 0751~ Theoretical limit 8
-] =
-1z Z
=
i B
05
0.25 1!
1 1 1 1 TR -
200 400 600 800 1000
G (W/m’)
- Environmental temperature
30.0 -
AT,
29.0 _\\‘\
~v—)
LT"*——HJ—_,__,_'
AT
28.0 :\‘\;J
g‘i I L*_‘“ﬁ——a—_‘._‘__‘
-
27.0
AT; —8—— 0.4sun
26.0 - ——&—— 0.8 sun
~——v—— lsun
1’*‘*._*"_._‘
5.0 “—o—9o—9o o909
1 1 | 1 1

0 10 20 30 40 50
H (mm)

o 0l 53 Led @joi 5yl &35 (I8l G B 850 (B S8
gt 455 Gl Chlithe (sl ok i e

@ b (GaadyeS il piluoe 3Slae (o jshie ¢ Lol
dhly b Golhao juded & 55 (lalid) capd pgede 1 55585 wyge

ol odd oslaiwl WY

i 1 Gl gy = T H
(2950 el 53

09 @b Gl b sl £ Gl caps 0 @illae
Too oo Yoo audling® 555 (Il wadd )3 lise LialS Ludyo>
239V 3l Gl el &5 Rl capd @ie i g Ave g
o dawoloo | dy S35 @10 yio y g Veer duiyo> Hod il
2 el (95 0)lgad lod &jg pizen 0SS el
wlg Veew g Aveoe (gaudyod (il wad )5 b (g4udye>
i e (g (glod OWST AT S ol 53 a0 i |y
il e LEalS b 0Ss gilhe .13 se b |y buswe (Lo g

Urte SyilSo udige sole doliole



ob o ghilgtal Sl 33 Byen iy e (gdadiyei sl L4571l

225F 160

1

140

-1100

i (kg/m’h)
n (%)

——&—— Efficienty == —{60

10 20 30 40 50
T (°C)

51.0

- Environmenal Temperature

48.0 =

—e— 3¢

450 p
- - 50
2.0+
I - e —
O'-\ - V—— e ] Ly v v vy
= 390 }- Environmenal Temperature

36.0

0 10 20 30 40 50
H (mm)

U el @it (39 a0 630923 55 Led @3395 ¢ (ylesily (udess &5 (Y JSb
il g Los

Sl gladsSse g 5 AiSe w8 b gl b psed
241 LaojI8” SCuollS iz (6950 - bso LS et b
G5 yash SJlgie dloye 93 )3 el cupus oS A230 el
S b caghy oo Ll 3ed e sl of b Ll 5
23 3o OR8] At ey g a0 RalST) Hl slid
9 B 3 ey OISl 4 e oads S3 Jelge cazs

390yt e Lol
20 Vol g ey by aud cashy g ey gajs8 A0S
Sl gyl il sb gl e lad 4l
ol (g3l gl Lol amd EalS |y odans s il
3 Gz ol sl @ e sl gl Sl eslistul oS S350
Wyl J51s Gidyz oz ol ord g5 dilgial J51s
ol cnl o1 o IS (Lad (s casby Gtalidl el
230 Slgies i b @ gl G513 ok ;938!
0 prizen a0l adls Hl sdgi &5 Gl ) Gl
@ ke 5 dilgil ety ) GUiSy ol & e plad
&lo gy (haliSl el oud 4l ol 53 Iga cash) (ial38)
bogi i 3dgi plise oS cusl ol cely GJog5 dilgial e

Modares Mechanical Engineering

iz @ Ghledlsa gl adl s lsa s wagh) S ibj
b 3l ol 4 OF sladsSge by ol 13 3l Oyl
ol 53 390 (503 s bae slam (1930 4 g st iz gile
Ahie Vel e gloadly 9 )l gl ylise

