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Abstract

Healthy and fresh water supply is one of the fundamental issues in different regions of the world, particularly in remote areas is dry. Various
methods of desalination of brackish and non-potable water are among them solar distillation devices can be a suitable solution for sparsely
populated areas that are of sufficient intensity solar radiation. In this study, we have tried to express the necessity of providing safe drinking
water, principles and guidelines for the performance of solar desalination using available resources placed studied. In the present study the
effect of water cooling with two modes: solar desalination heat pipe and manifold (semi-active) and solar desalination to water cooling and
heat pipe manifold (active mode) tested in terms of daily production of fresh water were examined and compared. Tests in August
(September) in geographical coordinates(N:35°34',E:53°22") Is located in the city of Semnan. Based on the results observed The maximum
rate of production of fresh water in active mode 0/43(kg / m?) per hour. As well as the daily yield semi-active mode from 1/87 (kg / m2.day)
daily 2/085(kg / m?) reached in active mode.
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Solar desalination, water cooling, heat pipe, manifold
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Description active o
Principle cost (P) 381 328
Salvage value (5) (10% of principle value) 38 33
Life of the solar still (n) 12 12
Interest rate (i) 10% 0.12 012
Capital recovery factor CRF 0177 0177
Sink fund factor SFF 0.057 0.057
Annual first cost (CRF *P) 67 58
Annual salvage value (SFF *5) 2 2
Annual maintenance cost [ 0.05* annual first 3 3
cost)
Annual first cost+ annual maintenance cost - & 59
annual salvagevalue
Annual yield of the still (average daily yield*
365) (assuming average daily yield =2.085kg/m2 761 683
. at water depth 0.01 m)
Annual useful energy (annual yield * latent heat
of vaporization) latent heat of wvaporization 495 444
=065 kW h/kg
Annual cost of distilled water per kg (annual
first cost/annual yield) 00087"  0.0e%0
Annual cost of distilled water per kW h (annual
first cost/annual useful energy) o e
CPL(cost per liter) 0.0903 0.0865
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7. Rahul Dave

8. capital recovery factor

9. annual salvage value

10. fixed annual cost

11. sinking fund factor

12. annual cost

13. annual maintenance operational cost
14. cost per liter
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Cost
Component Quantity Unit Per active Semi active
Item(s)
Pump 1 No. 7.042 7.042 7.042
Water cooling 1 No. 53521 53521 0
dark color 2 No. 2254 4507 4507
Base
1 14.085 14,085 14,085
Structure Ke o
Solar Panel 1 No. 11831 11831 11831
Glass 3 mm 1 m2 1408 1408 1408
Adhesive 2 No. 4225 8451 8.451
Polyurethane 4 No. 3803 15.211 15.211
Vacuum Tube 5 No. 22535 112,676 112676
Datalogger 1 No. 28.169 28.169 28.169
Thermocouple 5 No. 7.042 35.211 35211
Manifold 1 No. 14.085 14085 14,085
Thermometer 1 No. 5634 5.634 5.634
Human
graded | No. 2535 2535 2.535
Galvanized
Sheet 0.6 mm 3 m2 9859 24 648 24648
fabxicxiion 1 42254 4225 42254
cost 2
total expenses 381 328
AR



sbliiy b )15 sola 5 LT (sage

S0 )55 ST o 0T Gl Sgn 58 (LT aS S g ole S g 05 025 )y g Sl

&=l yo-V

[1] Zori, H. Farshchi tabriz, F. Sarhadi, F.Heshmat nejad, Exergy
efficiency of a solar desalination review of stepped waterfalls Third
International Conference on Renewable Energy and Distributed
Generation Iran, University of Esfahan, 2013. (In Persian)

[2] Henthorne, L (2009). The current state of desalination, International
Desalination Association accessed 05.09.12.

[3] M.z.Tehrani, Solar floating desalination using vacuumBA, Faculty of
Mechanical Engineering Sharif University, Tehran, Iran, 2010. (In
Persian)

[4] M.HaghiAlimshaykh, S. Hussein Puri, solar desalination and
comparison with the types of desalination, master energy, Khajeh
Nasir University page 10 to 24,2014. (In Persian)

[5] Jahangiri Mamouri, S. Gholami Derami, H. Ghiasi, M. Shafii, M.B.
Shiee, Z. 2014.Experimental investigation of the effect of using
thermosyphon heat pipes and vacuum glass onthe performance of
solar still. Energy 75. 501-507. (In Persian)

[6] Badran 0O, Al-Tahainesh HA. The effect of coupling a flat plate
collector on the solar still productivity. Desalination 2005; 183:137-
42.

