
Performance Analysis of a Domestic Hot Water System Using Solar 
Distillation 

Ms. Shivani Sharma, Dept. of Mechanical Engineering 

Dr. C.V. Raman University, Bilaspur 
 

Abstract: 

Refining is a procedure of decontaminating fluid by procedure of warming and cooling, 
wherein the way toward warming and cooling is finished by using vitality either by the 
electrical vitality or by consuming fossils fuel. In sun powered refining, just sun oriented 
vitality can be used, no other traditional type of vitality is required. This framework is 
chipped away at the rule of dissipation of water and buildup of water, same as the technique 
for arrangement of the cloud. This framework accepts debased or bitter as info and gives 
unadulterated or drinkable water. Execution of this framework gives the full data about the 
impact of a variety of temperature, velocity, and sun oriented light on the general 
effectiveness of the framework. 
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Introduction:  

 

World Health Organization's (WHO) report says that, around 1 billion populace of the world 
does not have enough crisp water, which is sheltered to drink, and 2 million passings yearly 
are in charge of grimy water, cleanliness and neatness. These number can be diminished by 
utilizing the sun powered refining [1].All the water present on the earth surface, the salt water 
in the seas, oceans and salty groundwater comprises about 97%. Just 2.5-2.75% is 
crisp/drinking water, which contains 1.75-2% solidified in ice sheet and ice, 0.7-0.8% as 
freshwater and dampness' in the dirt, and water loathe in the lakes, swamplands and conduits 
the structure is a littler sum than 0.01%. The territories which don't have crisp/drinking water 
superficially or underground, the primary wellspring of water is downpour fall around there, 
however due low thickness of the downpour fall and the saline ground, enough water isn't 
accessible for drinking.  

Limit of the crisp/savoring water the world is in structure snow sheets. Numerous nations of 
the world are experiencing nonattendance of appropriate circulation of crisp/drinking water, 
for example, desert because of restricted crisp/drinking water. There are various explanations 
behind an unmistakable decrease in our crisp/drinking water supply. The fundamental of 
these is the flood in the populace through developing future, the ascent in the utilization of 
per capita water and the craving to remain in the hot atmosphere of the numerous individuals 
that have normally the low degree of crisp/drinking water assets. There is a probability of 
changes in the availability and circulation of crisp water in the entire planet from 
environmental change.  
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The Solar Water Distillation System (SWDS) is a cheerful elective which can incompletely 
fulfill the need for crisp/drinking water. This framework did not require any regular vitality 
source. SWDS is without contamination and naturally inviting [2]. 

Xing li (2014) glass have experimented the solar humidification & dehumidification using 
glass evacuated tubes and optimization by mathematical design technique[3]. CIHAN 
YILDIRIM & ISMAIL SOLMUS (2014) have performed a mathematical analysis for 
humidification and dehumidification desalination system by using fourth order RANGA-
KUTTA technique[4]. J. Orfi (2007) has given the technique for the generation of 
fresh/drinking water with respect to the salty water and speed of the wind[5]. SHAOBO HOU 
(2005) have used the pinch methodology for experimenting the maximization of solar 
humidification and dehumidification desalination system. Pinch methodology focused on the 
ratio of rate of mass flow of water to the dry air at a different spraying water temperature[6]. 
HASSAN E.S. FATH & AHMAD GHAZY (2002) showed the influence of environmental 
and design parameters. He also explains that the flow rate of feed water is insignificant on a 
system for solar desalination[7]. 

System Description  

A framework for the sun based water refining is simple and basic, calm to utilize and its 
underlying and support cost is low. In the Solar Water Distillation System there is Teflon 
Thin Sheet (PTFE), which goes about as a coating surface for dense water. The territory of 
coating surface is 0.53x0.53m2, and the mass is 5 kilograms. The coating surface is 
associated with a water tank of 25 liters limit. The Black Wet Cloth works like a humidifier 
and works like a PTFE sheet dehumidifier.  

The structure of the SWDS has such that it is anything but difficult to convey close by or 
back. SWDS has edge of 450 with the help of a stand face equalizer. Refining of unclean 
water from sun based vitality can be characterized as vanishing system to detached and 
evacuate clean water. This can be especially valuable for evolving seawater, saline or 
debased water in safe water for drinking. 

Result & Discussion  

SWDS has been shown to investigate the measure of refined water. The investigation has 
been done dependent on the information gathered for one day. The exhibition of SWDS has 
been broke down from 10:00 am to 4:00 pm in the daytime. The presentation of the SDDS 
relies upon three parameters like, sun powered radiation, speed of wind and temperature.  

 Fig 1 outline that the volume of refined water relies upon the force of the sun powered 
radiation striking on the coating surface of the framework.  

 Fig. 2 outline that expanding the temperature of the environment builds the measure of 
refined water, and at the season of testing, the greatest is between 11:30 am and 1:00 pm.  

 Fig.3 demonstrates the volume of refined crisp water increments by expanding the speed 
of the air and boosts between 11:30 am to 1:00 am during the test.  

 Fig 4 outline that adjustment in volume as for DNI, wind speed and surrounding 
temperature.  
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 Fig 5 outline the Characteristic of air 
and speed of wind and air wind bearing.

Figure 1.  Volume calculated parallel

Figure 3.  Volume Vs wind speed 

Figure 5.  Characteristic of air temperature, ambient temperature, pyrometer, wind speed and air wind 

Conclusion  

From the test and execution investigation of the framework, it has been certain that the 
natural parameters, for example, sunlight based radiation (DNI), temperature
can raise the pace of vanishing to get more volume of refined water. The volume of water is 
more in the early afternoon when the sun sparkles on its pinnacle. The target of this analysis 
is to get unadulterated drinking water from accessibl
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