Ig 51 oslistl baalyid 53 el baws (slod @593 priame TS
w30 glid bt WSoe g |y wglite ud washy b
0 yiden bue (lge cashy (liSl byl b gles &
29 Mo GialS )l sl ey s caghy (ol b cuwl
balyd 53 3sde SieS G e Ulalopw glise dau
i it ol GBS 203 Vo (s by L I 3l oslil
ol oad e (sled I ybud mhs (slod oad yidoy 4
S 330 sy o (slos 1 b s (slos (dyidan
olosily 5 39 Jitia Laxme 45 (5 xibyo> et aias (5350 5
Al GielS e

s ool g ylns 3l £55 3 1o (slos St
olitd alizxe 9 (led 53 Iy potunan Lol g uded &5 VIS
bl 53 pdd gl 19 (slos (221381 L VS Gilhae 30
453y 3934 Sydysn 595 31 ooliil pie 3 sudyss 593 51 ool
b e gloddly 9 5l adsi (@l lise uizes
Oil38l 5 Las 45 LolSin cunl o0 yidions Iy (sles Ltalisl
b sbice piels s gl b 390 (6551 e Bbise
s (6,590 iz (55 @ O sladssUse lsa los talé!
WS e wdlys 1)yl edle 4y gaaw sl BB 65yl 9 4l

AL e Glal i8] 5 gl ey a5
el dilginl (Hopm o)land 595 3 Les &2jeT puioen VS
Lo 9o gles Il b e lid |y (gaudyg> (b
s o (glod Ll sl aly Gl 365 s oo
s ey Sau 9 T sladsUse itaiz (5553 Glalidl ey
bz glos Giglisl b aaso glid ol a5 johilan 39450
el g odd oy e (glod g yudd b (gley NS
Gyg e el & huse Sl (gytdon (6551 S50
] aailyi g YL (glos 31 oalieol 130 .5 Jiitke soaws

Aol adls (g o35b

e ol g yadnsl 53 50 S (g sy yuili-Fo
o 0331 g B (e p 3L 59 euepw Sl GaSu ol 5o
Olire b Uiy ey (il b AJSD Gilhe ol ol uyy
98 31 o3l e g Sty 59 1 oslitul Janlyid 53 5l gl
olesily 9 )l sy palls &5 el asly GLali8l sudye>
D291 b sl 0 s S 55 s G L 3 s
b (X033 )3 0xdh ez Ol )by slasSUse 3b (55 ey

Volume 24, Issue 09, September 2024



UUSAA 9 L,Ju: Jol  OOY

Lt M550 41,8 Suye 93 il 8yme 53 (et
oS jl 6558255 4>l j9y ol 53 9 sl Gl Juad 5
395 Ol augly 0800 J8 suyg 498 Gl 8o 3 e
Old b Rldhes casige 4 azgi L jgy 95 ol )3 s>
51 (B ddi83 Y0 g azyd 0V [ (Jlas iy £V g az)3 V0)
ol o (g5l 3483 j5b 4y bl as ¥ U o A el
9 I3 (ol cash) oo Loy wledbl VJga> @ilhao iz
948 ulidlea plojlw walw 51555 93 o2l 53 3b Gljs ey
caghy g Los pslie ruSileo 51 (g5lodnd )3 ol oad 3l
s w0l oslaiwl G993 ol 53 3L Lisg weyw g Ign
2 lg Ve Bl plowl 538, 5 53 U b suibygs 95 il

ol oA a3 485 53 @y yie

b s ey g lsm Los s cughy il el (F Jgsz
(ltnay CMEST) VPO (631 (ltagls SN VPoY 500

ey gk, ) )
o ol by cepw Gaed caghy Lo oles
sbigbis s

/) %) O (m/s)b (%) 0
i FY Ay ¥ A Yol Asee
v LA VoY v WY VYN Qe
5 FY Ay Y \a Lo AT T
5 il alf v W VEIY ke
Y FY Ay ¥ ) YEIE W
v o As Y \ WY W
Y FY VIO ¥ A YEIY  \Fe
) L SIA . W WY e
Yy FYIA AV Yy W YYIA oSl

6 -
B — 480
55 E
5K E
I — 400
45
aF E
§ ] P
= ask E RG>
- 4 =
2°r | 5
E 25k =240 é
§ E =
2 1
154 = 160
1 :_ —&—— Efficienty === 4
) ]
05 —180
UM .

