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. Introductienu - S

This report is subsequent to Technlcal Report Ne, T.58 and 1temlzes the actual.
installation of thé glass and concrete solar still specified in that paper.
The main subject covered in this paper will be the installation of. the solar
distillation plant without auxlllarles The latter are dealt with elsewhere,

ﬂ;*
The' format of thls repoxt Wwill follow closely tHet of T .58 for ease of reference

and to lllustrate point by point the problems encountered and thelr ultlmate
resolutlon -

Selectioﬁ of Site

I8 + - . . .

In T.58, five considerations are enumerated for the choice of a site for a .
solar distillation plant, These are listed here for ease of reference, - In
gereral, the site selected should be: ) =

1. on firm, well drained, -"reasonably level land,

2, unobstructed from the sun durlng most - of the day,_ '
3 as square .in area d&s possible to reduce heat losse? from theﬂedges, with
one edge running nearly in an east-west direction,

4. reasonably clost to the saline water source, but not so close as to be
’ covered with spray on windy days, i T
5. not excese!bely exposed or windy, . " . ’

Ir addition to these, a sixth might be added, namely that the site selected -

should he acceptable te the community that the solar still is .going to serve,
This acceptability is not ar item one can gaugée accurately and easily because
ft is involved with the whole cultural norms and patterns of ‘the community,
Bn indication of the importance bf this latter consideration was revealed by

a look at the possible repercussicons inherent in the qglglnal site selectlon.
for the Haiti still in Source Philippe, -

Before the arrival of the project engineer, a site had beén tentatively selected
for the installation of the solar still adjacent to the existing brackish water.
well, This was intended to permit the use of the well water or nearby sea water
as feed to the still, B&lso involved in this choice of site was the fact that
nearbv flat land wouLd permit expansion of the facilities by a factor of four,
Subseguent Yo arrival at the v1llage by the project eng;neer, an inspection of

’
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LA _ . ' . .
'he proposed site and the surroundlﬁq terrangnms undertaken rDiscussions with-
the villagers and those in authorlty suggested that:a better site might be

- ar outllned below - R PR .
St - - 3 \ 1__;_ . . ] ‘1,?.__“ . o -
SR . ;it~the iginally prepqsed site, near the' well, stands one of the bese Shade +°

« . . trees jn the village, It is not a large tree; however, its- use as a gaﬁherlng
place gives it a significant role in-the everyday life of the communrty If a
splar d}Stlll@thﬂ plant were to be built at this site, the usefulness of the
tree as a peeting place would have to be terminated for two. very good reasons,
Either it wouyld have to be cut down to avoid ghading effects on the etill, or
else its close proximity to the still would make access to the tree by scores
of people every c'layP an dnacceptable hazard for the glass cover,
‘ &

Cuttlng directly across thlS original site was the major trail* for driving
cattle to the well, The herders felt that it wquld be difficuit ~te change the
: habits of their animals from ruaning down the hiﬁiside, over tHe,pxoposed still
site, to the well, As examples of the ineffectiveness of loﬁélwfenCLng to
.block animals- from their -custotfary trails, the enclosures arodnd the hillside
rain catchment and the school yard were noted, Well installed barbed wire
fencing was continually being knocked ‘over or‘broken through by animals where
it cut across an old trail, . : . -

i a -
. .

The orlglnel well, from whigh :he village toJL its name, plays an important
part in the lives of the villagers and the farmers for miles around, The
people of the village bathe and wash their clothes at this 51te They, like
the outlying farmere, also water their llvesteck here durlng the dry months,

- It-was noted that,” at high tide, the water in this*well was d%fanltely saltler
than at low, 1qd1cat1ng the influence of the sea on the cémposition of the well
water and thit, during these periods of increased salt concentration, no enlmals

) would drink the water, The -implications of .this were that if large quantities

of water, in additjon to that already taken out for the livestock, wére used

for operating the solar still, there would be increased jinfiltration of sea
water intb the source, thus possibly rendering the well unuseable for the
animals, Subsequent installation and operatlon of a temporary pump in this

