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Abstract— Solar distillation proves to be both economical 

and eco-friendly technique particularly in rural Area. Only 

1% of Earth's water is in a fresh, liquid state, and nearly all 

of this is polluted by both diseases and toxic chemicals. For 

this reason, purification of water supplies is extremely 

important. Keeping these things in mind, we have devised a 

model ‘solar water purifier’ which will convert the dirty 

water into pure water using the renewable source of energy 

(i.e. solar energy). 
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I. INTRODUCTION 

Solar water purification involves purifying water for 

drinking and household purposes through the usage of solar 

energy in many different ways. Using solar energy for water 

treatment has become more common as it is a usually low-

technology solution that works to capture the heat and 

energy from the sun to make water cleaner and healthier for 

human use and consumption. Solar water treatment is 

particularly beneficial for rural communities. The most 

positive feature about solar water purification is that there is 

no requirement of fuel. It's precisely due to the lack of fuel 

that makes solar applications relatively superior than 

conventional sources of energy as it does not cause pollution 

(global warming, acid rain, ozone depletion) or health 

hazards associated with pollution.  The basic modes of the 

heat transfer involved are radiation, convection and 

conduction. The results are obtained by evaporation of the 

dirty/saline water and fetching it out as Pure or drinkable 

water. 

II. LITERATURE REVIEW 

1) Fedali Saida , Bougriou Cherif (2010) , presents the 
thermal analysis of passive solar still. Mathematical 
equations for water, absorber, glass and insulator 
temperatures yield and efficiency of single slope basin 
have been derived. The analysis is based on the basic 
energy balance for the solar still. A computer model has 
been developed to predict the performance of the solar 
still. The operation governing equations of a solar still 
are solved by a Runge-Kutta numerical method. The 
numerical calculations indicated that the wind speed has 
an influence on the glass cover temperature. It was 
noted that in sunshine duration, temperature of various 
components of the distiller follows the evolution of 
solar radiation. [14] 

2) Hikmet Ş Aybar(2006), An inclined solar water 

distillation (ISWD) system, which generates distilled 

water (i.e., condensate) and hot water at the same time, 

was modeled and simulated. In the parametric studies, 

the effects of feed water mass flow rate and solar 

intensity on the system parameters were investigated. 

Finally, the system was simulated using actual 

deviations of solar intensity and environment 

temperature during a typical summer day in North 

Cyprus. The system can generate 3.5–5.4 kg (per m2 

absorber plate area) distilled water during a day (i.e., 7 

am till 7 pm). [15]   

3) Prof.Alpesh Mehta, Arjun Vyas (2011), by this paper 

we observed that the increase in temperature and hence 

the evaporation is maximum in the period of 11:15 am 

to 1:30 pm. The maximum temperature achieved is 53 

0C which is at 1:30 pm. then the temperature decreases. 

This experiment was to get pure water from the 

brackish water available. The brackish water we have 

supplied was 14litres and at the end of the experiment 

we got 1.5litres. The experiment was carried out in 

winter season. The TDS level of purified water obtained 

is 81 PPM. So the water obtained is potable. 

Theoretically, the experiment should fetch out 

2.33litres. So the efficiency of the system is 6%. [16] 

III. COMPONENTS AND CONSTRUCTION  

A. Construction 

Solar distillation system is composed of a vaporizer that 
holds the water, a vapour condenser that collects and 
condenses steam and a water collector that collects distilled 
water. The rate of vaporization is proportional to the fluid 
surface area and the fluid temperature. To improve the 
performance of the still the vaporizer should be made as 
large as possible. The system is consisted of three main 
components. the solar energy collector, the solar distillation 
system , and supply tank. 

B. Components & Its Design: 

1) Supply tank 

Water should be added to the still via this port. Water can be 

added either manually or automatically. Normally water is 

adds once a day (in the summer it’s normally best to fill in 

the late evening and the in the winter the early morning). 
Care should be taken to add the water at a slow 

enough flow rate to prevent splashing onto the interior of the 
still glazing or overflowing into the collection through. 

 
Fig. 1: 

2) The solar energy collector 
It is a device that collects solar radiation and converts it into 
thermal energy. 
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                                      Fig. 2: 

3) Distilled output collection port: 
Purified drinking water is collected from this port, typically 
with a glass collection container. Still that are mounted on 
the roof can have the distillate output piped directly to an 
interior collection container. For a newly installed still, 
allow the collection through to be self-cleaned by producing 
water for a couple of days before using the distillate output. 
4) PVC Piping 

 
Fig. 4: 

5) Screw 

 
Fig. 5: 

6) Water operating valve 

 
Fig. 6: 

C. Assembly design 

 
                                           Fig. 7: 

D. Calculation 

The evaporation rate can be calculated as below 

Q = 
ƞ𝑐ℎ𝑎𝑛𝑛𝑒𝑙 ·𝑆 + ƞ𝑠𝑡𝑖𝑙𝑙 · 𝐴 · 𝐺

𝐻𝑒𝑎𝑡 𝑜𝑓 𝑣𝑎𝑝𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛
 

Where, 

 heat of vaporization is heat of vaporization of water = 

2.27 MJ/L  

 Q is the daily output of distilled water (Liters/day) 

 Ƞstill is the efficiency of the still, as the fraction of the 

energy transfered to the water to the total absorbed solar 

energy. The typical efficiency for single basin solar 

stills approach 60 % 

 Ƞchannel is the efficiency of the flow channel manifold, as 

the fraction of the energy transfered to the water to the 

energy collected from the solar energy collector. 