=
=
tn
in
=

u (m/s)

s loily 3yt 50 0 3l g ey 30 (A S

(32093 W3 b g 397

395 9553 b 3l as VU o A el 515l sy £531)+ S8
30 ol |y oS 2ed 53 iliuej Sl g (Sl OS]
Ol 53 5B st &5 canl ol At Ve S )3 oS jshiles
B b Gl sleoylsas Sl elaS jo o5 Ghaalyds 55 jg; 90
das audye> 98 DI glsie 4 (RS 4 G yuad leluw
@ 2l 5 GIE1S oyls0 93 3 o Ghaulyd )3 aizem 5 AS50
SIS0 L o3)S Jae sudiygd 598 O3> glgie 4 glojen ey
Gline; M g (Sl UL 595 93 50 53 - iloads duglio
0 yh8 b g3 slailgin] o (saudysd ubad pitucs ||
[T ys> yeh iz capd b sieilie 00 gldlyl g ylele
ol CMESl 595 50 a5 330 lid zulit . cul s eslaswl
Cashy (EalS g lgo (slos (aal38 (Sl VG g 4 s
ML 3l oad Hly st £ Rl 4 e ol
GE1s oyl hads oS Ghylyd 5y Gl oM g (Sl
09 P lge 4 By glailsinl mhw pi dilele
Slsi 58 Olire ot VW el 55 il 03y Jas sy
09 ol aygly 4 azgi b el gl 5o el odls &) Hl
S3iyg> (5 O I esliiul ayiden Nlgise sudyed

VP 552568 8 oylad YF 0)93

=5 |-
(393 ad) Cugb; @296 ' (Y 51 i) Cagbo, qujgi o5

o (Shudyed bl eilucw )3 e agh g ey &1395 (3 JS
A0y e Y ol ey b

Ll oariegs I Sl pielS ool dilgial (il olges
Sl oslaiwl Sl o (oo b (Saudyg> Bl el
Sddy9> yadeid piuaw ol Abie wlea seled )3 3l 59
dgdze patide Liwly SOy oL Gisg 51 eslitwl @ =baw
390 alite wloz 53 595 Job 53 3b oS (el 5 g 390l

35 3lisl yus ey (3] ot (555 0l 31 lsioe

2 Sllgtl (daw (g3uidyeB i pilunas 3ySLoe (quy-0-V

Hluej Ml g (Gilugli Ml 59,
Grbhw Gandyes i pieew BSlee oy sebie @
9 Pliwali M) Jlo 51595 95 (o=8ly baalyd 5> (slalginl
5T Siliols oYEs .eé)S L8 asllas buo (siluwe) Vsl
oS 3l (s pgamwy dihie joy ol 2 5wl Gliwl Jad

Urte SyilSo udige sole doliole



oby o ghilgtal Sl 33 Byen iy e (gdadiyei sl L4571l

slooylsd 9 3,50 8 audyss 558 paliue (R (Syme
ol |y Glel Gl gldilgiwl xbhw i dlblw =55
el 51 (Hluno; Ol joy b 5> by Minlss sudye> 58
b syl dilolo gy olgas e b 51 =y ¥ U e A
ld Loy 055550 5158 Sy 593 Gl UByme 53 45 (s nityss
Ol 9 35 0l 03 b W elio 4 ad a3 Ly Lol L35y slgs
o Sdpg> b pid dlele y adyss idges
Ah Selem plden dyss s iz GBI laglans
Olgis @ 2 5 GB1s o)las 93 58 &5 Ghalyd 5y prises
oo 3B W el 4 gl S3p b aiSoe Jes g8 O3l
4 yxie g Al GIaliSl sadyss je8 iz pd G sleoylsas