' ‘ well revealed that increased contamination by the sea water was indeed a

problem, :
B . *
A site was selected for the installation of the solar still on a piece of.
gently sloping land a few.hundréd_yards&from the original well, This site
satisfied the villagers and the technical requirements enumerated above, -This
leccale was conipletely unchstructed from the sun. from sunrise to sunset, It~

s 'was,. however, located near the edge of a coastal linme of mangrove bushes, some
as high as 20 feet, These were systematically topped .so that any winds from

. that direcction would not be unduly obstructed before reaching the proposed
windmill, As previously menticoned, the terrain sloped down, fortunately,
toward the eguator, Since this slope was somewhat uneven, land flll was
necessary.

E3 -

Preggration of the Site ' ' : .

One of thée easily most time consuming jobs was in the site preparation, par— -
ticularly where it involved land levelling, Initially, -all vegetation was

removed from the selected area and the ground liherally doused with sea water
in an attempt to kill all vegetation, The dlmen51ons and elevations of the

¥
"

selgcted The reasons glven, relating to the 51xth‘cr1ter10n mentioned above, -
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. - dlStlllathn plant were - surveyed out Fhe land full started in the southweet L
v corner up to a dépth of four and one Half feet, - Several large rocks, some :
' 4 welghlng as much as two tons and’ requiring about 25 men to move, were. dug qut - T
A and removed from the still area, To account for the slope of the land, hbe
“ground levels far successive basins were stepped down, 1.5" between each of the
- first ten bays, amnd 4" between each of the last five, Grouhd levelling usually
preceded the installation.bf formwork of successive bays by about four to gix
days, This allowed time for considerable traffic to pass over-the filled or :
cuy down areas so that a maximum of ground compactlon could occur before the
cencrete walls were pourad, i ; . :

During this perlod between levelllng & ba51n area and installaticn of the curb
wall formwork, the ground was once agaln thordughly wetted with sea water and

then treated with herbicide mlxture in the following proportions: 8 lbs, N
Weedazol (trademurk}, plus.1 quart of 2-4-D, plus 3% gallons of sea water, This B ' |
quantity of mlxture was applied to an area of 100 square meters, '

T

'The addition of the herbicide added te the effectiveness of the sea water in
eliminating plant qrowth_ " The success of both of theee methods in completely
destroying crganic life must be questioned somewhat, since muchplater or,
before any #MP¥%ill was used between the conctete curb walls as preliminary
basin £ill, some forms of plant life bégan growing again, The action taken

L to destroy this vegetation was to dig out the xreots, then to soak the basin.
Wlth more sea water, allow it to dry out for several days and flnaily to-cover
the grourd with a 2" layer of high i\lt content beach sand,

' Prelﬁtion of the Foundations : .- .|:
" - Bn accurate determination of the east-west line, parallel to which the solar
still foundation walls would be: bullt was made in the followifhg manner :

A shadow method was used in wthh a pivot stake was firmly placed in the
ground, Whenr the sunwose, a second stake was set at a given distance along
the path between the pivot stake and thg‘polnt of sunrise. leEWlSE, at sun-
set, a third stake was placed at 'the same given distance from the. pivbt on the
line joinimyg pivot stake and point of sunset, The straight line between the
., second and third stakes was the required east-west line, h\“xL . \\ .

o

The ground on which -the concrete foundation walls we built fwas quite firm \\
The stability of the ground for supporting the concrete walls-was guestioned; o
however, sevéral factors led to bellev1ng that it was adequat, y solid, The ™~

. . ‘rain storage reservoir, the guest houses, the school and cantedn floors, all
showed no cracks due to ground movement or settling, There,wasiho real bed
~rock that could be easily found, The ground was not locsely pacdked and it 7
required working with a pick before shoveliing., After the groun§ at the
- site was' levelled, it was tamped and watered and then subjected th consider-
able human traffic to return it te~its Former solidity. \

. as well as to allow for the fflow of brlne within the basin, each walllwas
made to descend uniformly over its length a vertical dlstance of one

