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NOTES

1. The working languages of the Conference are English
and French. All papers contributed are reproduced in one
or other of these two languages. Where a paper has been
reproduced in both working languages for the convenience
of $ rapporteur. both language versions are provided as
part of the Conference documentation.

2. Where any paper has been contributed in one of the
offiCial languages of the UN other than English or French.
then it has been made available to the conference in that
language. A translation of such papers in either English Qf
French (according to the request of the relevant rappor­
teur) is provided.

3. Summaries of all papers. as presented by the au­
thors. will be available in both working languages-English
and French. Summaries will not include diagrams and
photographs and should be read in conjunction with the
paper proper. which will bear the same reference number
as the summary,

4. Papers and summaries will not be generally avail­
able for distribution to other than participants and contri­
butors to the Conference until after the Conference. under
publication arrangements to be announced.

1. Les langues de travail de la Conference sonr l'anglais
et le francats, Tous les memolres presentes sent r epro­
duits dans l'une ou l'autre de ces deux langues, Lorsqu'un
m~moire est reproduit dans les deux langues de travail
sur la demande d'un rapporteur. la version angla1se et la
version Irancatse du mernotre font toutes deux parties de
la documentation de la Conference.

2. Lorsqu'un mernotre est presente dans une langue
officielle de I'ONU autre que l'anglais ou le francats, Il
est publie dans cette langue, Les memoires appartenant h
cette categorIe sont en outre publles en traduction anglatse
~ francalse (selon la dernande du rapporteur charge du
sujet consldere),

3. Des resumes de tous les rnernotres, etablis par les
aureurs eux-rnemes, seront publles dans les deux langues
de travail: angla1s et francats, Les resumes ne contien­
dront ni dlagrammes n1 photographtes, et il conviendra de
les rapprocher du mernoire lui-m~me, qui portera le m~me
numero de reference que le resum~.

4. Les mernotres et les resumes ne pourront en gene­
ral ~tre distrtbues h des personnes autres que les partici­
pants et les auteurs qu'apres la Conference et selon des
rnodalltes de publication qui seront annoncees ulterreure­
ment,



APPLICATION OF THEORETICAL PRINCIPLES IN IMPROVING

THE PERFORMANCE OF BASIN - TYPE SOLAR DISTILLERS

by

George O. G. Lbf
Consulting Chemical Engineer

Denver, Colorado, U. S. A.

SUMMARY

1. The practical application of solar energy to the demineralization of
sea water in large quantity is contingent on the development of solar dis­
tillation equipment having low construction cost, long service life, and
adequate productivity per unit of solar-receiving area. Recent experi­
mental programs have been directed primarily toward cost reductions and
improving durability. "I'hi s paper deals with the fundamental principles
and the energy transfer relationships in basin-type solar stills, with the
object of improving their productivity and efficiency.

2. Complete energy balances and material balances were formulated for
the processes occurring in a basin-type solar still. Three equations in­
volving nineteen operating and d.esign variables were developed.

3. The full equations were simplified by substituting constant values for
a few of the parameters. The values of three factors were determined by
use of operating data on an existing 2500 square-foot glass-covered, deep­
basin distiller, and solving the equations for these three unknowns after
substitution of data in the equations.

4. The remaining variables were arranged in a form permitting solution of
the equations for temperature of the salt water in the basin, temperature of
the cover, and distillation rate, as each of the eleven other factors was
varied through a range of values. A still having zero water depth and an
effective thermal storage capacity of zero was assumed. The numerical
analysis was performed by machine computation.

5. The quantitative influence of salt-water depth (i. e., thermal storage)
on distiller productivity was determined by making bi-hourly energy balances
for distillers having effective water depths of 1/2 foot and 1 foot throughout
a particular 24-hour period, considering variation in atmospheric tempera­
ture and solar radiation on a clear day. These results were compared with
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the figures applicable to the hypothetical still of zero heat capacity.

