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(57) ABSTRACT 

A solar still module for use in a solar still arrangement for 
producing a desired condensate from a feed treatment liquid. 
The solar still module includes a treatment chamber including 
a treatment member positioned beloW an upper solar energy 
transmission Wall to receive, in use, solar energy there 
through. The solar still module includes a treatment liquid 
supply supplying treatment liquid to an upper end of a ?rst 
region of the treatment member to How in a liquid ?lm ?oW 
gravitationally doWnWardly thereover While a component of 
the treatment liquid is at least partially evaporated and con 
densed to form a condensate on an inner surface of the upper 
solar energy transmission Wall. The condensate ?oWs gravi 
tationally doWnWardly on the inner surface of the upper solar 
energy transmission Wall and is collected at a loWer location 
by condensate collection and discharge means. The upper 
solar energy transmission Wall is formed by a clear or highly 
translucent polymer material With the inner surface being 
hydrophilic relative to the condensate. The treatment member 
is formed by a thin metal material as a tray having a tray base 
forming the ?rst region. A perimeter Wall extends upwardly 
from the tray base along at least side edges and loWer edges of 
the tray base. An outWardly extending ?ange extends from an 
upper region of the perimeter Wall. The ?ange is supported on 
a support frame. 
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SOLAR STILLS 

PRIORITY CLAIM 

[0001] The present application is a National Phase entry of 
PCT Application No. PCT/AU2009/000503, ?led Apr. 22, 
2009, Which claims priority from Australian Patent Applica 
tion No. 2008902054, ?led Apr. 24, 2008, Australian Patent 
Application No. 2008902433, ?led May 16, 2008, and Aus 
tralian Patent Application No. 2008904898, ?led Sep. 19, 
2008, the disclosures of Which are hereby incorporated by 
reference herein in their entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to improvements in 
solar stills for producing a desired condensate from a liquid 
supply stream by the application of solar energy. Typically, 
but not exclusively, the desired condensate might be clean or 
fresh Water produced from a saline, brackish or otherWise 
contaminate laden supply stream. The condensate may also 
be an alcohol such as ethanol evaporated from a supply stream 
containing same Which is condensed and separately removed 
from the solar still. 
[0003] In hybrid arrangements, stills according to embodi 
ments of the present invention can be operated utiliZing 
heated Water supplies, for example from industrial or geother 
mal applications, Where the still can be operated With minimal 
or no solar energy application. 

BACKGROUND ART 

[0004] The speci?cation Will describe embodiments of the 
invention primarily in relation to the context of producing a 
clean or fresh Water supply as the generated condensate but it 
should be appreciated that other applications are possible. 
The capability of providing enough clean or fresh Water for a 
variety of purposes including providing drinking Water, and 
for irrigating crops Without the salt build up in land structures 
commonly associated With use of artesian Water, is becoming 
an increasing problem for the planet. This is particularly the 
case for relatively dry and arid areas such as Australia, but is 
also a problem for many other areas of the World. Solar stills 
are knoWn Where otherWise unusable Water such as artesian 
Water, sea Water, or polluted Water sources such as Water from 
mines or industry can be heated by exposure to the sun, 
condensed as clean fresh Water and collected for subsequent 
use. There have been many proposals for solar stills, hoWever, 
they generally are all characterized by being expensive to 
produce and use relative to the quantity of fresh clean Water 
produced. Solar stills that are currently in use are used for 
particular applications Where the cost of clean fresh Water 
production is not a major issue, such as for example, survival 
applications. 
[0005] One knoWn solar still module available under the 
trade name SUNSURE comprises a substantially air tight 
panel construction adapted to be supported in an inclined 
manner to receive solar energy applied against an upper glass 
Wall. A plastic tray member is positioned beneath the glass 
Wall and de?nes an array of small ponds or reservoirs 
Whereby saline Water or similar to be treated can be posi 
tioned therein to be subjected to solar energy transmitted 
through the upper Wall. Generated Water vapour condenses on 
the underside of the glass Wall and is collected to be dis 
charged from the module. 
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[0006] Some examples of other proposals for solar still 
con?gurations can be seen in US. Pat. No. 7,008,515, US 
Publication No. 2003/0033805, WO 91/14487, UK 2345002, 
DE 19704046, DE 10044344 and WO 2008/043141. This 
acknowledgement of these prior art patent disclosures should 
not be taken as a recognition that the disclosures are common 

general knoWledge in the solar still industry. For reasonably 
larger scale production of clean fresh Water, solar stills 
despite using a relatively free source of energy, have generally 
remained a quite expensive option. 

SUMMARY OF THE INVENTION 

[0007] Embodiments of the present invention is to provide 
an improved solar still module that is a simpler construction 
and is also e?icient in producing clean condensate from a 
liquid feed stream, particularly but not exclusively for pro 
ducing clean Water from a contaminated, brackish or saline 
Water supply. The simple construction aims at achieving a 
loWer capital cost of installations including one or more such 
solar still modules. 

[0008] Accordingly, embodiments of the present invention 
may provide a solar still module having a treatment chamber 
treatment chamber including a treatment member positioned 
beloW an upper extremity of the treatment chamber, a treat 
ment liquid supply supplying treatment liquid to an upper end 
of a ?rst region of the treatment member, the ?rst region 
having, inuse, at least one inclined upwardly facing surface to 
promote the treatment liquid ?oW gravitationally doWn 
Wardly on the ?rst region of said treatment member in one or 
more Hows, the upWardly facing surface or surfaces of the 
?rst region being hydrophilic relative to the treatment liquid 
Whereby the treatment liquid spreads into a thin ?lm on the 
upWardly facing surface or surfaces of the ?rst region, the ?rst 
region further including at least one porous material layer at 
least partially covering the or each of the upWardly facing 
surface or surfaces, the treatment chamber having an upper 
solar energy transmission Wall positioned above the ?rst 
region of the treatment member enabling solar energy to be 
applied at least to the ?rst region of the treatment member to 
at least partially evaporate a component of the treatment 
liquid on the ?rst region, the evaporated component being at 
least partially condensed on an inner surface of the upper 
solar energy transmission Wall to form a condensate, the 
condensate being collected therefrom at a loWer location or 
locations by condensate collection and discharge means lead 
ing from said the treatment chamber. 