This permitted a level diffe

. each basin.’ ) : . ¥
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" The* formwork fdr the cortrete walls was changed severai times before seﬁﬁifﬁg
‘on a very workable and efficient system, For the- firs’® (upper)- curb wall,

' be cas: each day. ' oL e

The cpncrete used for the wall construction was a 1:2:4 cement:sand:gravel

-détermined by experimentation, The upper curb wall was simply a concrete ponr

TN }ﬂhr TR T -#ﬂkTEP' D :Y; -

3/4" plywodad lengths, 2 feet ‘high, were backed with 12 to 16 foot lengths of
2" x 4" and positioned in a line down-the entire proposed wall length at a
é&ght of one #nch above the ground This one inch gap would allow some con-
crete to floy out under the formwork so that a broader footlng would result,
Great diffidulty was encountered in laying out a straight form, However, with.,

strategic ihterior and exterior bracing, espe01ally to counteract the ingvitable

*

bulging of fthe- plywood, a fairly gtraight course was established. The warplng-TL

of the 2 4's supplied for backlng the plywood was the main reason a stralghb
form was dlffloult to build. - : _ i -

» - N

After pouring the concrete for this first wall, 1tswa5 dec1ded to cgnstruot

.

' J.uture LUIITIWOLK a5 I.lJ'.'l_'L'I: Plt‘,f.,l;‘-’:, eacn d IE?‘E .LOIlg Wl‘l:ﬂ snort plECES of d x 4
“nailed to the back of the plywood sectlons for supporting bracing materlals

This would also allow for ease of moving the forms from bay to bay, After
pouring the secend wall, this formwork was discarded, again dye to extreme -
difficulty in allgnlng and the slowness 1n removal and relocatlng

The third method hit upon solvéd most problems ; This;inVolved using plywood N

backed by plywood, alternately spacing the plywood sheets to give rigidity and
straightness, Each wall,of the formwork was now 1-1/2" thick over 'its entire
length and most of its height, This form, illustrated in Figure 1, proved
highly successful, It could be removed_from one concrete wall, one side at a
time, and set up and aligned in a ne% position ready to pour concrete within:
one and a half hours, Te help speed installation, a set of standard form -
spacers, wire and steel rod braces wqfe used, USlng thls partloular formworﬁ
and allowing time for gutter formlng, described below, on# comp%eto_wall COUlF

Casting the Curb Walls

mixture, The optimum method of pouring the concrete, laying the course of
concrete blocks and forming thg‘gutters was, like the formwork ifistallation,

so. o real difficulties were encountered in the course of its construction. * Th
sécopd and successive walls were installed using concrete blocks and guttering.
The following glves the chronology of procedures‘used whlle settllng on ¢he best
method, - . - o .

Wali noﬁber 2 was laid in two sections, Fitrst the concrete was poured to, just
below the level of the gutters and after it had hardened somewhat, a laYer of
sufficiently stiff mortar (l:2:0.niixture) was poured around a special guEter—
ing form, This form consisted of twb 20-inch long pieces,of wood used for
moulding the mortar into the shape of™“the gutters, These were attached to a
guide frame which rode along the upper edge of the concrete formwork, A sSpace
was left in this frame to allow for positicning of the concrete blocks, Figuré
2 shows this special quttering form in operation, While the mortar was being
moulded into shape, the concrete blocks were sealed in position, REinforcing
steel was secured in place as outlined in T 58,
The guttering of wall 2 was very rough and, by the time a good method of laying
‘a smoother gutter system was decided upon, the necessary wall formwork used, as
a quiding surface, had been‘removed and re-positioned for wall number 3, Thus

a . . ||
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a skeleton formwork had to he be-ser to complete the second wall qutter surfécingl

