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1- Condensation Irrigation
2- Solar Stills
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Figure 1. Condensation Irrigation system.
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Figure 2. Solar Still components and how to connect the respective devices in the present study.

33 O s eslaial 5540 g_.)T CoiS L3 S eslan
el s &S s g, Seslll pass il |
Ol (stuaid bl ol sslizal O |1 1
05,5 53 Cewl (FAO-1992) Jle= JL 5 i
KO U S N VPR e P
R e p pekes s WO BV 51 0T LSS Sl
.J).g
Slag ~So3lul s 5 0T B &S a0l
b e dgle glatasn e Sl Gash ol
b 5 O 5 S eIl il e rlene
L Laol adaly 5 s lame cilimen (sla el sl alod
02 Al e gl O3l (e il
L osged s d el lresls Bluss ¢ e
Sy sd O3S a (Gl aS el &S T EC
oSl (glmosls slas 5 340 0l s ,b e
o3l Lol 5l hass cpl 3 oS adlae wlidlsn
oS Jold esls Oadks olmy 5 s Wl S
o by lilen gla zalil 5 Sl Sledl
T am aslsl 3 g eBl gl el 5 O3l
ol 3 el eslial (oLl gl sl 5 L o

1wl 0 4.?7'-\:).; axlas

Yoy

Syt 3 o Ay s O35 055 O

oSaes ol 48 ol 0303 5l 3 O35 (g S el olKius
531500 0ass S 5 O35 055 WJloms &) son
slaelKans O3e 53 A o (5 Sojlll aba>d
aS ol eals 5,3 by s Les (6,6l ds
S o3 glabamd oy poas 1y L el ol sl
s Sl S alecs s (slaelas o) alad LS o
sla il 4SS KBl Jate sl &3 saelKins o
Slac S Gy p Gldad Spon 1) s, 4
SSelall (Ghmgs ol 5 s gel o b alabl>
(o Ssby ey Jold adlaie (g5 (sla xal il
JPEIC- VAT T PO IPECOPURPI - [TV
Wl s CJ_]’ Sl Joee 2 5 aihie
s e (b Jeld S el Sl
Sl S Seill g oSG STl slanlSans
5 ol esls Lag ,So3lisl 03,5 o IS sl
C|J>'=:_M'\ a5 s 9 Loaosls sz_ﬂj_éj ol
Sl Jlsl Sl o besls S| s sla s>
WY Jw oLt Lisl G s a8 g s T Jl
sl s 3 4SS bl Jgb 4 e (6 2en
L ol ood slaesls Sl s § )y sla LT



VYAE (0) )lows dTY) s S 5 f cilis gla g}y s puls

s el g S T e ki D g 5
L b3 (653 5 rer CS)lhe Jou 6l
et S S il it Ol R 5 Jles e
St (5o e 5 tly Siie o Stnes dlasl
adaly O3 g ls e Ogesl gl 05 e 4B S Sw
el Jldde dnl Jiteee sl pize 5 atly oie
GJJJJJ&)\JJBJ\MMJ(F Value) O 45
Jw‘c]‘—djdﬂﬂ s 35 kel us

st dslie (Lo 7O L 7)) oS ) 5
Sladios 305 5l g 1050 B SSE Jolow
s Jedsasy iz b S5l b g S5
Sl ;LS gladide o5l 035
Les LT 6l S8S58 sla i, 3l Slwlons
WLl 5 b 3liae gemme 5 sladde 31 oS sl
S S Sl e ST SO G L0 S
<=J_§)A)>°<=J54{¢J5 Qﬁ.ﬂjf)): 3 g oo odlin]
Lo ol 3505 L3 5l (Jgme S5 (Sls ke 4an
ite S s e o) sdoee OLEs - F ool
4_3¢,_.~\O_<MJ_?5¢,\5)M,\.:45LA\@):M)§)
330581 aS Saw S5 sla i U LU Bl
55 re Sl Fooslel S1asl aily wlddsles
S8 Joe 5l ke OF el ol s 2 SIF

oy g
(ks D3 (S Jeily e 3T
Ole = Shemdn s O5lse mha 31 ey 0
sl (S e3ll Sledbl 51 Of (s el
osleal iagis ol 5s addlles 5550 O35 Hler
Shls Siasss ool s edd >lb O3 s S
Sasl Sls o ey 45 03 5 sl slapan

4- Multiple Regression
5- Stepwise Regression
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Figure 3. Compares the evaporation values of Solar Stills with different dimensions.
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Table 1. Average value of Solar Stills evaporation with different dimensions in the Analysis Of Variance (ANOVA).
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Table 2. Ratio of Solar Still circumference to the base surface.
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Solar Still 4 Solar Still 3 Solar Still 2 Solar Still 1 Adjective
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Base surface of Solar Still (cm?)
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Solar Still circumference (cm)
Oy aly w4 O Jaes o
0.089 0.100 0.117 0.133

Ratio of Solar Still circumference
to the base surface
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Figure 4. a) Variations of ambient air temperature and Solar Still 1 hourly evaporation at 17 July 2013,
b) distribution of Solar Still 1 daily evaporation against average daily ambient air temperature.
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Figure 5. a) Variations of ambient air relative humidity and Solar Still 1 hourly evaporation at 17 July 2013,
b) distribution of Solar Still 1 daily evaporation against average daily ambient air relative humidity.
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Figure 6. Distribution of Solar Still 1 daily evaporation against number of sunny hours in day.