[0009] According to one embodiment of the present inven 
tion, the upWardly facing surface or surfaces of the ?rst region 
is heat conductive and/or capable of re?ecting solar energy. 
The upWardly facing surface or surfaces of the ?rst region are 
heat conductive. In an embodiment, the treatment panel mem 
ber is a preformed sheet metal member having a ?rst inclined 
Wall forming said ?rst region. The preformed sheet metal 
member has a thin Wall structure. In an embodiment, the sheet 
metal member is aluminium or aluminium alloy or is copper 
or a copper alloy. In another embodiment, the sheet metal 
member may be a stainless steel material. In an embodiment, 
the preformed sheet metal member is pressed from a thin 
Walled metal foil material. In an embodiment, the sheet metal 
member is a tray member having at least upstanding side 
Walls and a loWer upstanding Wall connecting loWer ends of 
the side Walls. In another embodiment, a layer may be bonded 
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to the upwardly facing surface or surfaces of the ?rst region, 
the layer having an upwardly facing hydrophilic surface 
formed thereon. 

[0010] In an embodiment of the present invention, the tray 
member forming the treatment panel member may be sup 
ported on a rectangular perimeter frame having tWo opposed 
side arms and tWo opposed end arms. The tray member may 
have dimensions of about three meters in length and about 
one to tWo meters in Width. In use the tray member may be 
supported having the longer side edges inclined at an angle of 
betWeen 10° and 55°, preferably about 30°. 
[0011] In an embodiment of the present invention, the 
porous material layer is a treatment liquid absorbent or hydro 
philic in nature material that may be Woven or non-Woven. 
When clean Water is to be produced from the still module, the 
porous material layer has a Weight/area of no more than 200 
gm/square meter, preferably betWeen 10 and 80 gm/ square 
meter. Suitable materials Will include but not be limited to 
natural ?ber materials such as Wool, propylene, polyester and 
polyester blended materials including a blend of polyester 
and rayon. It is desirable that the material is hydrophilic in 
nature, ie Will absorb the treatment liquid. The fabric mate 
rial, Where possible, should also be UV stabiliZed to provide 
more effective use periods. If it is desired that the porous 
material catch and retain materials that might settle out of the 
treatment liquid, then the porous material layer may be 
heavier or thicker than the above Weights/ area. Felt materials 
such as an acrylic felt material might be used in such appli 
cations. 

[0012] In an embodiment, the upper solar energy transmis 
sion Wall may include an inner facing clear or highly trans 
lucent hydrophilic surface relative to the condensate formed 
therein. This enables the condensate to form into a ?lm and 
readily ?oW doWnWardly under gravitational loading on the 
surface to be collected at a loWer collection location or loca 
tions. The ?lm of condensate on the inner surface has been 
found to clarify the surface and improve the passage of solar 
energy therethrough to be applied to the treatment liquid on 
the treatment member Without adversely affecting the doWn 
Ward ?oW of condensate on the inner surface. The hydrophilic 
surface is formed either by mechanical means such as acid 
etching the inner surface of the polymer material forming the 
?exible sheet or by applying a coating or layer to the inner 
surface such as an oxide layer, silicon oxide, titanium oxide or 
aluminium oxide. In another embodiment, the polymer sheet 
material or its inner surface may be hydrophobic in nature. 
This alloWs the condensate to bead on the inner surface and to 
?oW doWnWardly thereon, hoWever, the performance 
achieved is signi?cantly less than that achieved by having a 
hydrophilic inner surface. If a hydrophobic surface is used, 
then a ?uorinated polymer material coating or layer might be 
employed such as polytetra?uoroethylene (PTFE). In an 
embodiment, the upper solar energy transmission Wall may 
be formed by a ?rst sheet of a preformed ?exible polymer 
material. The polymer material is a material capable of being 
formed by application of heat. The polymer material may be 
polycarbonate, polyester, PET, polypropylene, polyethylene, 
acrylic or acetyl. In an embodiment, the polymer material 
includes UV stabiliZing materials to minimiZe any deteriora 
tion by solar exposure. Such polymer material can be con 
structed into a thin Walled ?exible sheet material that is suf 
?ciently robust in use to Withstand normal Wear and tear that 
the solar still module may endure. Glass sheets might also be 
possible but could be a more expensive option. It is desirable 
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that the solar energy transmission Wall has a thin Wall struc 
ture that may be ?exible but not substantially resilient or 
elastic. The polymer material forming the upper solar energy 
transmission Wall is either clear or highly translucent to alloW 
solar energy to pass therethrough. 
[0013] The solar still module may further include at least 
one spacer element enabling, Where used, the ?exible pre 
formed thin Walled polymer material sheet member to be 
positioned spaced above the ?rst region of the treatment 
member. Such spacing ensures a practical separation betWeen 
the treatment liquid on the treatment member and the con 
densate formed on the thin Walled polymer sheet material. 
The spacing also enables convection air/vapor ?oW upWardly 
above the treatment member and doWnWardly along the rear 
surface of the treatment member. The spacer element or ele 
ments may be integrally formed With the treatment panel 
member or may be separately formed and positioned there 
over. The treatment chamber may include a loWer Wall spaced 
from a loWer extremity of the liquid treatment member, the 
loWer Wall being formed by a second sheet of a preformed thin 
Walled ?exible polymer material. The loWer Wall may be 
made from a similar material as the upper solar energy trans 
mission Wall although the loWer Wall does not of course need 
to be clear or highly translucent. The upper and the loWer 
Walls forming the treatment chamber may be secured together 
along peripheral edges to surround the treatment member. 
The upper and loWer Walls are arranged close to but spaced 
from the treatment member. Spacer elements may also be 
provided at or adjacent to upper or loWer edges of the treat 
ment member to ensure separation betWeen the upper and 
loWer Walls forming the outer envelope of the solar still mod 
ule. Such additional spacer elements may engage With the 
upper and loWer ends of the treatment member so as to main 
tain separation of the forWard condensate and treatment liq 
uid and to enable convection air/vapor ?oW about the treat 
ment member during operation of the solar still module. The 
spacing is Within the range of 10 to 40 mm. 

[0014] In accordance With a second aspect, embodiments 
of the present invention provide a solar still module having a 
treatment chamber including an upper solar energy transmis 
sion Wall formed by a preformed polymer sheet material 
positioned at or above an upper extremity of the treatment 
chamber, the solar energy transmission Wall being clear or 
highly translucent at least in a ?rst region intended to transmit 
solar energy into the treatment chamber having a preformed 
laterally extending formation along at least one edge region, 
the solar energy transmission Wall providing an inner hydro 
philic surface on Which an evaporated component condenses 
to form a condensate. The treatment chamber further has a 
second loWer Wall formed by a second sheet of a preformed 
polymer material having a preformed laterally extending for 
mation along at least one edge region, the preformed laterally 
extending formations on the ?rst upper and the second loWer 
Walls being connectable to form the treatment chamber. The 
inner surface of the ?rst region may be formed by mechanical 
means including acid etching of an inner surface of the poly 
mer sheet material. In another embodiment, the inner surface 
of the ?rst region may be formed by a hydrophilic material 
coating or layer such as an oxide including silicon oxide, 
titanium oxide, or aluminium oxide. The material should 
hoWever be clear or highly translucent in use With a conden 
sate liquid ?lm thereon. 