In constructing the third wall, three teams of workers were used to éstablish
tho feasibility of completing a whole wall in one day, After the forms were
aligned and reinforcing steel positibned, the first team poured and tamped the
concrete up to a level just below the guttering, After approximately one half
hour, a second group laid the mortar and concrete blocks as was done for wdll 2,
Huwever, due to the tic wires between the two wall forms, it was necessary/(to.
ctilp some concreté blocks as can be seen in Figure 3, Also, because of thése
wires, the guttering form was less.effective since it Wad to be picked outf of
the mortar, lifted over the wires and set down in the mortar on the other fside
of each wire, As a result, this team fell way behind. The third team fo'lowed,
peuring and forming the fine finish on-the gutters, using another specdially
_jrtoured wood” and metal—babked mpuld {sce Flgure 4y This final surfacihg on
Lthe gutters consisted of a 1:2:0 mortar mix w;th SIKA compound mixed in for
watar prooling, f

The only aubbequent alteration in® L1;b method of wall construction was to allow
a yreater time lay hetWLen the first' and sécond tehms of workers, This delay
allowed the concrete to set longer and become more stable, so that just ahead
U team number 2 the cross tie wires could be-cut and all concrete blocks laid

‘whole T -

A #'.‘.J._‘:‘h“ »" -_ . : ’

This genelal plocedure Pro éed successful on all remaining walls, If .concrete
sonrineg-was Started eally nough in the morning, the forws, hav1nq been left in

position unmij §lhe firme guttering surfacing was completed, could be remdved and
re-pesitioned . late 1in the afterncony ready for the next day' § work on. the
ol kowing wall . . r”fT_ i

\muoth su;taemnngf all prObed concrete arelds with a waterproof plaster layer
Wi aLﬂﬂmPJlbléa from 3 to 15 days after the formwork had been removed. 211
surfaces had to be layed before this waterproof layer was applied, ‘Concrete
and plaster surfaces wore Kept wet Eur at least two weeks, Figure 5 shows
variou;_degrees af finish on several walls_ ' :

e - o

ery few problems were encountered in keeping to the dlmehSlOnS outlined in the
congtruction drawings, ‘Frequent checks were,made to ensure that the glass
covering would fit properly, -

',- .
o

.:;

The end wallb were cast in four units, in qroups of eiggﬁ amd seven at each end
tseo quurr EN \ o

Bl o k]

- w

Freparation of the Bag 3 P -

The area between- the curb walls wag covered with a layer of beach sand up.to a
depth of four inche's below rhe proposed level of the butyl rubber liner . The
T'ingth!of each bdblh was tled‘uplll up intd a number of six-foolt sections, A
larye wocden traméQQSee Figure =6), some 7 Feeb in length, was built with
apphopraiately sloﬁlnq uides~such thak: theasand in each of these six-foor
sections could be levelledt, This flqu layer of beach gand was @pll tam@ed
anc on tap of this went a two- inch layLr ofldrled coffee husks to act as
dnsulavion . This Layef was levelled using the Same wood frame with the levell-
19 boards raised two'iﬁthgb o A Becond two- ]n(h layer of bearh sand was placed
o, top of the insulation, and again the. arga was wall Lamped A series Of two-
inth high weirs were built from the sand, at the end ‘of each Si%- foot qectlon

- -
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'These welrs were installed keep a unlform,r shallow depth of'watél 1n‘a serles :v B

of ponds down the length of each basin. C ; . ) ) S
“\.' LI o - oy . . el " | ! *. . L \ .
Installatgod of Basin Liner <7 Co . , _ L . \ _.f3 . ',

T

‘ .\ _ L o _
he butyl rubber sheet was 1nstalled in the-basins ¥n the followlng mﬁﬂner.
All the’concrete surfaces réquired for adhe51ve-appllcatlon yerg brushed and@ " :
wiped clean Theh the butyl rubber sheet was unrolled in the basrn afiad the edges
folded overn’ dnto the main-sheet to avoid airt contamlnatlon Butyl adhe51ve was

applied to both the goncrete and the butyl rubber at the proposed areas of -
ajhesiord, “When thekadhe51ve Was tacky to ‘the touch, ‘but .not. adherlng to - the'
skin, +he two surfakes were joined and pressed together untll a good bond was. :
effected, The drying trme usually varied from 10 ‘to 30 mlnutes . Much dlfflculty
was encountered in thls process iFirst of all, the foldlng of the ruhber sheet.' . %
at points were it mountegd and descended each retaining welr caused restrlct;cns‘f
111 the limited 5pacé4g the distillate qutter: These folds were diffiicult to ;
Jlue down and a free'gflowing channel was thus: ‘hard to oBtain .’ Secondly, the =~
rubber had a tendency to pull away.from the: concrete arg repeated fttempts at
rejoining the surfaces by applylng hard pressure to the jeint were only partlally
dffective,