3950 B 3o &5 A i
gl b (gaxiyo> il o (slod &399IV US
ol ilte; Ol 5 iliuols CoMEl 3 ,gb WY el o 1,
b Gauye> pdud pllunw GBI 2ok gles a0
llijl 2S5l 5 (sauiys> 5yl Lz by 45 glalyil
Sednyg> y5h (dyme )3 pI8)S 8 L als exge o |y il (55
] aials G2 zohw 4 cwd (gytdan Loy il
b i dlble (2 gles 5l sl puizes
GEalS 4 ke (i Glalepw 1018 51 esliil 9 (saxdye>
cwl osd gldilgiwl Gmbhw il dilolw (5390 o5lgss Led
Ollj3l g 48, )8 audyst y58 (Il UByme )3 45 IS sha
Jesl @b 51 Gislye 655 ol 36lgie cuol ails Los
Ol 53 priger S Jiitie jolze glaylgas 4y (L) @yl
JUil g ol eyl JUssl g 51 3,3 Jil oSl jlis L
Gl iz d=e 519 sleolany gl GHrer @l
lgise (J g lailginl )l b ol 2blie palid (gaudys>
wlededd g audye> He8 QUL 51 Gab e bl s> 4

winter solstice

wijm® wimd
N 30
dou 10
;
2
e 12 oaon e
summer solstice
wim? Wy’
800 900
o a0
30
o0
500
300
401 400
b 300
200 200
i o
1n0aM 12 uoon unt

Ml g Slali O 59, 53 awiye> b sLe ajel (W JKb

Modares Mechanical Engineering

i ol 2y o)lgas By a5 il 53 Lol o9 el
0355 Joe dadyg> 195 LIl plsis 4 (Jogi lailgiul
3392 53 (Hliwne; Sl g (Slgli Sl 555 93 2 5> el
el oy 395 5lado (yieS ay )l sl &5 5B Y el
wlbob 2> 5 G515 o)lses 93 0 oS Ghailhd )5 puizes
des 95 59 L3l plgic 4 gl lailginl (b s
255 18 edle 95 4y oyl adgi & 53 pliwe pidan 008
Ml s 4ol W ok 3945 5y g el oalisl 5lasl gy ¢
4 Pl QVEN S g5l (ayteS 4 )l wdei & 53 (Hlils

RO o.\g,w))L\S.a O i

- 3

summer solstice l

Evaporation Rate (kg/m®.h)
®

o & o o <
Time ()

22 sin =0w o 0w
W
B s
2 )
z B3
3 = =P
2 . 3
e winter solstice
E o2
& s
o

24

R R T I . B
& # L & ¢ ST VIO VS VS

Time ()

CVE 55 93 53 b (GaudysB pubed el sl 33 £33 (Ve JSB
o3liee M3 g (3buals

Hlasls OV (slojay 53 1y gandyo> (slo)S )L gajos NS
0)l533 93 58 (g3lwdand ol 53 330 i (Sliuej SVl g
il O|9,I.c EY) L_;ldjlgiwl Uzl::.w),xa.u Wlolw =3 9 U.l.’>|)
oySiau 33 (ylyeS pod Al W daxgi b aiS (e Jee dde 5
2 Adyedyg piali Slals oM oy 53 3yl I8 ek
5 Al dgac g0 d Lyl slailsil o i dilols
o (il 8y2e 53 dilgiwl GLB1S o)lgss 31 (68,5 axdaw
iz sy Glol i o)lgas ol 9 w88 aalgs 48 o> 53
Woenelw a5 (0 S0 L 595 ol )3 ey amlgs sudyes 558
b s Dbl o dyes 98 (g3gee WU g xb
0ials Uy 53 dilgitul (AB15 o5lans 51 (5 yildan arbaw (S 3udye>
o Goylans mpw 9 wd)S aalss 58 s 98 euiiue
OidlS audys> 5 il 3 gadyes e sl dilelw
9 G515 oylas 93 yo & Chulid oy puizen cdly salgs
el dy g S b WS 50 Jos 98 3> lsie 4 25
) Rl o> 595 Wiz 53 2 sleolgns wpw 4l WY

39850 B 39T & 53 b JeS e g
Jale pioll 0 4z g5 b Siliey NS jg, 50 WIS Gillae Lol
395 b3 dilgiwl GBI oylgas I (S8 b il uidyo> 598

Volume 24, Issue 09, September 2024



Ul)&A& 9 L,Jlﬁ: Lol OOF

caley dlio ol @bl 5 aud 53 oBuiusi (BYST dyanls
losls 5 i s Ty L3NS gl
L3 b edlie 8)lel il ol lhe @blio oyl