[0015] According to yet another aspect, embodiments of 
the present invention provides a solar still module having a 
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treatment chamber including a treatment member positioned 
below an upper extremity of the treatment chamber, a treat 
ment liquid supply means supplying treatment liquid to at 
least an upper end of a ?rst region of the treatment member, 
the ?rst region of the treatment member being formed from a 
thin metal sheet material Whereby the treatment liquid deliv 
ered by the treatment liquid supply means is disposed in a thin 
treatment liquid ?lm ?oW or ?oWs over the ?rst region to How 
gravitationally doWnWardly thereon, the treatment chamber 
having an upper solar energy transmission Wall positioned 
above the ?rst region of the treatment member enabling solar 
energy to be applied at least to the ?rst region to evaporate at 
least a portion of a component of the treatment liquid, the 
evaporated component being at least partially condensed on 
an inner surface of the upper solar energy transmission Wall to 
form a condensate thereon, the upper solar energy transmis 
sion Wall of the treatment chamber being formed by a ?rst 
sheet of a preformed polymer material having a preformed 
laterally extending formation along at least one edge region, 
the upper solar energy transmission Wall, in use, being clear 
or highly translucent With a hydrophilic inner surface relative 
to the condensate Whereby the condensate formed thereon 
spreads into a ?lm to How doWnWardly thereon to the loWer 
location or locations for collection, the treatment chamber 
further having a loWer Wall formed by a second sheet of a 
preformed polymer material having a preformed laterally 
extending formation along at least one edge region. 
[0016] In accordance With a still further aspect, embodi 
ments of the present invention provide a solar still module 
having a treatment chamber including a treatment member 
positioned beloW an upper extremity of the treatment cham 
ber, a treatment liquid supply means supplying treatment 
liquid to an upper end of a ?rst region of the treatment mem 
ber formed from a thin metal sheet material Whereby the 
treatment liquid delivered by the treatment liquid supply 
means is disposed in a thin treatment liquid ?lm ?oW or ?oWs 
over the ?rst region, the treatment chamber having an upper 
solar energy transmission Wall positioned above the ?rst 
region of the treatment member enabling solar energy to be 
applied at least to the ?rst region of the treatment member to 
evaporate at least a portion of a component of the treatment 
liquid, the evaporated component being at least partially con 
densed on an inner surface of the upper solar energy trans 
mission Wall to form a condensate that is collected therefrom 
at a loWer location or locations by condensate collection and 
discharge means leading from the treatment chamber, the 
treatment chamber being formed by a ?rst upper member of a 
polymer sheet material and by a second loWer member of a 
polymer sheet material, at least some edge regions of the ?rst 
upper member and the second loWer member having forma 
tions formed along the edge regions extending laterally there 
from, the solar still module further including at least one 
tubular member engaging an edge region of the ?rst upper 
member and the second loWer member Whereby the forma 
tions formed along the edge region are retained by the tubular 
retainer member. The ?rst member is integrally joined to the 
second loWer member along one the edge region. In an 
embodiment, the tubular retainer member is located along a 
loWer edge region of the ?rst upper member and the second 
loWer member, the retainer member providing a substantially 
enclosed inner Zone to collect the condensate from at least the 
inner surface of the upper ?rst upper member forming the 
solar energy transmission Wall. In an embodiment, the tubular 
retainer member positioned along the loWer edge region is 
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inclined doWnWardly toWards one side of the solar still mod 
ule. This alloWs condensate collected Within the retainer 
member to How toWards said one side for discharge from the 
solar still module. In an embodiment, the preformed forma 
tions extend laterally and form a ridge along the edge region 
Which may be generally semi-circular When vieWed in cross 
section. 

[0017] According to a further aspect of embodiments of the 
invention, a solar still module may be provided having a 
treatment chamber including a treatment member positioned 
beloW an upper extremity of said treatment chamber, a treat 
ment liquid supply means supplying treatment liquid to an 
upper end of a ?rst region of the treatment member Whereby 
the treatment liquid delivered by the treatment liquid supply 
means is disposed in thin treatment liquid ?lm ?oW or ?oWs 
over the ?rst region to How gravitationally doWnWardly 
thereon, the treatment chamber having an upper solar energy 
transmission Wall positioned above the ?rst region of the 
treatment member enabling solar energy to be applied at least 
to the ?rst region of the treatment member to evaporate at 
least a portion of a component of the treatment liquid, the 
evaporated component being at least partially condensed on 
an inner surface of the upper solar energy transmission Wall to 
form a condensate that is collected therefrom at a loWer 
location or locations by condensate collection and discharge 
means leading from the treatment chamber, the upper solar 
energy transmission Wall of the treatment chamber being 
formed by a clear or highly translucent polymer material 
layer With a hydrophilic inner surface relative to the conden 
sate, the Water treatment member being formed from a thin 
metal material as a tray having a tray base forming the ?rst 
region, a perimeter Wall extending upWardly from the tray 
base along at least side and loWer edges of the tray base, and 
an outWardly extending ?ange extending from an upper 
region of the perimeter Wall, the ?ange being supported on a 
support frame. The ?rst region of the treatment member has at 
least one upWardly facing hydrophilic surface. In an embodi 
ment of the present invention, the hydrophilic surface is 
formed by an oxide layer on the ?rst region. In an embodi 
ment of the present invention, the treatment member includes 
a preformed aluminium or aluminium alloy metal foil tray 
member and the oxide layer is an aluminium oxide layer. In 
another embodiment, the treatment member may be made 
from stainless steel. 

[0018] According to an embodiment of the present inven 
tion, at least one ridge formation extends along the ?rst region 
of the treatment member dividing the ?rst region into at least 
tWo separated channels along Which the treatment liquid can 
How. The or at least one of the ridge formations may engage 
an inner surface of the upper solar energy transmission Wall. 
The treatment liquid supply means may include a treatment 
reservoir positioned at or adjacent an upper end of the ?rst 
region of the treatment member, a Wicking material being 
provided to transfer the treatment liquid from the treatment 
liquid reservoir to an upper end of the ?rst region of the 
treatment member to How gravitationally doWnWardly 
thereon. In an embodiment of the present invention, a thin 
porous layer or layers at least partially cover the ?rst region. 
The thin porous layer or layers may also act as the Wicking 
material. The treatment chamber may be de?ned by a ?rst 
upper Wall forming the solar energy transmission Wall, and a 
second loWer Wall, each of the ?rst upper Wall and the second 
loWer Wall being substantially spaced from the treatment 
member. 
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[0019] It is possible to utilize Water that is heated, for 
example, from an industrial, mining or geothermal applica 
tion either in combination With or Without the application of 
solar energy. In accordance With such an aspect, embodi 
ments of the invention may provide a still module, in use, 
being inclined to the vertical, having a treatment chamber 
de?ned by a ?rst upper Wall of a ?exible polymer sheet 
material and a second loWer Wall of a ?exible polymer sheet 
material, a treatment member positioned Within the treatment 
chamber spaced beloW the ?rst upper Wall and above the 
second loWer Wall Whereby a convection heat ?oW space is 
formed above and beloW the treatment member, the treatment 
member being formed from a thin metal material as a tray 
having a tray base forming a ?rst region of the treatment 
member and a perimeter Wall extending upWardly from the 
tray base along at least side and loWer edges of the tray base, 
the ?rst region having an upWardly facing surface or surfaces 
that are hydrophilic to a treatment liquid supplied thereto, 
liquid supply means for supplying the treatment liquid in 
preheated condition to at least an upper end Zone of the ?rst 
region of the treatment member Whereby the treatment liquid 
is disposed in a thin treatment ?oW or ?oWs over the ?rst 