 G is the daily global solar irradiation (see solar 

insolation) (MJ/m^2). The typical solar insolation at the 

Earth's surface is approximately 1,000 (watts per square 

meter) for a surface perpendicular to the Sun's rays at 

sea level on a clear day. Based on the assumption of 5 

hours of sunlight per day, the daily solar irradiation is 

approximately 18 MJ/m^2. 

 A is is the still surface area (perpendicular to the 

sunlight). 

 S is the thermal energy obtained from the solar energy 

collector. It can be calculated using Enthalpy (ΔH). 

δH = Hf – Hi = m · CP · ( T2 – T1 ) 

       Where, 

 δH  is the enthalpy change. 

 Hf  is the final enthalpy of the system, expressed in MJ. 

 Hi is the initial enthalpy of the system, expressed in 

MJ. 

 m is the mass flow rate out of the air flow (kg/s). 

 Cp is the specific heat of air (MJ/kg/K). 

 T2 is the flow outlet temperature of the solar energy 

collector in Kelvin scale. 

 T1 is the flow inlet temperature of the solar energy 

collector in Kelvin scale.    

A simple calculation can be done as follow: 

Assumption: 

 Daily hours of sunlight = 5 hours/day = 5 hours/day x 

3600 sec/hour = 18,000 sec/day 

 Ƞstill  =  Ƞchannel = 60% 

 Daily global solar irradiation (G) = 1.0 kW 

 The solar energy obtained from the solar collector (S)= 

1.2 kW based on the Model RA 240 SOLAR MAX by 

Consolair.in 

 

Q = ( 
60% ·0.0012𝑀𝑊·18,000𝑠𝑒𝑐/𝑑𝑎𝑦

2.27
 

+ 
60% · 1( 𝑚2) · 0.001 𝑀𝐽 ·18,000𝑠𝑒𝑐/𝑑𝑎𝑦

2.27
) 

= 10.3 L/day/m2 

IV. WORKING 

The basic principles of solar water distillation are simple yet 
effective, as distillation replicates the way nature purifies 
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water. The sun’s energy heats water to point of evaporation. 
As the water evaporates, purified water vapour condensing 
on the glass surface for collection this process removes 
impurities such as salts and heavy metals, as well as 
destroying the microbiological organisms. Is a passive solar 
distiller that only needs sunshine to operate; There are no 
moving parts to wear out. The distilled water from a still 
does not acquire the “flat” taste of commercially distilled 
water since the water is not boiled (which lowers pH). 

This solar water purification system is portable and 
maintenance free (cleaning is required through), it is an 
inexhaustible fuel sources, doesn’t cause any pollution.  it is 
an excellent supplement to other renewable sources. The 
collected water from the device as better taste when 
compared to rain water because it doesn’t boiled.   

V. FUTURE SCOPE 

This solar water purification system is portable and 
maintenance free (cleaning is required through), it is an 
inexhaustible fuel sources, doesn’t cause any pollution.  it is 
an excellent supplement to other renewable sources.  
It is an excellent supplement to other renewable sources.  

The collected water from the device as better taste 
when compared to rain water because it doesn’t boiled. The 
National Solar Mission is a major initiative of the 
Government of India and State Governments to promote 
ecologically sustainable growth while addressing India’s 
energy security challenge. The objective of the National 
Solar Mission is to establish India as a global leader in solar 
energy, by creating the policy conditions conducive to its 
spread within the country. 

The immediate aim is to focus on setting up an 
environment for solar technology penetration in the country 
both at a centralized and decentralized level. According to 
this mission Solar power as a resource would find its 
greatest usage in decentralized and off- grid applications as 
grid penetration is neither feasible nor cost effective, solar 
energy applications are cost effective.  

VI. APPLICATIONS & ADVANTAGES 

Solar water purifier is design for village peoples. Because, 
Water is the basic necessity for human along with food and 
air. There is almost no water left on Earth that is safe to 
drink without purification. Only 1% of Earth's water is in a 
fresh, liquid state, and nearly all of this is polluted by both 
diseases and toxic chemicals. For this reason, purification of 
water supplies is extremely important.  

A. Advantages 

 No use of electricity 

 Purify water 

 Control the quality of water. 

 Health benefits 

VII. CONCLUSION 

The solar still are friendly to nature and eco-system. Various 

types and developments in active solar distillation systems, 

theoretical analysis and future scope for research were 

reviewed in detail. Based on the review and discussions, the 

annual yield is at its maximum when the condensing glass 

cover inclination is equal to the latitude of the place.  

The multistage solar desalination system with heat 

recovery system produces higher yield than the simple solar 

still. The length of solar still, depth of water in basin, inlet 

water temperature and solar radiation are the major 

parameters which affects the performance of the still. Higher 

productivity during night time is achieved by using energy 

storing materials in the active solar stills. 
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