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Abstract  This paper presents results that were obtained when utilizing an  tube heat pipe connected to 
the solar still cum air heater. Sensible storage materials are added to the still to increase heat carrying 
capacity. Experiments were conducted in various modes with and without heat pipe .The water 
temperature rises and reaches a maximum of 720 for the solar radiation input of 1032W/m2 with 
distillate out put of 160ml/hr. The water temperature rises and reaches a maximum  for the solar 
radiation input of 1032W/m2 with distillate out put of 140ml/hr without heat pipe. For maximum for 
the solar radiation input of 1032W/m2 with distillate out put  with and with out sensible materials are of 
240ml/hr and 140ml/hr.air temperature of 78 degree was obtained with heat pipe as heat transfer 
medium. This clearly shows that the introduction of heat pipe in the still is used to improve the 
performances. 
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1 INTRODUCTION 

Sufficient quality and reliability of drinkable supply are the elemental needs of human life. Ninety-seven 
percent of the water on the earth’s surface is saline in nature only the remaining percentage of freshwater  is 

on the market within the H2O, Salinity in water may be eliminated by the method of desalination. The 

separation of salts from sea water requires an energy called solar power. Sumit M. Kamble et.al.[1]. 

highlights the employment of alternative energy as a best choice as solar alternative energy is offered in 

abundant quantity and also the technical feasibility of extracting solar thermal energy is 

comparatively simple. Ahamed M. et.al.[2] performed experiments to boost efficiency by minimizing 

thermal losses, by reducing operating temperature of whole system and reduces heat loss and increase 

efficiency. Bilal A. Akash et.al.[3] performed experiment in Jordan employing a solar still with various 

cover tilt angles from 15 to 55 degree. An optimum angle for water production was found to be 35. Salt was 

added to review the effect of the salinity of water on solar distillation and it absolutely was observed that the 

salinity of water affects the distillate. M. Boukar et.al.[4] have performed a comparative study on the 

performance of an easy basin solar still and the same one coupled to a flat plate reflector and it absolutely 

was concluded that the coupled system has better than basin solar still. Hitesh N. Panchal et.al.[5] in his 

work used three identical size solar stills having three different thicknesses of glass cover of 4 mm, 8 mm 

and 12 mm and it absolutely was inferred that lower glass thickness gives higher distillate output. Here, 

Dunkle model is employed for comparison of assorted heat transfer coefficients of solar stills. 

A.S.Naftyet.al.[6] used black rubber and black gravel material within one sloped solar still as data-storage 

medium to extend the productivity. In single-pass air warmer, air flows in a method either above the 
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absorber plate or below it from the air inlet to outlet While in double-pass air warmer, air flows in two 

passages, which can be either counter or parallel . SAHs consist mainly of air flow duct and absorber 

plate. to scale back heat losses from both bottom and sidewalls, thermal insulation with low thermal 

conductivity is employed. Many researchers have fabricated their experimental test-rigs to review the effect 

of modifications which can be exhausted the most components of the SAH. Therefore, the most objective 

of this paper is to seek out the scope and to review the various design configurations of SAHs. within 

the present work two heat pipes are accustomed increase the warmth of water and air placed during a single 

still with the compartment. Various storage materials are accustomed increase the warmth input.Heat pipe 

with various fluids are tested. 

2Experimentalsetup 
Single basin single slope, solar still was fabricated with 1.4mm thick steel. the scale of the basin was 0.81x 

0.75 x 0.7m. The geographical region is painted black to soak up maximum radiation. The position and 

bottom positions of the stills were insulated with 4mm thick thermocouple insulation layer (0.015W/m-k 

thermal conductivity) to chop heat losses within the still. The condensing surface of the blade is created of 

plain glass with 4mm thickness is about at 300 inclination to the horizontal axis. A synthetic rubber sealant 

is applied to stay the glass intact with the still to stop the vapour leakage from the still. Collection troughs 

were provided below the lower border of the glass cover, to gather the condensate. Distillate outlets were 

provided to empty the water through hoses and to store in jars. Provisions were made to provide raw water, 

run out the basin water and insert thermocouples.The still was divided in to 2 divisions one side act as solar 

distillation unit and other side act as air heater. A heat pipe could be a device that employs phase 

transition to transfer heat between two interfaces At the new interface of a heat pipe, a volatile liquid in 
reality with a thermally conductive solid surface turns into a vapour by absorbing heat from that surface. 

