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Research subject: Solar energy is a renewable resource that is abun-
dant and can solve many problems of energy shortage. In order to use
solar energy to desalinate water and produce high quality steam, one of
the cheap and commercially proposed structures is floating solar steam
generation system. In this system, water is transferred to the surface of
the system in a controlled manner and is converted to steam using the
heat generated in the photothermal layer. There are generally four main
challenges in solar steam generation systems. These challenges include
managing and preventing heat loss, structural strength, managing and
transferring water within the structure, absorbing light and converting
light into heat.

Research approach: In this paper, floating multilayer solar steam gen-
eration systems were fabricated in which porous polyurethane foam
was used as the substrate and thermal insulation layer. Moreover, felt
was used as the water-transfer layer. Photothermal materials includ-
ing graphite, gold, and mixtures of graphite and gold were used as the
light-absorbing layers to produce high-quality steam. Also, in order to
determine the water evaporation rate and the efficiency of the systems,
the amount of changes in water mass and system temperature has been
measured.

Main results: Among the different solar steam generation systems
studied, the system made of graphite-gold mixture absorber is able to
produce steam at a rate of 1.257 kg.m2.h'%. This rate is equivalent to an
efficiency of about 82%. To evaluate the performance of the systems in
more real situation, they were tested using seawater. As resulted, the
rate of evaporation of seawater by the graphite-gold mixture system is
1.201 kg.m2h and its efficiency is 78.4%.

*To whom correspondence should be addressed:
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Figure 1 Schematic representation of the process of manufacturing solar steam generation systems

Table 1 Details of the systems studied in this article

Water Absorber Layer
Sample Insulator
Structure Transport
Name Layer

Layer Type Amount

Felt Cubic-Shape | Polyurethane | Cotton fiber -
. . TiO 20 (mg)

- 2

Felt+Gr Cubic-Shape | Polyurethane | Cotton fiber e 200 (mg)
Felt+Au Cubic-Shape | Polyurethane | Cotton fiber Au 20 (nm)
Tio, 20 (mg)
Felt+Gr+Au Cubic-Shape | Polyurethane | Cotton fiber Graphite 200 (mg)
Au 20 (nm)
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Figure 2 Schematic of the method for evaluating the performance of solar steam generation systems, 1) Solar
simulator, 2) Container for water and systems, 3) Digital scale, 4) Thermographic camera, 5) Computer data recorder,
6) Power meter, 7) Power meter display

hy, —ioen ol kgmTh c >y Lsu ey
PSS JsssbeS Kkg™ 58 s ]
Saled s il (amly (990) ad 95 (595 S hile €
S e aS ooy kKWm™ vy y9 5 il o p

Ll V KWm™ Sl

cx g mbs Y
gl 4 by o Sy S gl ¥ S 0
by sea-V , sgal o wl oo 00,9l Ladigas a IS
4 S 005 L3la yeum ol sas Jlasl 4y a4
am byye yglar o)l ol ol 5 (3, S,

Ol = > G=le (UlF s j—aieny
Ad gSeilal e o)l > Jlanl o
] 00 oolaiul (]lkan—CAGY +) uol.u 4—'5‘) oKwo
S g slaailelns o, Slas oy i) ot St
s Lol ool g e = G =S o3Il a9
et 5l 8l )5 5o il (G55 55 Al
SHAR- \++ mW.em™ il olss Lo o b)95 95
oolawl ol ol joiS =L SIM-10 Ju— IF SOLAR
— )5L_w Oy g 03— H‘).lo ‘_ngchol_..u aS oo
Simleyl )50 aaBo Ve o an dlrazs 9,0 ol (g9,

DY 7ok = od owiaiten 60015 o gy sl A o (g (oode aolikiad



oy glailols 5l ool b T SloSas

o 8l asllhes oo Loyl )b (s Sete 5 sl

G =S o3lail g9 Lso o Jg slalllw o, Slas
Sad b e il s g agdo Ve C;J_A)O%j‘n)_?
ua_JL> s_j L_s‘)_J (\ .. mW.cm’Y l_: Jél_x.o) M)P \
G55 , 5 adg allelw g (a2 po aged (Jloie a)
SSolail <JAD g g /YA g Las o - Wil (yg0
PRIV [ VY S0 1 A S L G YU S WX | PSR W

W2 oo s e Ol L ol yen cams Jlasl 4y
>3 Sl s a0y el i Ly g
P95y S ymglal 3o Yo 93 i Aml
alolw s 4y Qo o958l a5 ools Lis et
o0 gy g J Ktz el g (BS czge
JLisl oy s (ST a5 0,5 (b (lsSor 9 <l
P3S g S gl izmen OIS ei oloml O
g 59y P3la clie Sl 2 g oLl

el Ol (goa o Jlal a Y

Mo 5 Eadl,5 bslive il b 50053 )b adss el (d 5 Mo G3lr b s 55 5 0l ailoles (€ «Zudl,T L3l L (50 o5
Figure 3 Optical microscope images of the surface of solar steam generation systems: a) Solar steam generation
system without absorber, b) Solar steam generation system with graphite absorber, c) Solar steam generation system

with gold absorber, and d) Solar steam generation system with graphite & gold mixture absorber
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Figure 4 Contact angle images of the surface of solar steam generation systems: a) Solar steam generation system
without absorber, b) Solar steam generation system with graphite absorber, c) Solar steam generation system with
gold absorber, and d) Solar steam generation system with graphite & gold mixture absorber
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Figure 7 Graph of water evaporation rate and efficiency in the studied solar steam generation systems under 1 sun
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