region gravitationally doWnWardly thereon, the upWardly fac 
ing surface or surfaces of the ?rst region being at least par 
tially covered by a porous, preferably absorbent, material 
layer, a component of the preheated treatment liquid on the 
?rst region being at least partially evaporated to form a con 
densate on an inWardly facing surface of the ?rst upper Wall of 
the still module, said ?rst inWardly facing surface having a 
hydrophilic surface relative to the condensate Whereby the 
condensate ?oWs doWnWardly thereon to be collected and 
discharged from the still module. The still module may be 
capable of a hybrid operation Whereby the solar energy is also 
applied to the ?rst upper Wall, the ?rst upper Wall being clear 
or highly translucent to alloW solar energy to enter the treat 
ment chamber. Other features or aspects described herein 
may equally apply to this hybrid type still module. 
[0020] The treatment liquid utiliZed in the above described 
still modules may be saline Water such as sea Water, bore or 
artesian Water, or Water contaminated With undesirable mate 
rials or substances including, for example algae created, for 
example in industrial, mining or other applications. The con 
densate formed utiliZing such treatment liquids may be clean 
Water. While the creation of fresh or clean Water is a major 
application of the stills as disclosed herein, other applications 
could include the separation of alcohol such as ethanol from 
a liquid feed source Where the alcohol is separated by evapo 
ration and forms the collected condensate. In most applica 
tions, multiple solar still modules described herein might be 
used in an installation Where any treatment liquid remaining 
after passing through one solar still module may be utiliZed as 
at least part of the input to a doWnstream solar still module. In 
other applications Where the feed treatment liquid is saline or 
salt loaded water such as sea water, the solar still module may 
also be used to concentrate the salt level in the treated feed 
liquid to ultimately produce salt therefrom. 
[0021] Control of the supply of treatment liquid to the treat 
ment member may be via an on/off valve in the treatment 
liquid feed line to the still module that is controlled in 
response to one of a solar radiation sensor, temperature sensor 
sensing the temperature of the treatment member or a sensor 
sensing the degree of Wetness of the treatment member. It is 
desired to maintain a steady supply of treatment liquid to the 
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treatment member Without having an excessive ?oW reaching 
a loWer level of the treatment member to have to be drained 
therefrom. 
[0022] Preferred embodiments of the present invention Will 
be described hereafter With reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a perspective vieW of a solar still module 
constructed in accordance With an embodiment of the present 
invention; 
[0024] FIG. 2 is a perspective vieW of a solar still module 
constructed in accordance With an embodiment of the present 
invention; 
[0025] FIG. 3 is a section vieW along line III-III of FIG. 1, 
but including further embodiments of the present invention; 
[0026] FIG. 4 is a partial section vieW shoWing an altema 
tive connection arrangement for the edge regions of the upper 
and loWer outer sheet members of the outer envelope of the 
solar still module shoWn in FIGS. 1 and 2; 
[0027] FIG. 5 is a section vieW similar to FIG. 3 taken along 
line V-V of FIG. 2; 
[0028] FIGS. 6 and 6a are partial section vieWs along line 
VI-VI of FIG. 2 shoWing tWo embodiments of the present 
invention; and 
[0029] FIGS. 7 and 7a are partial section vieWs along line 
VII-VII of FIG. 2 shoWing possible alternative embodiments 
for feeding treatment liquid to the solar still module. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0030] Referring to FIGS. 1 and 2, a solar still module 10 
according to preferred embodiments of the present invention, 
has a generally rectangular perimeter support frame 11 With 
longer side edge members 12, 13 and shorter end edge mem 
bers 14, 15. In use the support frame 11 is supported by 
forWard legs 16 and rear legs 17 such that the support frame 
11 and thereby the solar still module 10 is supported at an 
inclined angle to the horiZontal. Any other form of support 
structure could also be employed. The perimeter support 
frame 11 is formed by galvaniZed metal tubing or pipe but any 
other form of elongate support frame material could also be 
employed. The angle of inclination, in use, is betWeen 10° and 
50°, preferably about 30°. 
[0031] A treatment panel member 18 in the form of a tray 
80 having a base Wall 19, upstanding perimeter Walls 20 and 
an upper outWardly extending ?ange 21, is provided With the 
?ange 21 being supported on the perimeter support frame 11. 
The treatment panel member 18 is formed by pressing alu 
minium or aluminium alloy foil or sheet material into the 
desired shape and con?guration With a thickness suf?cient to 
be self supporting in use as described hereafter. The tray 80 of 
the treatment panel member 18 can be made from a heat 
conductive material and other metals including copper and 
copper alloys or stainless steel could also be used. It is of 
course also possible to use other non metallic materials, hoW 
ever, most metals Will provide a heat radiation re?ective sur 
face facing upWardly from the base Wall 19. 
[0032] The base Wall 19 of the treatment panel member 18 
may present an upWardly facing planar surface or as is rep 
resented in FIG. 1, a plurality of upWardly facing planar 
surfaces 25 divided by stiffening ribs 22, 23 and 24 extending 
longitudinally along the base Wall 19. The stiffening ribs 22, 
23 and 24 may be permanently formed in the Wall thickness of 
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the base Wall 19. Each of the surfaces 25 may be treated to 
provide a hydrophilic liquid ?oW over the surface. This may 
be via treating the surface directly or by applying a clear or 
translucent coating With such a surface formed thereon. A 
clear or translucent layer of polymer material that is acid 
etched on its surface or is coated With silicon oxide, alu 
minium oxide, titanium oxide or another suitable material 
may be provided to cover the upWardly facing surface or 
surfaces 25 to provide a hydrophilic surface thereon. It has 
also been recogniZed that aluminium oxide that forms on an 
aluminium surface naturally forms a hydrophilic surface on 
the upWardly facing surfaces 25. A hydrophilic surface alloWs 
liquid ?oW in the surface 25 to spread out in a thin ?lm as 
opposed to beading in a droplet or stream like ?oW, Which has 
been found to substantially improve the transfer of solar heat 
energy to the liquid and thereby improve the evaporation of a 
desired component from the liquid. 
[0033] Located at the upper end 26 of the treatment panel 
member 18 is a delivery arrangement 27 for delivering treat 
ment liquid to the upper end 26 of the treatment panel member 
18. In the embodiments illustrated in FIGS. 1 and 2, the 
delivery arrangement 27 comprises a header pipe 28 With a 
plurality of spaced discharge openings 29 along its length. 
The discharge openings 29 are slots formed in the header pipe 
28 extending in a circumferential (or upright) direction. The 
header pipe 28 is made of a material capable of Withstanding 
temperatures that prevail Within the still module 10. A metal 
pipe may be used but other suitably high temperature resistant 
materials could also be utilized. A delivery pipe 30 feeds the 
treatment liquid from an external source (not shoWn) to the 
header pipe 28. The discharge openings 29 deliver treatment 
liquid to spaced locations across the base Wall 19 of the 
treatment panel member 18 and speci?cally in the embodi 
ment illustrated in FIG. 1, to the surfaces 25. While the 
draWings shoW only one upper header pipe 28 at an upper end 
of the surfaces 25, it is possible also to provide multiple 
supply means at intermediate locations along the surfaces 25. 
On each of the surfaces 25, a porous material layer 31 extends 
substantially across the surface 25 and substantially along the 
surface 25 from the upper end 26 to the loWer end 30, 32 of the 
solar still module 10. A single porous material layer 31 might 
be provided covering the complete upper face of the base Wall 
19 in another embodiment. The treatment liquid ?oWs onto 
and through the porous material layer 31 to spread across the 
base Wall surfaces 25 in a thin ?lm ?oW. Solar energy as 
described hereafter heats this thin liquid ?lm ?oW and the 
desired component is evaporated to pass as a vapor upWardly 
through or from the porous layer 31. The porous layer 31 may 
be a Woven or non-Woven material and may be absorbent or 

