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Experimental Study of Solar Distillation using PCM and Flow Turbulators
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ARTICLE INFORMATION ABSTRACT
Original Research Paper High potential regions for using clean and widespread solar energy are suitable choices to apply solar
Received 14 January 2017 distillation systems. Iran has a large area with exposed solar radiation and also vast salty water sources
Accepted 11 April 2017 in the south and north of country, hence and appropriate situation exists for the use of solar stills and

Available Online 31 May 2017 solar distillation equipment. Researchers have focused on development and improvement of working

solar distillation champers in recent years to benefit from this modern technology in water crisis

ggf;ﬂgﬁlaﬁon conditions. In this research, effect of storage of further heat and also using PCM were surveyed when
PCM flow turbulators were applied in the spiral heat exchanger and the salty water flow rates were
Heat transfer simultaneously changing and it is this which is the novelty of this research. These experiments were
Flow turbulators carried out in Babol city, which is a wet region with a mild climate in the north of Iran. These tests also

Heat storage were done during a period of one year. The experiment results determined that during cold months

(December to April) using PCM has no effect on efficiency of system. But in warm months (May to
November) the effect of PCM is more than the effect of stored heated water. The results show that using
heat storage and also applying PCM increase the distilled water gain of system up to 7% and 14%
respectively. Furthermore, using turbulators can improve system’s water gain by increasing the heat
transfer up to 14%. Maximum distilled water gain was equal to 2250 milliliter/ day.

Ol Glaptans (o Ol g alise oy, ol 5l el (55500 doude -1
Py g sl o WBe g w5 4 e Glaghyy b oS O gl a5 O 51 eSSl i L a8 el T slire 4 DT ol
SV Jeily 5 conlie (@L3lan Cumdoe s Glnl 5eaS el g3l o) Gl 4 a g b aes o S o ped O | cenl a8 513 1,
slagsyl JoSo by (n3le Wl oo oS woandye> G55 Sl SxSore 50 et Of e SRS @e pae uizmen 5 0 Ol SLOE e
Sl 5l eolitl gl caslio sloany S jlwsd (Ld lacsgw jl dol> 55 T g 5 e ol e Gl o] Gpae S8 pedle olox
Please cite this article using: e o3ieel Jud s 51 lio (sl 4 glaf (gl

S. Sh. Hosseini, M. Farhadi, K. Sedighi, Experimental Study of Solar Distillation using PCM and Flow Turbulators, Modares Mechanical Engineering, Vol. 17, No. 6, pp. 117-127,
2017 (in Persian)


mailto:mfarhadi@nit.ac.ir
https://dorl.net/dor/20.1001.1.10275940.1396.17.6.43.3
https://mme.modares.ac.ir/article-15-8584-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.10275940.1396.17.6.43.3 ]

QI)M,UWCHJJIJ).& SQaw

b Bl jlwebMic 9 PCM jloSlaiwl b g3 gs () ¢y pahs T el 2 EaLe 3T asllios

Condenser Outlet Condenser Inlet

— -— <
‘ T we Disti
0——-—- 1 — PP Distillate Outlet

External
Heat
Source

' Evaporator Inlet  Evaporator Outlet

Fig. 2 Temperature changes in module’s membrane [7]
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Fig. 1 Schematic of Simple Solar Still [1]
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Fig. 18 Daily distilled water gain in using various turbulators and PCM at salty water flow rate 0.6lit/s
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Fig. 21 Daily distilled water gain in using various turbulators at salty water flow rate 0.75lit/s (no PCM effect)
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