A ' T S

At the rlme, i1t wag “felt that increaged tempera ure had an adverse effect on ‘the
adhesive setting, so*butyl rubber installation ées Testricted,to the-cooler
carly morning and late afternoon hours, it has subsequently beén learneqd from
the-eupplier of %he rubberﬁthat 1ncreased temperature hgs a positive hastenlng
effect on the glue settimg’so -that the time between application of the,; glue and®
adhesion of the two surfa ‘es can be shortened,- However, it was specifically °
p01mted out that humidity 15 a serious problem, High humrdltx decraases the

dhesxve drying and curing rate,

W

Several days were allowed between butyl rubber adhesion and glass placement to
permit any ser ious adhesion problems & chance to show up, " Even then, some of the
most serious unsticking appeared after the.gla was in rlace a few cays. To. . rd
correct thls, some of the-glass had to be removed and the rubber tacked in place
.on the concrete wall with concrete nails every few feet- ,as required, Care had-

to be takew that»the rubber was under nc tension when: tacked up because tearlng
from the nail Aole cguld very easrly occur, .

The first pro lem mentioned, that of distillate gutter ‘blocking by rubber folds,
was mever completely solved, In an attempt to eliminate the folds, a 4&—1nch

flued into the Histillate gutter, overlapping each side of the gutter., The
ma.. sheet was then glued into position in the basin, one edge overlapping the
Jurter liner to effewt a- good seal., This method might have ‘proven successfulﬁ“
but for two very good\reasons, One was that it wase never possiblg to cut a
perfectly straight ed-ed 4% inch’ strlp out One of Lts edges was always uneven,
such that, wher the b
between them This might have been av01ded by purchaSlng a w1der butyl rubber

cesTr The other objectlon was that, even if the two rubber strlps
y overlapped {(above water level. to avoid llquld leaks}, this joint

e to be §551cloned on ok near the nerrow lip between the‘gutter and

. ~Due to the rubbér curvature at this point, its elasticity would

3y céﬁse points of wnsticking, resulting in the rubber rising to where

k the glass cover, No available fheans of pressure application °

L

~




could prevent some smali strips of rubbexwfrom comlng unstuck,

L3R AT X
The overal; solution that permitted the least amount of adhesive-applicétion and
Sunsticking problems was to revert to the original gontinuoﬁs plece of butyl
rubhey for both gutter and basin, Repeated efforts to minimize the size of the .
wvutter folds did not give gn e“rlrely satisfactory result; however, a free flow— '
1ng channel was opbrained. Some minor blockages cccurred holding back small, ponﬂs
<f distillate up ro ore iunch deep, however, these did not affect the still pro-
duction as, once they filled up, the dlstlllate flowed on over the restriction
and continued down the gqutter, - : '

Corner laps with' the butyl sheeting were easily handled by folding and then
;adhering rubber to rubber, At the braine outlet pipe, cate had to be exercised,
A smooth one-inch diameter hole was cut ir the butyl sheet and. the rubber
stretched te allow this openirg to pass over the two-inch brine pipe., This hole
in the rubber had to have perfectly rounded corners since any sharp incision
wirnild initilate tearina when the sheet was stretched, Before stretching the,
Lutyl sheet over the pipe, both the pipe and the underside of the rubber were
-overed with adhefive in an attempt to make @ water tight seal, Often, hbwever,
leaks occurred ar this cortact and a one-foot square butyl patch was aghered
both to the main basir liner and to the inside of the outlet pipe, .
b
Eocompletely installed continuous butyl rubber basin liner is shown in Figure 7,
Mivie the series of gradually descending ponds formed by the weirs, Special _
wrer 1t was later "demornstrated by a represgntative of the butyl rubber supplier
vhat, prior to apply:®g adhesive, the %ﬁbber surface should be roughened with a
wire brush and wigped <lea- with a solvent, The brushinq_was not'essehtiq;,
However, the solvent c¢learirg was definitely recommended. On_ the ¢oncrete surface,
wirich might or might re: we highly porous and full of small indentations, it was
viecommernded to give the surface a preliminary adhesive coating and allow 1t to

