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by
JOHANN VON SOMMERFELDS' ++ and GERMAN FRICK
Tt T Sy ST . R SR ™ e S o e s
{ g 1
o € cLgie f.'\

Je von Senmerfelds?
MAQUETA: CASA OEBRERO CON SU DESTILADOR S0LAR

In 1963, J, ven Sommerfelds® commenced his investigatiens in selar
stills with evaperating cleth, in the Universidad Tecnica Federice Santa
Maria, develeping a model which, through difeffrent variatiens, has b¥un
ght us te the present desiyign ef stills ef 40, 34, 30, and 20 m2
regpectively thet will be installed this year en the reefs of werkmens'®
at the Pert of Pisagua, 440 km nerth of Antefagasta.

This type of selar still, U S M 2, is shewn in fig, 2
The lewex and lateral partd are made of zinc sheset iren of 1.1 mm
The tranpparent cpver : ,

UsM-8C

Fig 27

++ Sientifis Investigater at the same University
+ Director of Thermedfynamic Lab, at the Universidad T8cnica
Federice Santa Maria , Valparaise CHILE,
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can be a speciel plastic one with & great resistence to ageing, or a window

glasg 3 ma thick, It is orientedl with tha top dirscted towsrds the geographic

Forth, The sodt water is teken from a trough ly dipping into it a fibre cloth.
S On both sides of the trough, the eloth runs parsllel to the cover until it

reachoas the boltom of the salt water collecting channele situated at oth gl

des as is shown in Fig. 2. There are two condensate collection Channels gitua—
- ted directly under the glasses at both sides of the stil) (Ref, 3).

It is an obvious econsuical sdventege to plece thormal isolation in the
inferior end Jateral paris of the outside of the still, with esception of the
,ong oriented to the North. Also the same kind of etills have bLeen exerimented

on with the inferior and latersl parts made of plastic materisle (scrylic
®eristal"), but this solution hae not been succesful as it is more expensive.

2+ The Plastic Cover

The biggest proble=m is i find or develop e trsnsparent cover with a
durability of meny yeare, without an impairment of its mechanicsl conditions
and « trenspsrency to solar rays. Conceraing the plastics used es covers, we

‘ - can briefly inform on tho following points taken from our experiences;

. 8) Polyvinyl PYC (used for packing in storess). It ias very transparent,
N : and the one we had was too thin (0,020 mz), It distills very well, is of very
poor mechanical condifions; durabilily omly 3 days.

b) Polyethylene "oro 7% (Implatex Factory, Chile). Plastic sheet 1.0
ur thick, made by Impletex under indications from Je. von Somerfeld. It is ve-
1y tronsparent end is flexible at 2 tempersture above 50 °C. It shrinks with
the cold. As a cover in selar stills it worke very wsll during the first two
months, but after 3 or 4 months it tokes on a dark ecolour, it cracks and de-
composds. The price is chesap, btat beceuse of its unstableness under working
conditions, it has to be rejectod.

¢) Polyesterene “viclaces® (Implatex, Chile). fMade egpacially =0 that
it can absorb the ultraviolet rays snd avoid decomposition vhen exposed to
the solar roye. It is very resistant to steam at 100 °C. It worked very well
during 6 months, tut dua to the atmogpheric sgents (burned gases), =small gpots
appearad where the materisl was woeskenced.

d) Motacrylic polyester "lurdess®, 1.5 ms thick, msde by Implatex for
usge in thess experiences, given the fact that it is not msrketable. It is of
great mechanical resistance, very trensperent {with a light purple colour).
It dossont euffer porcoptible deforustions with temperature varistions. It
doem’t reject water as mich as other plestie do, &0 that the fine drops of
condensation reflect the molar light far less than the normel plastics; this
lends itself for a higher efficioncy becsuse more sgolar 1ight penetrastes into
the interior of the still. Affter a year of complete satisfactory work, we
think that it will be possidle to uee it for a good few years more in satis-
factory conditions,