The vapor then travels along the warmth pipe to the cold interface and condenses into a liquid, releasing 

the heat of transformation .The liquid then returns to the recent interface through either gravity and therefore 

the cycle repeats. thanks to the very high heat transfer coefficients for boiling and condensation, heat pipes 

are highly effective thermal conductors. The effective thermal conductivity varies with heat pipe length, and 

might approach100kW/(m⋅K)forlongheatpipes,incomparisonwithapproximately 0.4 kW/(m⋅K) for 

copper. the warmth pipe is partially crammed with a working fluid and so sealed. The working fluid mass is 

chosen in order that the warmth pipe contains both vapor and liquid over the temperature range.The fig.1 

shows the experimental setup. 
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                         Fig.1  Experimental setup 

 

3 Working 

Solar radiation falls on two heat pipes fitted at both right and left side of the still absorbs heat thus the fluid 

in the heat pipe takes this heat and transferred to the other end where water and air  at room temperature is 

kept in both the basin. Thus water temperature and air temperatures rises  this water is desalinated to get 

distilled water which is collected at the bottom of the tank. The air gets heated and is used for room heating 

or any other drying applications. 
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4 Modifications 

Still with sensible storage materials are added in the basin these materials stores the heat and supply heat 

whenever radiation becomes low. Initially water is used as heat pipe fluid and  nano particles are replaced 

and tested. 

5 Results and discussion 

i.Variation of  temperature with heat pipe 
The fig 2 shows the variation of  water temperature in the still when heat pipe is connected with the still. 

The solar radiation increases the temperature of the fluid in the heat pipe as a result the heat is transferred to 

the still. The water temperature rises and reaches a maximum of 680 for the solar radiation input of 

1042W/m2.The solar radiation is directly proportional to heat pipe fluid ,water temperature.Air temperature 

reaches 720c 
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                          Fig.2 water and air temperature variation 

ii. Variation of temperature with heat pipe fluid output from still 

The fig 3 shows the Variation of temperature with heat pipe when heat pipe fluid is changed .The 

performance shows that the use of nanoparticles as working fluid performs well when compared to water as 

working fluid. from water to nanoparticles 
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                            Fig.3 variation of nanofluid 

iii.Variation of temperature without  heat pipe and output from still 

The fig 4 shows the Variation of temperature without  heat pipe when heat pipe is  not connected with the 

still. The solar radiation is the only source to increase the temperature of the still as a result the output 

distillate also decreases. The water temperature rises and reaches a maximum  for the solar radiation input of 

924W/m2 with distillate out put of 140ml/hr 
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iv.Variation of temperature with heat pipe and sensible materials  with output from still 

The fig 5 shows the Variation of temperature with heat pipe  and sensible storage materials. when heat pipe 

is connected with the still. The solar radiation increases the temperature of the fluid in the heat pipe as a 

result the output distillate also increases. The water temperature rises and  stores this heat as sensible heat 

.some of the common materials such as iron pieces, charcoal powders are used in the still as storage 

materials. For maximum for the solar radiation input of 924W/m2 with distillate out put  with and with out 

sensible materials are of 240ml/hr and 140ml/hr. 
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4 .Conclusion 

Heat pipe connected to solar still for desalination gives the following information’s. Sensible storage 

materials are added to the still to increase heat carrying capacity. Experiments were conducted in various 

modes with and without heat pipe .The water temperature rises and reaches a maximum of 780 for the solar 

radiation input of 1042W/m2 with distillate out put of 160ml/hr and distillate out put of 140ml/hr without 

heat pipe. For maximum for the solar radiation input of 1042W/m2 the distillate out put  with and with out 

sensible materials are of 240ml/hr and 140ml/hr.Use of nano fluid in heat pipe perform better than water as 

working fluid. This clearly shows that the introduction of heat pipe in the still is used to improve the 

performance. 
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