dry for some hours so that a less porous surFace resulted, Once adhesive was
aprlled to the rubbér ard a sccond coat to the concrete, it was suggested to go
owveer the covered surfaces aygain, dakbing the adhesive with the end of the brush

1o break ary bubbles of adhesise liguid remaining., This would eliminate any

laxge coneartrations of adhesive which might later cause blistering or unsticking,

£

Fir.ishing Curb Walls o .

imwe to delays in ablainiyy the butyl rubber adhesive at the site, painting the
whilte cpoxy strips on the concrere was carried out pricr to laying the basin
trner, ‘The 1nside north wall of the concrete curb was painted white to give

2 relflecting surface for sunlight down to the butyl liner, Most of this latter
marnting was dore with a good outdoor concrete paint, as the epoxy paint was
insufficient Lo complete this task, '

u

laying Transparent Cover

The single strenyth (18 ounce) glass used for this purpose proved exceptionally
good from byth handling and workability points of view, As mentioned in Tech=—
wical Report T %8, a zpecial form was set up to join glass panes in a workshop

17 order to mirimize the -umber of joints undertaker in'the field, This method
was soon discarded after 1t was discovered that @n'equally good joint could be

had much guicker if all  glass pancs. were laid and joined in situ, This latter

method anvolved, first of all, washing the glass clean with a detergent and

: —
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tha~ rinsing, This was dore to remove all dust and fingerpriﬁts'accumulatéd wheﬂ
stiprirg conditions nezesszitated re-packing the 'glass for transport to the work
site. The cleaw glasgs was carried hy irs edges to aveid further surface smudges,
. was plared .7 posit.ct on the corcrete walls with 1/16 to 3/32-inch gaps-
Whtwees che pares, Th:s spatirg was decreased under that noted in Report T,58
fﬁ: the followiryg reasors, If too large-a gap were permitted, the silicone
larst bead wcualid drcp Thvouqh intc the hasin, To avoid this} a. backstop of
ol (overed with moisterad plastic sheering was placed-behind the wider gaps,
his was, fou d unsatisfasfory since silicone sealant adhered somewhat to the
las7:c . The ma:zKsctop had to remain in position for an unsu;tably long time to
atloew rhe silizone sealart sufficie-t curivmg so that-it would no!t stick to the
wlasgge  Alsc, the limited space ard awkwardness of working under the glass made
tx18 operation roo difficult, Thus, recoursé was taken to the narrower spacings
a-d~™is-ulrrmately proved sery satizfactory, Adequate, full depth bonds could™’
we mads and rhe simplicicty of the operatio’ permitted three men to lay cone com-
lete Daz.” corer 1 ane ard a half housrs, .-c¢luding cleaning, positioning and °*
1c1rn g the glass pases,  FPijgure 8 shows cthe s.mple method of installing the, '

N i . . -
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Glass Pritectors a d Trecaunio-s Duri.~y Severe Storms

T

protect the slass from breaking under suction pressures induced by high winds,

swo feacures were Luilt into.the s?suew . Firstly., the basin width was kept to

a’ 2ronomic micimum ard, as a result, rhere was no large unsupported glass area
xr the pressure differe-tial to have much effect Secondly, in the event of

hidh windé ° thare are observstlion porets at eltber end of eagh bay which.can be