188 (gales

N
kg 1K) ohg (oS wadyb c
(m2s1) (5592835 o pud D
S S )28 F
(Wm?2) (3l395y ]
(ms) e &35 o pd K
(grmolt) (Jge oy M
(Pa) yLis P
(Wm?) oS g Q
(Wm?) il Sl 5L q
() ploj t
(K) Los T
(ms1) acp u

sy padle

il cope &

(em?) S8z p

OstmeK) opojilgy glasul ols o
e aghy ®

(LSRN
bixo amb
‘9.% a
s p

iz el vd

&ls

1- Sobhani, M. and H. Ajam, Experimental Study of the
Performance of the Solar Still with Sliding Absorber
Plate and Equipped with a Wave Maker. Modares
Mechanical Engineering, 2024. 24(3): p. 165-176.

2- Howard, G., et al., Domestic water quantity, service
level and health. 2020: World Health Organization.

3- Yekani Motlagh, S., et al, Numerical Simulation of
Single Slope Solar Still with Setting Rectangular,
Triangular and Wavy Barriers on the Side Walls.
Modares Mechanical Engineering, 2024. 24(2): p .97-
110.

4- Shaulsky, E., et al., Membrane distillation assisted by
heat pump for improved desalination energy
efficiency. Desalination, 2020. 496: p. 114694.

5- Wang, Z,, et al., Pathways and challenges for efficient
solar-thermal desalination. Science advances, 2019.
5(7): p. eaax0763.

VP 552568 8 oylad YF 0)93

summer solstice degc winter solstice degC

— 19 —

2 llsinl b (audysB bl pluw ales gijsi (W JS&
bW eelw

(S 5oy -F

2 el S pledily 9 5 el 50 Glegly ol 0
5lead 4 el O Jnl @5ilse b o (sauitys>
it 3Shae Gaind ol )3 28 8 syl 396 b
b oy Ghase (slaytelly s b b (gauitygB b
39553 2B 355 0l 0 diing 598 (G sl 55U uizeen
I8 Ll 90 0t s 53 (i) CIEN g (Sltanls S
51 ale Qtogh 5l Jol> Glol gl .é)S

B st 50 e 4 szie e loe gles ¥l -
;3 Vel e glsa glos GRSl & (usb 4 d9de
Joy> VYo Iyl adgs &35 Gugadis az)s 00 4y Gugadw
s 4 o (slg (e gl (221381 L Lol as oo il 8]
b prals )l st ey O )lbn Ciz 4 lse Lled pae
4 20yd Vol lume (slge (s caghy Gl L 4 59k 4
Ahie pEals 103 AOIY jlay udsi & 55 30ps Ve

2 caghy (ials 4 =i e glsr ol I eslatll -
oliz 31 oslital 350 iy 455 53 GR35 s ks
Ailgize b Gl pae bl g s 40l 5 e ¥ ey b 3
Vil b puigen a3 Glalisl weys VYW L gl £
a8 55 e 31 sty (5358 wls (ISl psd s sles
slreylgss sase lid (gilwddd 5l Jols bt s aalg>
Sooylgs 4y cod (5 e (A b b dilolw (g
JB1s sz glyz ) wdls walss )l adsi )y Gl
el o ol GBS (slas s caghy ol el dil gl

alice (pusin slaylislo )3 dyes 453 Glall wad Gialisl -
apd @l 4 e buse 5 8Ly @1 GRS dids @
9o pdud £ Gl

Zobw (Hle; Ml 3 9 o1 ok (Sl oVl s -
IV a8 oo il auidyo> (55580 @iz ps |y Glel (i 2>
b it ailole o2l b GI51s b j eslatul By
iz gha | sl ghe 3514 Saa b gldlgiul (gaudyo>
Jsad 53 dilolw ol (gl ) (oauelio 3)8ae Silg30d dye> 598
IS 0ol dudyeB 5e8 il dygli past 4y a2 g b Jle il

Urte SyilSo udige sole doliole



0bo o ghilgtal Sl 33 Byen iy e (gdadiyei sl L4571l

environmental energy and convective flow. Chemical
Engineering Journal, 2023. 466: p. 143281.