% The evaporating cloth

Another importent prodlem is to find a toxture that will keep in good
conditions a= en evaporsting surface for mony years. The most difficult point
ig the.conmervation of & higch abworption coefficient {o the solar rays (main-

e 8%3832:3021133%:330%215?1& out during many yeers in the Solar Energy Lub.
of the Universidad Thcnica Federico Ssnte Merfa, with solar stills provided
with evaporating cloth, have carried us to muggest thet the evaporating cloth

for these #tills must comply with ihe following conditions
8) Gcod capillary ascension of water in the cloth (static asconsion > 15 eum).




b) sufficient water flux due to capillerity (with 5 cm of ascension and 10 ca
of dogscent, water mist drain through the cloth &t the rate of 20 to L
T cm’/minute per metor with of cloth.

¢) Cood impregnation with a derk tincturs (Absorption coefficient >g5% in a
A new wet cloth,

d) Good endursnce of impregnation (decresse of the coeficient of absorption
< 15% /yeer under conditions of permsnent draining of water through the
cloth, and <15% /month under conditions of alternating dry condit.ons one
dey and wet conditions the next day).

@) Good mechanical resistance { > 500 Kp/m for. the cloth whea it is new; >200
Kp/m after 5 years of pormsnent work of the cloth inside & solar still).

After many tests with different iypes of fibres, we found that two types
of fibres fulfill the above given conditions : _ s

‘ : 1st. Tute, or gunny (Corchorus Capsmlsris). I% is used in sacks for the trans-
port of salt. It is & fibre taken from the steams of a woody plent that
grows in India.

2nd. "if=lva Blenca® {Malvacha Yuracs Cuzquensi). It is used in very strong tex-
turss and also for cebless It is token from the dbark of the stea of a wo-
dy plant thst grows in the Cuzeo Valley in Poerd, at an sltitude of 3.200
metersg above sea level.

The yute fibres have & maximum length of 1.0 meters and ars composed of fine
capillary tubes of 1 toc 4 w2 in lengih end 17 to 23 pm in diameter. The fracture
denzth is of %0 %o 34 km. Tho maliow fibres ("malva®) are from 4 to 7 meters long
and are composad, similary of those of the yute, of small tubesof 1 to 3 ms in
length. The rupture length is of 60 to 120 km.

4. 1onz Tern Bxpericnces

: ¥a sahall only meniion the one of the solax otilis with an eveporating cloth
of 1.20 n%, experimented by J. von Somsorfold, vhich worked from the 12th. of April
: 19%73 to the 2nth of Febmary 1971 with the same eveporzting cloth. In December 193
.' . the maximm daily production of distilled water was of 4.4 dn’/ m per day, with an
efficieng of 4% without thermal isolation ot the base or the sides. Last sumer,
the cloth being very discoloured, it produced 3R dn’/n per day, with an efficien~
ey of 47, tut placing thermal isolation at the base and the sides of the soler
ati}l. Without isolation, in the ssme conditicns as in 193, the efficiency was

around 327%

The above figures indlcatethat the still, after working for R years, auf-
fered a decrease of 0 in its efficiency, due to the discoloration of the cloth,
given the fact that the plastic cover was replaced by enother similar in the
trensnisaion of golar reys. : ‘

| ' %, The ¢ost of the Distilled VWater

K. . A solar still, . similer to tho ome in Fiz. 2, placed on the xoof of a house,
has the following costs per m2 g ; :




Improvement of the impermeability
of house £ 0.19 0.152

20
s 0.12 2 0.64 0.077
fanks, pipes, fittings C.50 20 C.19 0.0%
20 0.19 0.09
TeDT 1.679

Joints, painting, othe

H

Weod bas 0.50

replacing period of the materials; ¥ith
7 Sl ot md ialis
rear = capital interest;
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year = maintenance cost; the investment capital factor, £, is teken as
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Ve estimate that at the Pori i1l will give a yearly avo-
rage of 3.0 dn’/m? day = 1.10 m’/m? these figures, the cozt of dis-
tilled water is

Conclugions

@ the most economical =0~
@s. %We ere in hopes that
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