éi«ﬁg —quallze pressures ‘ - _ <

7ne Immediatg st:ill arsza was cleared‘of'all_matter which could be -picked up by
e owind and propelled a73ai1~st,the glass sarface, Thisg, however, has limited
fezt 17 avy adrea where huma- activity'and plart life are prevalerr, It has
beeﬁ: ugqmbtpﬂ thar a large rumber of locally available xeed mats Le Frepared
tor _$1:ﬂ down over the qlass burfa es duri-g severe btorm%

Y

bapl gt installazicr for the Solar "8ril1)

Bal:re w@ter'&eed The overall pipi~J is i=dicated 1- Figure XI of Feport T, 658
Some d;tﬂ*Julfy wdz encountered with the wi“i'powered pumE . A Savonius Rotor
stalled akdve the—well a' 1 experime-tatior determined that the optindm
for the diav@ga;m puTy was 75 feet above the saline water level, This
there was a 1C-toct pressure head for the pump to werk against o
o a 7h-foot suztior | Any gredter pregsure head 1nevitably caused the
Mto strezch and sag o each up-stroke so,that the reciprocating actior.
: rod mecame translated irto useless work, At suctiorns much greater
©t, the pump became ineffective, Under these conditi the pump
) hileved :ts desiyr outpuc and sal.ne water had to be han ed daily,
oy mears of & sevi-raotary pump 10 parallel”wirth the diaphracm pumpf up to the
fecd reservolr . A larer modiflicatior made use of a two-stage pumpinq system
The first Stdgerrorb ted of the Savon:ius Rotor operated diaphracm pump immersed
11 the well, pumnpity water a vertical disrtance of 10 feer to an i Leymeg;ate,
ground level reserveir | [ritiailly, a hand pump was i-stalled in ghis tank to
maye rhe water up 1nto the feed reszrvolir . At the time of wrlfqu this report,
twi possible altes-arives are bei-i looked at *o reduce or eliminate harnd pumpirg
sperartions,  Gre is to 1rstall a secowd Savocius Roter pump art the intermediate
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tark ard,tiie seco~i is to replace the whole Savonius Rotor set-up with a sirgle

fan mill-gpisto- pupp arranjzment. N

All 1%-irch PVC pipiny used . the feed line has been placed in & covered concrete
charnel to protect 1t from external damage, :

1" e disdharqe i

gure VIII of Report
1 +

s izcha i s as indicated in F1
T.58 The bkrire gutter follows parallel to the rain gutter until it reaches the
last bay. 1t then turns through 90° and tumbles over a falls 1rro a concreted
1

ve
basin, It flows from here some 20 feet 1rnto the sea a
corcrete trough,

ong a gently sloping

bt e

Distillave pip.-y: The distillate take-off mdﬁhod has been considerably changed
from that described under similar heading in T_ 58, Fiqure VIII, accompanylng
4,58, has the changes ivcorpovated 1o 1t, A threaded plastic nipple was cmployed
as origlrally specitfied ard, to some of these, the Lutyl rubber was attached by
means of a gasket and plastic nut, ©On the cthers. channel spacing did rot permit
the use of a rul, so the membrane liner was pierzed and joined to the nipple,
Rucber akhes:ive was used to effectively ellmicate any leaks. 1In both instances
the ~:pple was well embedded 11 the concrete end wall and sloped gently dowr,
protruding out over Lhe rain gutter some l% “o 2 inches, Later okservaticn dis-
closed two basins leakiny aroungd the vake-cff nipples, These were immediately
Yepalred arl no EUIfhé* leakaqeb have sirce beer reported,

2z illustrated 1r Fijure VITI of T.5%% ard irn Tigure 9 of this reporc, the dis-
rillare take-off nipples lead out over small funnels which catch the dripping
water and dire.t Lt 17to a 2-.°~h ABS pipe, plerced to receive the fur~el ernds,
This pipe lies withio the rain jutrer and carries the distillate directly 1nto
the dai1l,; cortrol volume section of the fresh water collection reservolir,
Distillate produstion 1s collected over cach 24 hour period and measured, thern
discharged 10t0 the disrtillare storage tark (Figures X1T1Tead and XTILIb) of T,38).