hydrophilic in nature. Suitable materials include polypropy 
lene, polyester and polyester blended material, for example a 
blend of polyester and rayon. The materials should, Where 
possible be UV stabiliZed to improve their life in use. Natural 
?bers including Wool could also be used such as in the form of 
a Wool felt material. In an embodiment of the present inven 
tion, the material of the layer or layers 31 is absorbent to the 
treatment liquid and Will have a Weight of less than 200 
gm/ square meter and preferably between 10 and 80 
gm/ square meter. The porous material layer or layers 31 may 
be fabric material or netting material and the or each layer 31 
may be secured to the underlying treatment panel member 18 
at least one location. The connection may be via Velcro fas 
tening means or other suitable releasable means to enable the 
material layer or layers 31 to be replaced from time to time as 
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may be required. Materials in the treatment liquid may also 
settle out and be retained in the porous material layer or layers 
31. If these materials have value, then, after use, the layers 31 
could be processed to recover those materials. This may 
include, for example, valuable minerals, metals including 
gold, and other substances. 

[0034] Any treatment liquid that reaches the loWer end 32 
of the solar still 10 can be collected and drained through a 
drainage outlet 33 suitably located in the treatment panel 
member 18. Suitable drainage pipes (not shoWn) leading from 
the drainage outlet 33 may be provided leading through the 
loWer sheet of the still module to direct this liquid to a col 
lection point or to be recycled to be reintroduced into the same 
or to a further solar still module. 

[0035] The outer enclosure 34 of the solar still module 10 
can be formed by an upper sheet of ?exible or semi rigid 
plastics material 35 that is either clear or highly translucent 
and a loWer sheet of ?exible plastics material 36. The plastics 
material of the upper and loWer sheets 35, 36 may be semi 
rigid, is generally not resilient or elastic, but is durable and 
hard Wearing in use. In an embodiment, it is also impact 
resistant. Suitable materials include PET plastic sheet mate 
rial, polycarbonate sheeting, polypropylene, polyethylene, 
acrylic, acetyl or similar polymeric sheet materials. In an 
embodiment, the material be capable of being preformed into 
a desired shape by heat forming or similar to form cooperable 
upper and loWer trays or edge formations capable of use With 
?exible fastening means as described in greater detail beloW. 
In an embodiment, either the material of at least the upper 
sheet of plastics material 35 exhibit hydrophilic characteris 
tics to the condensate intended to be formed or at least the 
inner surface of the upper sheet of plastics material 35 exhibit 
such hydrophilic characteristics. This may be achieved by 
laminating such a hydrophilic layer to the inner surface of the 
sheet of plastics material 35. Such a material might be an 
oxide material such as silicon oxide, titanium oxide, alu 
minium oxide, or similar materials exhibiting suitable hydro 
philic characteristics. The inner surface layer may be sepa 
rately formed and adhered to the inner surface by a clear or 
highly translucent adhesive or it may be laminated to the base 
material of the upper sheet material 35 by co-extrusion or any 
other technique including coating techniques. In another 
embodiment, the entire material of the upper sheet member 
35 might be formed by a material exhibiting hydrophilic 
characteristics. In yet another embodiment, the hydrophilic 
surface may be formed by acid etching a base layer polymer 
material. In use When a condensate forms on the hydrophilic 
surface it forms into a ?lm to spread over the surface and ?oWs 
doWnWardly thereon. In doing so the upper Wall clears to 
improve its solar energy transmission qualities. The loWer 
sheet member 36 may be similarly constructed but the loWer 
sheet member 36 does not need to be clear or highly translu 
cent although it could be if desired. The provision of an inner 
surface 37 of the upper sheet member 35, at least, that is 
hydrophilic in nature, alloWs condensate formed thereon to 
?oW more quickly to a loWer collection point (as described 
beloW) While being spread out into a thin ?lm thereby also 
minimiZing possible obstruction by the condensate to solar 
energy entering the solar still module 10. The loWer sheet 
member 36 may also desirably have a hydrophilic or hydro 
phobic inner surface 38 (at least) as some condensate may 
also form on this surface 38 and ?oW to the collection location 
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as described in greater detail below, however, solar energy 
transmission through this Wall is not a relevant issue With the 
performance of the module. 