A3l 505 53 @B Slele 31 S 5 e Jes e 2V O 1 Al s syl Ess

L e B
sl b)) Jas slapane s bl )
Sss 5 laese s Cgb )y les Jold e
3 ) amels e 5 Gy e Ll olel
oali il Saean o 51 (s 55 O3l
Lol o (Stemar sz 03 Sl 03 S
ol S ol ek oslina SAS i3l 5 31 S e
RCOEN RS PCHICE Y PRESIPS PRI CHNY

2 S Samen J ol ol mli e g L

yyY

o S S S| glaslosel 4 e g

O Sl o2 Ol 5 s Sla bl o Lails,
sl s S all L slacand 55 st
S s e Gl el Ol dail) s s
st LU & aS Ws S sdaline 05
Ol Il o S S g0ty (F 0 5 s
L oa g ol S5 sla e Stees Lalyy o
sl U1 03 Sl inn ( Samsen 3925 g0

35S 3 s 350 53



VYAE (0) )lows dTY) s S 5 f cilis gla g}y s puls

Use amme sla ol 51K oa sl (Samses
e Ll s i 1y Laol 08 ,ab oy )
S Cte 3 e sl aliss slos ks
Cosby Sl e 5U 5 s, s T oleba
EE e e L b ol B wls) o
> Sas 0 VL s g ol e,
sles sla zalily 5l 6,5 g iy s O3
35 gloim s Caal S LSl 5E  Jases
3 s Sasby el S ramen 2 dal
el a0l e ey o oV d a4 s lalbe;

23,5 ey g2 O3l 3 (6 Jamily ol 581

O3e 3l s Cu:)\ Olae ol ol 1Y J g
L 58 (Stmad 5 it bLILI lls (500, 55
Sl Slela sla 5 Jams 6l35, glos sl el )L
S il SIS pmen 5 A3l g 355 03
S Aol e e s by L L YL
o Smsby bl Gl e Sar 5
o o sSas daly Sl O s Ll 5 B
Naran ot YU il el s ol
Sy O3 Sl s 5 Jaoes (sla el il Ol
035 (s Jomily (VU (6 5 51 0L

et M 5 L S Wil e s el

Table 3. Pearson Correlation Coefficients.

Ess S RHa Ta Variable
0.95010 0.63264 -0.75170
1.00000 Ta
<0.0001** <0.0001** <0.0001**
-0.71852 -0.572 -0.751
0.7185 0.57260 100000 0.75170 RHa
<0.0001** <0.0001** <0.0001**
0.72564 -0.57260 0.63264
1.00000 S
<0.0001** <0.0001** <0.0001**
0.72564 -0.71852 0.95010
1.00000 Ess
<0.0001** <0.0001** <0.0001**
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Table 4. Linear regression model coefficients.

Pr>|F| F Value Parameter Estimate Variable
e 51 25
<0.0001 -05.67 -2.24525
Intercept
fas 135 53 Sole
<0.0001 26.57 0.22393
Ambient daily average temperature
b &l 5y s Cusb, J‘i'\‘“
<0.2094 01.26 0.00684
Ambient daily average relative humidity
50 03 Sl Slelu sl
<0.0001 08.37 0.17361

The number of sunny hours in day
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Table 5. Summary Stages of Stepwise method in the linear regression model.

Step Variable Entered Variable Removed R? F Value Pr> |F|
1 Ta - 0.9027 1762.64 <0.0001
2 S - 0.9286 68.45 <0.0001
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Abstract

Background and Objectives: Desalination by solar radiation is one of the efficient ways to
filter sea water and regarding the renewable solar radiation energy application as a way to
provide sweet water is regarded in line with sustainable development and adaptable to
environment. Condensation of irrigation system is a developed modern idea which takes into
consideration environmental issues together with application of sea water. This system is being
used for providing drinking water and plantation. The major part of this system that is
responsible for providing sweet water is solar still. Solar stills utilize solar radiation for sea
water desalination. Purpose of this study, is trying to determine and recommend using stills with
high evaporation potential.

Materials and Methods: In the present research, the effect of atmospheric factors and solar still
base surface parameter on the evaporation potential in solar stills has been investigated in a one-
year statistic period at college of Abureihan, University of Tehran.

Results: Results of this study indicate high dependency degree of stills evaporation potential to
atmospheric factors that the intensity dependency of this parameter is including: positive
relationship of ambient air temperature (R=0.95), the positive relationship of the number of
sunshine hours per day (R=0.73) and negatively relationship relative humidity (R=-0.72).
Conclusion: These observations also showed that by reducing the solar stills surface,
evaporation potential in solar stills will increase and investigate the effect of solar still base
surface by ANOVA results indicated significant differences at the one percent level between
evaporation from Solar Stills.

Keywords: Relative humidity, Solar stills base surface, Sunny hours, Temperature,
Condensation irrigation system
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