[rzorporated i to cthe Aestan of the disr.ilate take~off 18 a method whereby
individual bays “an be tesrted for daily productior, A small secondary qut rer
was bullt with:~ the rai- sutter as 1llustrated 1n Ficaure VIII of T,58. Forv
a-y. particular bay rte be tes-ed o~ a i11ve- day. a sleeve arrangement, oo sisting
of a levyth of l4-1- h ABS pipe (3 placed over the protruﬂfﬁgpdlstallate rapple
and sloped so that 1ts lower erd empties 1-o the 1ndivaidual kay tes-i1-g chanael,
Once 1v thi1s channel. ~he ‘dust.llate flows dows parallel to the rai~ gutter and
Lhes exits via a lh=-:0o7h BBS pipe through the wall of rhe larwer gut*er and 117to
a vessal for volune determivation

1
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Farwwater trough: The ra:in water gutters on each curb wall empry irto the
larJer ra.” qiLter pazs. gy by the end wallgs as 1rdizated 1n Figure VIILD of T, 58,
Thie latter frough s sloped dowrwards rowards the fresh water Ciscern arl enters
1r chrough a cor-rete “hanrel ut 1n the upper cistern wall (see Fijures RLIL(a)
a=d MIIT:b) 2f T 58

.
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Auxilbiavries

T Lo

Descriptions of further ausibiaries to Lhe solar still are given 10 Intevnal
Report No, | 66 errivled:  “Some @obes on the construction and costs of auxil-
raries [m the Haltl solar s<111",

-




. ' Further Site Work . ' . a
< A Karhed wire fence was installed around the periphery of_the site area, This
was principally to keep out wandering animals such as pigs, cows, ‘horses and

donkeys, but it also acted as a barrier to human trgvel through the site,

L

+

The bare ground within the confines of the féncg was covered with a layer of
stones to keep dust to a minimum during the’ dry seasons,

- "

The still was located on an incline which extended back up for spme several a
hundred feet, This pcsed a potential threat to the site during.heavy rainfalls

when large run-offs might inundate the still area, To eliminate this danger, a
water barrjer, consisting of a rock fence -and qutter, was constructed just-uphill
from the still site to redirect'any'concentrations of surface water , '

—— o &

The distirbution area for the fresh water was adjacent to, but sgparéte from,-
the actual solar still area. This area was also fenced in torminimEZe'unneCessary

. traffic, To_permit distribution, separate pipes discharged watek;from the rain
and distilla%é water compartments of the fresh water cistern as illustrated in
Figures XIII{a) and XIII(b) of T .58, E :

Figqure 10 is a photograph of the completed solar stillﬂ;
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Form work for construction of curb walls

Fig 2:

Special form used for positioning of
concrete blocks and for moulding
mortar and concrete into the shape
of the gutters




General  view of partially completed Fig 4:
curb wall, illustrating wood form

work, rough gutters and concrete . -
blocks, HNote that at each tie wire, '
a bottom portion of the concrete
block had to be chipped away, BAs
noted ‘in text, subseguent courses

of concrete blocks were placed after
tie wires had been removed

Speciéily contoured wood and metal
backed mould used in forming the
fine finish on the gutters




View showing curb walls in various stages

of completion - bare concrete and blocks -
rough olaster - and fine finishs

Also shown is the end wall casting,

Finished curb and end walls with basin fill_
The wooden frame is the guide used in
levelling the basin fill in each of the

twelve 6 feoot long ponds that form one bay




Fiqg 7: Butyl rubber basin installed in one of the bays,
Note the series of gradually descending ponds
formed by the weirs

Fig 8:

nlass installation, Glass panes
were positioned between adjacent
curb walls with 1/16 to 3/32 inch
gaps between panes, Silicone
sealant was then applied in a
single bead azlong each end and in
the gap separating the panes,




o

ate take-off end'showing, pipe leading Fig 10: Overall view of completed solar still. The
t11 interior, through the end wall and _ h saline water reserveoir is at the upper right
funnel . Fresh water is directed by . : hand corner : : '

'l into a two inch pipe pierced to v
e funnel end ‘