23- Liy, X, et al,, Evaporation rate far beyond the input
solar energy limit enabled by introducing convective
flow. Chemical Engineering Journal, 2022. 429: p.
132335.

24- Zhang, C,, et al., Distinct stage-wise environmental
energy harvesting behaviors within solar-driven
interfacial water evaporation coupled with convective
airflow. Nano Energy, 2023.107: p. 108142.

Modares Mechanical Engineering

6- Barghi jahromi, M.s., v. kalantar, and M.H. Dehestani
Bafghi, Experimental Investigation and Exergy
Analysis of Solar Parabolic Dish System with Automatic
Tracking for Domestic Applications. Modares
Mechanical Engineering, 2023. 23(12): p. 641-649.
7-Farhadi, M. S.S. Hosseini, and K. Sedighi,
Experimental Study of Solar Distillation using PCM and
Flow Turbulators. Modares Mechanical Engineering,
2017.17(6): p- 117-127.

8- Liu, G, J. Xu, and K. Wang, Solar water evaporation
by black photothermal sheets. Nano Energy, 2017. 41:
p.269-284.

9- Heshmati, F.Z,, et al., Improving the performance of
graphite-based solar water desalination system by
using plasmonic nickel nanoparticles and engineering
the structure. Journal of Applied Research of Chemical
-Polymer Engineering, 2022. 6(3): p. 75-85.

10- Lin, Y., et al., Solar steam generation based on the
photothermal effect: from designs to applications, and
beyond. Journal of Materials Chemistry A, 2019. 7(33):
p. 19203-19227.

11- maleki, m, F. Arabpour Roghabadi, and S.M.
Sadrameli, Water desalination using solar steam
generation systems based on graphite photothermal
material. Journal of Applied Research of Chemical -
Polymer Engineering, 2022. 6(1): p. 49-61.

12- Liuy, Y., et al., Floatable, self-cleaning, and carbon-
black-based superhydrophobic gauze for the solar
evaporation enhancement at the air-water interface.
ACS applied materials & interfaces, 2015. 7(24): p.
13645-13652.

13- Wang, X, et al., Multilayer polypyrrole nanosheets
with self-organized surface structures for flexible and
efficient solar-thermal energy conversion. Advanced
Materials, 2019. 31(19): p. 1807716.

14- Gao, X,, et al., Synthesis of hierarchical graphdiyne-
based architecture for efficient solar steam generation.
Chemistry of Materials, 2017. 29(14): p. 5777-5781.
15- Ding, D,, et al., A metal nanoparticle assembly with
broadband absorption and suppressed thermal
radiation for enhanced solar steam generation. Journal
of Materials Chemistry A, 2021.9(18): p. 11241-11247.
16- Ni, G., et al., Steam generation under one sun
enabled by a floating structure with thermal
concentration. Nature Energy, 2016. 1(9): p. 1-7.

17- Chen, C.,, Y. Kuang, and L. Hu, Challenges and
opportunities for solar evaporation. Joule, 2019. 3(3):
p. 683-718.

18- Zhao, F.,, et al, Highly efficient solar vapour
generation via hierarchically nanostructured gels.
Nature nanotechnology, 2018. 13(6): p. 489-495.

19- Wu, X, et al.,, All-cold evaporation under one sun
with zero energy loss by using a heatsink inspired solar
evaporator. Advanced Science, 2021. 8(7): p. 2002501.
20- Wang, Y., et al, Reversing heat conduction loss:
extracting energy from bulk water to enhance solar
steam generation. Nano Energy, 2020. 78: p. 105269.
21- Li, ], etal, Over 10 kg m- 2 h- 1 evaporation rate
enabled by a 3D interconnected porous carbon foam.
Joule, 2020. 4(4): p. 928-937.

22- Li, ], et al,, Ultrahigh solar vapor evaporation rate
of super-hydrophilic aerogel by introducing

Volume 24, Issue 09, September 2024