[0036] As shoWn in FIG. 1, at least one spacer member 40 
may be provided, extending in a longitudinal direction to keep 
the inner surface 37 of the upper sheet member 35 spaced 
above the base Wall 19 of the treatment panel member 18. The 
inner surface 37 is maintained, at least approximately, a rela 
tively uniform distance above the base Wall 19, With this 
distance being relatively small to minimize the volume Within 
the solar still module 10. The spacer member 40 may be a 
Wire, rod or similar mesh material or a relatively clear/trans 
lucent plastic material that Will provide minimal obstruction 
to solar energy directed toWards the surface or surfaces 25 of 
the treatment panel member 18. FIG. 2 illustrates an embodi 
ment Where the spacer member 40 is replaced With extended 
?ange elements 41 pressed or roll formed from the base Wall 
19 of the treatment panel member 18 that extend longitudi 
nally and maintain the inner surface 81 of the upper sheet 
member 35 spaced from the base Wall surfaces 25 (see FIG. 
5). One or more spacer members 42 may be provided betWeen 
the rear surface 43 of the base Wall 19 of the treatment panel 
member 18 and the inner surface 82 of the loWer sheet mem 
ber 36. The spacer member or members 42 may extend lon 
gitudinally or transversely and may be constructed by in?at 
able members or by mesh material or similar to alloW gas or 
vapor circulation Within the still module in the space created 
betWeen the loWer sheet member 3 6 and the rear surface 43 of 
the base Wall 19. The rear spacer member or members 42 also 
should be con?gured to minimiZe obstruction to condensate 
How on the inner surface 82 of the loWer sheet member 36 as 
some condensate also forms thereon and ?oWs doWnWardly 
to the condensate collection Zone. The rear spacer member or 
members 42 may also be omitted in some applications Where 
gravity ensures the required spacing betWeen the loWer sheet 
member 36 and the treatment panel member 18. A treatment 
chamber 85 is thus formed betWeen the inner surfaces 81, 82 
of the upper and loWer sheet members 35, 36 With an upper 
Zone 86 above the treatment member 18 and a loWer Zone 87 
beloW the treatment member 18. Spacer members (not 
shoWn) may be positioned at upper and loWer ends of the 
treatment panel member 18 to ensure a convection circulation 
space is formed above, beloW and around the treatment panel 
member 18. Convection How, in use occurs upWardly above 
the panel member 18 and doWnWardly beloW the panel mem 
ber 18. 

[0037] As is shoWn in FIGS. 3 and 5, the upper and loWer 
sheet members 35, 36 may be preformed as tray or shell 
members With their peripheral edge Zone 44, 45 interengag 
ing and secured by tape 46 or any other suitable means includ 
ing clamps. While the solar still 10 should provide a largely 
closed internal environment, it is not essential that the internal 
space be completely air tight. While FIGS. 3, 5 shoW the sheet 
members 35, 36 as trays or shells, it Would equally be possible 
to have one or the other formed as a ?at sheet member. FIG. 
4 illustrates another embodiment of the connection betWeen 
the adjacent edge Zones of the upper and loWer sheet members 
35, 36. In this construction, each edge Zone 47, 48 has a 
semi-circular edge Zone ridge formation 49, 50 arranged, in 
use, to confront one another. A circular retainer tube 51 With 
a longitudinal slit 52 formed therein is then slipped over the 
confronting edge formations 49, 50 so that they are then 
prevented from moving laterally or transversely relative to the 
retainer tube 51. As can be seen in FIGS. 1 and 2, each of the 
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opposed side edges and the upper and loWer end edges of the 
solar still module 10 can be secured by retainer tubes 51. If the 
internal regions of the solar still module 10 need to be ser 
viced in any Way, then it is an easy process to slip one or more 
of the retainer tubes 51 off the assembly to alloW access to the 
internal regions of the solar still module 10. 
[0038] FIG. 6 of the annexed draWings shoWs in partial 
cross-section an embodiment of the con?guration for collect 
ing condensate 53 at the loWer end 32 of the solar still module 
10. The loWer end of the upper and loWer sheet members 35, 
3 6 are joined by a fastening arrangement similar to that shoWn 
in FIG. 3. In this case, the longitudinal slit 52 has a Width 
permitting condensate 53 formed on the inner surface 81 of 
the upper sheet member 35 to How by gravity doWnWardly on 
the inner surface 81 and into the internal Zone 57 de?ned by 
the edge Zone formations 49, 50 and the retainer tube 51 . Any 
condensate 53 formed on the inner surface 82 of the loWer 
sheet member 36 also ?oWs doWnWardly by gravity and into 
the space 57. As can be seen in FIGS. 1 and 2, the loWer 
retainer tube 51 may be inclined doWnWardly to one side such 
that condensate collected therein can ?oW gravitationally to 
that side andbe discharged via a condensate line 54. When the 
condensate 53 is clean Water, it may be desirable to also 
provide a means for collecting rain Water 59 falling on the 
outer surface 55 of the upper sheet member 35 as shoWn in 
FIG. 6a. In such an embodiment, rain falling on the outer 
surface 55 might ?oW doWnWardly thereon to be captured by 
the upWardly turned ?ange 56 and directed into the interior 
Zone 57 thereby. If desired one or more Zones of increased 
Width can be provided along the length of the retainer tube 51 
betWeen the throat 58 and the outer surface 55 of the sheet 
member 35 to improve Water ?oW into the interior Zone 57. 

[0039] FIGS. 7 and 7a illustrate embodiments Where the 
delivery arrangement 27 for the treatment liquid may be a 
trough reservoir 60 extending across the upper end 26 of the 
panel member 18, the trough reservoir 60 receiving treatment 
liquid 61 from a suitable delivery pipe such as pipe 30 in 
FIGS. 1, 2. The treatment liquid is then Wicked from the 
trough reservoir by a Wicking material layer 62. The Wicking 
material layer 62 may be an extension of the porous material 
layer or layers 31 (FIG. 7) or it may be a separate layer as 
shoWn in FIG. 71. Such an arrangement makes it less critical 
for the treatment panel member 18 to be substantially level in 
a transverse direction to achieve a uniform supply of treat 
ment liquid to the surface or surfaces 25. 

[0040] Testing of solar still modules constructed in accor 
dance With embodiments of the present invention has been 
carried out With a comparison to the SUNSURE prior art solar 
still module. Three desalination solar still modules according 
to the present invention Were positioned on property forty ?ve 
kilometres north of Melbourne, Victoria, Australia With each 
still module facing in a northWard direction. A ?rst one of 
these solar still modules identi?ed as A Was constructed gen 
erally in accordance With the still module shoWn in FIG. 1. 
The second and third of these still modules identi?ed as B and 
C respectively Were constructed generally in accordance With 
FIG. 2. 

