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Abstract— Solar energy is a very large, inexhaustible source 

of energy. The power from the sun intercepted but the earth 

is tremendously larger than the present consumption rate on 

the earth of all commercial energy sources.This solar water 

heater can be used in the region where the salt content in the 

water is more. scale formation in collector tubes in 

conventional solar water heater which would reduce its 

efficiency. To overcome this drawback of conventional water 

heater we have put heat pipe as a heat collector and heat 

transfer medium to water .As we not need hot water 

continuously for 24 hrs. . In remaining time system has to 

perform some other function.so we have integrated the water 

heating with distillation unit so that we can get hot water as 

well as distilled water. 
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I. INTRODUCTION 

In order to make the best use of available solar energy, 

collector design should be proper as it heart of solar energy 

application. 

A. Solar Energy 

The sun radiates the energy uniformly in all direction in 

form of a electromagnetic waves .It is a clean ,in 

exhaustible, abundantly and universally available renewable 

energy. Application of solar energy:  

a) Heating and cooling of buildings  

b) Solar water heating  

c) Solar engines for water pumping  

d) Solar drying of agriculture and animal product. 

B. Solar Water Heaters 

A solar water heater consists of a collector to collect solar 

energy and insulated storage tank to store hot water. The 

solar energy incident on the absorber panel coated with 

selected coating transfers the hat to riser pipe underneath the 

absorber panel. The water passing through the risers get 

heated up and are delivered to the storage tank. The re 

circulation of the same water through absorber panel in the 

collector rises the temperature to 800C (max.) in a good 

sunny day. The total system with solar collector, storage 

tank, and pipelines is called solar hot water system. 

C. Heat Pipe 

Conventional solar heat collector display some shortcoming, 

in which force or natural circulation system is adopted for 

transferring,collected by solar heat collector. Fig showing 

components and mechanism for a heat pipe containing a 

wick. 

 
Fig. 1: Components and mechanism of a heat pipe. 

Heat pipe is a heat transfer mechanism that 

combines the principles of both thermal conductivity and 

phase transition of efficiently manages the transfer of heat 

between two solid interfaces. 

II. CONSTRUCTION & WORKING PRINCIPLE 

Components are as follows: 

a) The container  

b) The working fluid  

c) The wick or Capillary structure  

d) Solar Still 

basic principle of working of solar still is solar energy heats 

water, evaporates it and condenses and clouds to return to 

earth as rain water. 

A. Operation 

Water to be cleaned is poured into the still to partially fill 

the basin. The glass cover allows the solar radiation to pass 

into the still,which is mostly absorbed by the blackened 

base.this interior surface uses a blackened material to 

improve absorption of sun rays.the water begins to heat up 

and the moisture content of the air trapped between the 

water surface and the glass cover increases.the heat water 

vapor evaporates from the basin and condenses on the inside 

of the glass cover.in this process,the salts and microbes that 

were in the original water are left behind.condensed water 

trickles down the inclined glass cover to an interior 

collection through and out to storage bottle.feed water 

should be added each day that roughly exceeds the distillate 

production to provide proper flushing of the basin water and 

to clean out excess salts left behind during the evaporation 

process.if the  still produce 3 litres of water ,9 litres of make 

up water should be added, of which 9 litres leaves the still as 

excess to flush the basin. 

Construction & Working Of Experimental Set-up: 

This system is integration of solar water heater with heat 

pipe technology and solar desalination system. Fig. Shows 

the line diagram of experimental set-up. 

B. Working 

The experimental set-up consist of insulated storage tank,hot 

water outlet, glass ,distilled water collector,heat pipe 

,collector box and stand. As the sun rays incident solar 

collector box ,the glass cover on top of the box transmits the 

sun rays to heat pipe in box,the hot end of the heat pipe 

absorbes this radiation and working fluid in heat pipe gets 

vaporized. The cold end of heat pipe is surrounded by water 

in storage tank.through all this water in the tank gets 

heated.the condensed then returns to hot end through porous 

structure due to gravity and capillary pressure and the cycle 

is repeated. In this way,water is heated by means of heat 

pipe technology. 

The top of the storage is integrated with still solar 

system.which consists of two inclined glasses and two side 

glass.the glass transmits sun rays in the tank.the sun rays 

incident on the water surface and it evaporates the water .the 

evaporated water then travels upward and get condensed on 
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the inner side of the glass.the condensed water slides on 

inner glass surface and collected in distilled water collector  

in this way we can get distilled water as well as hot water. 