[7] Tiris C, Tiris M, Erdalli Y, Sohmen M. Experimental studies on a
solar still coupled with a flat plate collector and a single basin still.
Energy Conversion and Management 1998; 39(8):853-6.

[8] Badran Ali A, Al-Hallagq Ahma d A, Imad A, Eyal Salman, Odat
Mohammad Z. A solar still augmented with a flat plate collector.
Desalination 2005; 1 72:227-34.

[9] Kargar Sharif Abad, H. Ghiasi, M. Jajangiri Mamouri, S. Shafii, M.B.
Y«)Y. A novel integrated solar desalination #%3w with pulsating
heat pipe. Desalination Y1), Y+7-Y) .,

[10] Tripathi Rajesh, Tiwari GN. Effect of water depth on internal heat
and mass transfer for active solar distillation. Desalination Y« +9;
YVY:YAY —Y .« (In Persian)

[11] Tiwari GN, Dhiman NK. Performance study of a high temperature
distillation s%iw, E nergy Conversion and Management )44Y; Y'Y
(¥):YAY -9Y, [12] http://koolance.com/\ Y+ +-1700w-liquid-cooled-
power-supply

[12] http://koolance.com/) ¥+ +-1700w-liquid-cooled-power-supply

[13] Jahangiri Mamouri, S. Gholami Derami, H. Ghiasi, M. Shafii, M.B. Shiee, Z.
Y+)¥. Experimental investigation of the effect of using thermosyphon
heat pipes and vacuum glass on the performance of solar still. Energy V2.
841-507.

[14] S. Kumar, G.N. Tiwari, Life cycle cost analysis of single slope hybrid

(PV/T) active solar still, Applied Energy 86 (2009) 1995 -2004.

[15] A.E. Kabeel, et al, Cost analysis of different solar still configurations,

Energy 35 (2010) 2901 -2908.

[16] Rahul Dev, Sabah A. Abdul-Wahab, G.N. Tiwari, Performance study
of the inverted absorber solar still with water depth and total
dissolved solid, Applied Energy 88 (2011) 252-264

[17]H.KHafafe,A.Banakar,Solar Desalination With MikroWave Pre-
heating,Department OfAgricultural Mechinary Engeneering.Tarbiat
Modares University Tehran Iran 1392.

VWAE s ) o )led eh 058 «lisles ] g SKlSe pustiges dlime

G A g Sy -0
2 a5 Sge slaiole;] 5l eadedlo pl,l g oosls Julowigay sox b
Sl A U 50 eadiales] slacdls anslie 4 5 dss «(Gudiss oyl

el 0ao0ls

=~ Semi active

03

o

veld(kg.m2/hr)

oo GRALLLE LIl

9 10 11 13 14 15 16

12
time(hr)

b 5 b s sl (8 ] a5 €55 Sl Jfogas A S

I Jd Sl sy Ol g 90,5 oo oanlivo A JS5 4 4z b
el azils ymol38l s ded Sl 4 s

Osirose i Sl sledlgd b sandysn oS bl Ghaghy ool o
gl ool Goe alozjl )l slojially 3l 285 15 )90
Jub 5 Jlb et o s il izad calin 55 le 5 5513
wdigd oo Olo BeioS (nl gl 0 et aslol 008 (o)
Gl ol VL oy ale)S Cudil s ] a0l Gee I8
ol oanaid F a5 o enle ¥ odigy Ges JJO ued 4 .am0 o0
o el el (e Suy 0)lnd (55, 2 (ol oaS i LY
Sl il b e Sl &y S 1y Loty 4 g sbody 395 o
9wl VW LY Slelo vgu 4y 3laie (1ol ol o in Y
300 &) dar Sl o a5 Gliee (e
alyjg, & Jépe a0 (kg/m2) VYO 5l alyg, odes ol —4
Sy shedls Sl o Y/ AD (kg/m?)
S5 Olee 5 ey YA Gl 4 emie (ale S iy 5l eslinal -5
Dl Sgd o oiwd 033l ;0 (Gae 5 YT

e Cow -7
O ol sles Twi
Lme ko Tao
dxog> &S sla Th
aied Jbs mhw sles TGE
O3 o)l gles TFC
Oy o e sles Tai

\Y