[0041] Bore Water pumped from a tank onsite, Was used as 
the feed to the solar still modules A, B and C. The ground 
Water had previously been tested for total dissolved solids 
(TDS), pH, and contaminants. It Was not the purpose of these 
tests to verify the quality of Water beyond random measure 
ments of the conductivity of the product Water over the course 
of production. Tests conducted con?rmed a TDS concentra 
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tion of the order of 1700 ppm for the feed Water delivered into 
the stills during the testing period. The distilled Water (con 
densate) produced Was also tested, With TDS concentrations 
ranging from 1-20 ppm. Waste Water from the solar still 
modules A, B and C reached up to 2500 ppm TDS, con?rming 
the concentration of salts in the Waste stream. 
[0042] Operation of the solar stills commenced at 9:00 AM 
on each of tWo days, with How rate being adjusted to approxi 
mately 4 L/hr through the still modules. The distilled Water 
Was collected at the bottom of the still and Was piped to a 
receiving vessel. The volume of Water produced during the 
hour Was measured using a 500 mL graduated cup. The pump 
Was stopped at 6:00 PM and the Water evaporated overnight 
Was collected the folloWing morning prior to start up. 
[0043] In order to verify the solar ef?ciencies of the units, 
the level of solar radiation received each hour Was measured. 
A Campbell Science Weather station had previously been set 
up on site also northward facing. This station Was set up to 
record the hourly and daily solar radiation received onsite. 
[0044] Additionally, to further verify e?iciency, a SUN 
SURE (S) solar still Was also operated. This still Was ?lled 
With Water at 9:00 AM each morning and alloWed to operate 
for the day Without re?lling. At the end of each production 
day the volume of Water produced Was measured and the 
ef?ciency calculated for comparison. 
[0045] To calculate the solar ef?ciencies of the solar still 
modules, solar radiation received during the hour Was col 
lected from the Weather station and used to calculate the 
theoretical limit of Water that could be produced, represented 
by the folloWing equation: 

PTIRS/HVAP (Equation 1) 

[0046] Where, 
[0047] PTITheoretical production rate of Water based on 
100% e?iciency (L/m2) 

[0048] RS:SOl2lI‘ Radiation received during the hour 
(Ml/m2) 

[0049] HVAPIHeat of vaporisation of Water (kJ/L) 
[0050] The ef?ciency Was then calculated by measuring the 
volume of Water produced during the hour divided by the 
theoretical limit of Water that could have been produced, 
represented by the folloWing equation: 

nS:(PR/PT)><100 (Equation 2) 

[0051] Where, 
[0052] nS:Solar Ef?ciency, 
[0053] PRIReal production rate of Water produced dur 

ing the hour (L/m2) 
[0054] PTITheoretical production rate of Water based on 
100% e?iciency (L/m2) 

[0055] On the ?rst day of testing, the test results are shoWn 
in Table 1 beloW: 

TABLE 1 

Volume of Production 
Water produced Rate of Water Final Solar 

UNIT (L) (L/m2) Ef?ciency 

A 15.10 5.03 53.0% 
B 16.34 5.45 60.5% 
C 15.47 5.16 55.3% 
S 1.825 3.80 40.0% 

[0056] On the second day of testing, a number of the hours 
of production Were disrupted by cloud; hoWever the tempera 
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ture did climb to about 350 C. Table 2 beloW lists the results of 
the four solar still modules A, B, C and S. 

TABLE 2 

Volume of Production 
Water produced Rate of Water Final Solar 

UNIT (L) (L/m2) Ef?ciency 

A 9.925 3 31 46.7% 
B 11.30 3 77 50.9% 
C 11.10 3 70 49.9% 
S 1.20 2.55 35.4% 

[0057] A summary of the test results are shoWn in Table 3 
beloW: 

TABLE 3 

First Day Second Day 

Maximum Temperature 30.60 C. 35.50 C. 
Sunshine Hours 11.0 8.7 
Solar Ei?ciency (A, B, C) 55—61% 50-51% 
Solar Ei?ciency (S) 40% 35% 

Product Waste 

Measured TDS 1.0—15.0 2250-2500 
ppm 

[0058] The test results demonstrate that solar still modules 
according to embodiments of the present invention have a 
solar ef?ciency level of 50 to 65% and they are more ef?cient 
than the SUNSURE solar still module. 
[0059] Many variations and modi?cations to the disclosed 
embodiments falling Within the scope of the annexed claims 
are possible. 

1. A solar still module having a treatment chamber includ 
ing a treatment member positioned beloW an upper extremity 
of the treatment chamber, a treatment liquid supply means 
supplying treatment liquid to an upper end of a ?rst region of 
the treatment member, the ?rst region having, in use, at least 
one inclined upWardly facing surface to promote the treat 
ment liquid ?oW gravitationally doWnWardly on the ?rst 
region of the treatment member in one or more Hows, the 
upWardly facing surface or surfaces of the ?rst region being 
hydrophilic relative to the treatment liquid Whereby the treat 
ment liquid spreads into a thin ?lm on the upWardly facing 
surface or surfaces of the ?rst region, the ?rst region further 
including at least one porous material layer at least partially 
covering the or each the upWardly facing surface or surfaces, 
the treatment chamber having an upper solar energy trans 
mission Wall positioned above the ?rst region of the treatment 
member enabling solar energy to be applied at least to the ?rst 
region of the treatment member to at least partially evaporate 
a component of the treatment liquid on the ?rst region, the 
evaporated component being at least partially condensed on 
an inner surface of the upper solar energy transmission Wall to 
form a condensate, said the condensate being collected there 
from at a loWer location or locations by condensate collection 
and discharge means leading from the treatment chamber. 

2. A solar still module according to claim 1 Wherein the 
upWardly facing surface or surfaces of the ?rst region is 
capable of re?ecting solar energy 

3. A solar still module according to claim 1 Wherein the 
upWardly facing surface or surfaces of the ?rst region of the 
treatment member are heat conductive. 
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4. (canceled) 
5. A solar still module according to claim 1 wherein said 

upper solar energy transmission Wall includes an inner facing 
clear or highly translucent hydrophilic surface relative to the 
condensate formed thereon. 

6. A solar still module according to claim 5 Wherein the 
upper solar energy transmission Wall includes a ?rst sheet of 
a preformed ?exible polymer material. 

7. A solar still module according to claim 6 Wherein the 
preformed ?exible polymer material is polycarbonate, PET, 
polypropylene, polyethylene, acrylic, or acetyl. 

8-9. (canceled) 
10. A solar still module according to claim 3 Wherein the 

treatment member is a preformed sheet metal member having 
a ?rst inclined Wall forming the ?rst region, preferably being 
aluminium, copper, alloys of aluminium or copper, or stain 
less steel. 