III. DESIGN AND FABRICATION 

A. Dimensional Details 

S. No . Object Description Dimensions in mm 

1 Heat pipe tube diameter 32 

2 Heat pipe tube 600 

3 Heat pipe thickness 2 

4 Area of still glass 300  x 450 

5 Thickness of glass 4 

6 Area of collector glass 300  X 450 

7 Insulated tank 300 x 300 x 300 

8 Insulated thickness 4 

Table 4.1 shows dimensional details of working model 

 
Fig. 2: CAD Model of Fabricated Experimental Setup 

B. Testing 

The preliminary testing of fabricated experimental set up was 

carried out ,also readings of the temperature of the test is 

given in table. 

 Temperature reading of experimental set-up. 

C. Calculations 

Solar Collector Efficiency is given as, 

  = QU/ (It x AC ) 

     QU - Heat utilized by water 

     It -intensity of radiation 

     AC - Area of collector       

1) QU = mw x CPW x ∆T 

      Mw = 10kg     

      CPW= 4178 J/kg k 

        ∆T =(56.5-28.7) = 27.8°c   

2) It = 6310 Wh/m2 

       It= 22716000 J/m2  

3) AC = (0.3 x 0.45) 

        AC = 0.135 m2. 

         = 1161484 /22716000 x 0.135 

         = 37.87 % 

The Efficiency of solar still is equal to Qe/Ht 

Where, Qe - amount of heat  utilized by solar still for 

evaporating Me kg of water /m2 per day  

Ht - solar insolation on horizontal surface  

The daily distillate output, 

2.1        Me = Qe/L 

      Where L = Latent heat of evaporation of water  

=2.34 x 106 J/Kg 

Me = Actual mass of distilled water collected = 1.4 L.t/day 

kg/day 

Qe = Me X l 

    =1.4 x 2.34 x 106 J 

   =3.276 x 106 J 

   2.2 Ht = It x As 

Where As  = Area of solar still collector 

It = 6310 x 3600 J/m2 

    = 22716000 J/m 

AS = 0.35 x 0.35 x 2 + 0.5 x 0.3 x 0.3 

HT = 22716000 x 0.255 

The efficiency of solar still is given as 

  = Qe/HT 

  = (3.276 x 106) / (5792580) 

  = 0.5655 

  = 56.55 % 

IV. COSTING 

Table shows costing of experimental set up 

S. 

No. 
Material 

Rate 

(Rs.) 
Quantity 

Cost 

(Rs.) 

1 Copper pipe 700/kg 
4 pipes 

(1.7kg) 
1200 

2 
Working fluid 

(Ethanol 
- 720ml 100 

3 
Working fluid 

(Distilled water) 
- 240ml 10 

4 Insulation - - 200 

5 Glass 40/sq.ft 5 Pieces 300 

6 

Digital 

Temperature 

Indicator 

150/unit 6 Pieces 900 

7 Aluminum Tape - - 200 

8 Fabrication Cost - - 2000 

9 Miscellaneous - - 5110 

 Total Cost - - 5110 

V. ADVANTAGES 

1) Eco-Friendly as no fuel is used. 

2) The problem of scale formation in conventional solar 

water heater inside the collector tubing’s overcome. 

3) Heat pipe as a collector gives higher collector efficiency 

than conventional solar water heaters. 

4) Heat pipe gives higher efficiency than conventional 

solar water heater in transient weather condition. 

5) Can be used in the region where salt content in water is 

more. 

6) Its cost should be less than conventional solar water 

heaters when manufactured on mass production. 

VI. LIMITATIONS 

1) Seasonal variations 

2) Manufacturing heat pipe is critical 

3) Cannot be used during night time 

4) Weight of the whole structure is more compared to 

others. 

VII. CONCLUSION 

By analysing the performance of the experimental setup, it 

can conclude that heat pipe technology can be successfully 

used as heat transfer medium in solar water heater. Also the 

problem of scaling formation in conventional solar water in 

collector tubing has overcome. The new set up gives higher 

collector efficiency and also it has highest efficiency in 
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transient   weather condition. Also, it is possible to get 

distilled water as well as hot water by integrating solar still 

with solar water heater. 

The results obtained are as follows:  

1) We obtained 1.4 Lt. Of distilled water from 10 litres of 

water in a tank. 

2) The efficiency of solar collector is 37.87%. 

3) The efficiency of distillation is 56.55%. 
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