6. Graphical relationships between the most significant of the variables
are presented in the paper. They show in general that distiller productivity
rises with increases in solar radiation, atmospheric temperature, and
closeness of approach to vapor-liquid equilibrium at salt-water and cover
surfaces. The yield is reduced by increases in solar reflectivity of the still,
area of the cover, wind velocity, and by solar absorption in the cover. In
most instances, increased productivity is accompanied by increased tempera­
ture of water and cover surfaces. The study of thermal storage effects
shows that the hypothetical still of zero heat capacity has the maximum 24­
hour productivity, decreasing sharply to about half the output at an effective
water depth of one foot. A distiller of nominal two-inch equivalent water
depth should yield about 80 percent of the output of the zero storage still.

7. The results of the investigations are of major value in establishing
desirable design and operating criteria in solar distillation systems and are
being used in orienting current solar distillation development effort.

ii



APPLICATION DE PRINCIPES THIDRIQUES EN VUE D'AMELIORER LE

RENDEMENT DE DISTILLATEURS SOUIRES DU TYPE BASSIN

Gaorge O.G. Lot
Ingenieur chimiste conseil
Denver, Colorado, Etats-Unis.

RESUME

1. L'application pratique de l'energie solaire la. la demineralisation
d'eau de mer en grande quantite est tonction de la mise au P9int d'ins­
tallations de distillation solaire d 'un cott de construction peu eleye,
d'un service durable et d'une productivite surtisante par unite de z5ne
de rdception solaire. Des projets experimentaux. r4cents avaient pour
but principal de reduire le cotlt et d' augmenter la durabilit4. Le pre­
sent document traite des principes fondamentaux et des rapports de
transtert d' energie dans des distillateurs solaires du type bassin, en
vue d' _liorer leur production et leur rendement.

2. On a tormu14 des bilans complets d1energie et de mati~re pour lea
processus qui ont lieu dans un distillateur solaire du type bassin. On
a 'tabU trois equations portant sur 19 variables de tonctionnement et
de conception.

3. On a sim.plitie les equations compl~tes en substituant des valeurs
constantes ~ ~elquee uns des par~tres. On a d4termine les valeurs
de trois tacteurs en employant des donndes obtenues au cours de l'exploi­
tation d'un distillateur existant ~ bassin protond de 2,500 pieds carr's
recouTert de verre et en r4so1vant lee equations pour ces trois inconnues
apr~s 8ubstition de donnees dens lee equations.

4. On a dispost$ les autres variables de telle ta~on ~ permettre de
rdsoudre les equations pour la tempdrature de l'eau salde dans le ba.ssin,
la tempdrature de la couverture, et le tau: de distillation, en donnant
~ ehaeun des II autres tacteurs une sdrie de valeurs variees. On est
parti de l'hyPOth~s. d'un distillateur ayent une protondeur d'eau d.
zero et une eapacite ettective de reserve thermique de zero. L'analyse
numerique a dtd ettectuee par des machines h calculer.

5. On a determine l'inf'luence quantitative de la protondeur d'eau
sawdtre ( e.a.d. reserve thermique ) sur la productivitd du distillateur,
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en t§tablissant des bilans thermiques toutes les <1emi-heures pour des
distillateurs ayant une profondeur d'eau effective d'un 1/2 pied et de
1 pied pendant toute une periode particuli~re de 24 heures, compte tenu
des variations de temperature atmcspherdque et du rayonnement solaire
pendant une journee ensoleillee. On a compart§ ees rt§sultats avec les
chiffres applicables au distillateur hypothetique d tune capacit~ ther­
mique egale h zero.

6. L' auteur presente les rapports graphiques entre les variables les
plus importantes. lls demontrent, en g~neral, que la productivit~ du
distillateur est fonction de l'accroissement du rayonnement solaire, de
le. temperature atmospherique et de l' equilibre vapeur-liquide le plus
r-approche possible aux surfaces de l' eau sa.um!tre et du recouvrement.
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