11-15. (canceled) 
16. A solar still module having a treatment chamber includ 

ing a ?rst upper solar energy transmission Wall formed by a 
preformed polymer sheet material positioned at or above an 
upper extremity of the treatment chamber having a preformed 
laterally extending formation along at least one edge region 
enabling the preformed polymer sheet material to be con 
nected to the treatment chamber, the solar energy transmis 
sion Wall being clear or highly translucent at least in a ?rst 
region intended to transmit solar energy into the treatment 
chamber, the solar energy transmission Wall providing an 
inner hydrophilic surface on Which an evaporated component 
condenses to form a condensate, the treatment chamber fur 
ther having a second loWer Wall formed by a second sheet of 
a preformed polymer material having a preformed laterally 
extending formation along at least one edge region, the pre 
formed laterally extending formations on the ?rst upper and 
the second loWer Walls being connectable to form the treat 
ment chamber. 

17-18. (canceled) 
19. A solar still module having a treatment chamber includ 

ing a treatment member positioned beloW an upper extremity 
of the treatment chamber, a treatment liquid supply means 
supplying treatment liquid at least to an upper end of a ?rst 
region of the treatment member, the ?rst region of the treat 
ment member being formed from a thin metal sheet material 
Whereby the treatment liquid delivered by the treatment liquid 
supply means is disposed in a thin treatment liquid ?lm ?oW 
or ?oWs over the ?rst region to ?oW gravitationally doWn 
Wardly thereon, the treatment chamber having an upper solar 
energy transmission Wall positioned above the ?rst region of 
the treatment member enabling solar energy to be applied at 
least to the ?rst region to evaporate at least a portion of a 
component of the treatment liquid, the evaporated component 
being at least partially condensed on an inner surface of the 
upper solar energy transmission Wall to form a condensate 
thereon, the upper solar energy transmission Wall of the treat 
ment chamber being formed by a ?rst sheet of a preformed 
polymer material having a preformed laterally extending for 
mation along at least one edge region, the upper solar energy 
transmission Wall, in use, being clear or highly translucent 
With a hydrophilic inner surface relative to the condensate 
Whereby the condensate formed thereon spreads into a ?lm to 
?oW doWnWardly thereon to the loWer location or locations 
for collection, the treatment chamber further having a loWer 
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Wall formed by a second sheet of a preformed polymer mate 
rial having a preformed laterally extending formation along at 
least one edge region. 
20.A solar still module having a treatment chamber includ 

ing a treatment member positioned beloW an upper extremity 
of the treatment chamber, a treatment liquid supply means 
supplying treatment liquid at least to an upper end of a ?rst 
region of the treatment member formed from a thin metal 
sheet material Whereby the treatment liquid delivered by the 
treatment liquid supply means is disposed in a thin treatment 
liquid ?lm ?oW or ?oWs over the ?rst region, the treatment 
chamber having an upper solar energy transmission Wall posi 
tioned above the ?rst region of the treatment member 
enabling solar energy to be applied at least to the ?rst region 
of the treatment member to evaporate at least a portion of a 
component of the treatment liquid, the evaporated component 
being at least partially condensed on an inner surface of the 
upper solar energy transmission Wall to form a condensate 
that is collected therefrom at a loWer location or locations by 
condensate collection and discharge means leading from the 
treatment chamber, the treatment chamber being formed by a 
?rst upper member of a polymer sheet material and by a 
second loWer member of a polymer sheet material, at least 
some edge regions of the ?rst upper member and the second 
loWer member having formations formed along the edge 
regions extending laterally therefrom, the solar still module 
further including at least one tubular retainer member engag 
ing a the edge region of the ?rst upper member and said the 
second loWer member Whereby the formations formed along 
a the edge region are retained by the tubular retainer member. 

21-23. (canceled) 
24.A solar still module having a treatment chamber includ 

ing a treatment member positioned beloW an upper extremity 
of the treatment chamber, a treatment liquid supply means 
supplying treatment liquid at least to an upper end of a ?rst 
region of the treatment member Whereby the treatment liquid 
delivered by the treatment liquid supply means is disposed in 
thin treatment liquid ?lm ?oW or ?oWs over the ?rst region to 
?oW gravitationally doWnWardly thereon, the treatment 
chamber having an upper solar energy transmission Wall posi 
tioned above the ?rst region of the treatment member 
enabling solar energy to be applied at least to the ?rst region 
of the treatment member to evaporate at least a portion of a 
component of the treatment liquid, the evaporated component 
being at least partially condensed on an inner surface of the 
upper solar energy transmission Wall to form a condensate 
that is collected therefrom at a loWer location or locations by 
condensate collection and discharge means leading from the 
treatment chamber, the upper solar energy transmission Wall 
of the treatment chamber being formed by a clear or highly 
translucent polymer material layer With a hydrophilic inner 
surface relative to the condensate, the Water treatment mem 
ber being formed from a thin metal material as a tray having 
a tray base having an upWardly facing metal surface forming 
the ?rst region, a perimeter Wall extending upWardly from the 
tray base along at least side and loWer edges of the tray base, 
and an outWardly extending ?ange extending from an upper 
region of the perimeter Wall, the ?ange being supported on a 
support frame. 

25. A solar still module according to claim 20 Wherein the 
?rst region of the treatment member has at least one upWardly 
facing hydrophilic surface. 
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26. A solar still module according to claim 25 wherein the 
hydrophilic surface is formed by an oxide layer on the ?rst 
region. 

27. A solar still module according to claim 20 Wherein the 
thin sheet metal is selected from aluminium, copper, alloys of 
aluminium or copper, or stainless steel. 

28-32. (canceled) 
33. A still module, in use, being inclined to the vertical 

having a treatment chamber de?ned by a ?rst upper Wall of a 
?exible polymer sheet material and a second loWer Wall of a 
?exible polymer sheet material, a treatment member posi 
tioned Within the treatment chamber spaced beloW the ?rst 
upper Wall and above the second loWer Wall Whereby a con 
vection heat ?oW space is formed above and beloW the treat 
ment member, the treatment member being formed from a 
thin metal material as a tray having a tray base forming a ?rst 
region of the treatment member and a perimeter Wall extend 
ing upWardly from the tray base along at least side and loWer 
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edges of the tray base, said the ?rst region having an upWardly 
facing surface or surfaces that are hydrophilic to a treatment 
liquid supplied thereto, liquid supply means for supplying the 
treatment liquid in preheated condition to at least an upper 
end Zone of the ?rst region of the treatment member Whereby 
the treatment liquid is disposed in a thin treatment ?oW or 
?oWs over the ?rst region gravitationally doWnWardly 
thereon, the upWardly facing surface or surfaces of the ?rst 
region being at least partially covered by a porous, preferably 
absorbent, material layer, a component of the preheated treat 
ment liquid on the ?rst region being at least partially evapo 
rated to form a condensate on an inWardly facing surface of 
the ?rst upper Wall of the still module, the ?rst inWardly 
facing surface having a hydrophilic surface relative to the 
condensate Whereby the condensate ?oWs doWnWardly 
thereon to be collected and discharged from the still module. 

* * * * * 


