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ABSTRACT 
According to WHO about 780 million people in the world is suffering from absence of a reliable source of drinking 

water. Nowadays most of the freshwater sources are contaminated or polluted by human activities. That creates 

more health issues day by day. Water vapour in the atmospheric air is an alternate fresh water source. This study 

was focussed on extract of water vapours by condensation technique. 

 

In this experiment, condensation of dew drops using different materials like Plain glass(PG),Frosted 

glass(FG),Rexine sheet(RS),GI sheet(GI),Black glossy enamel paint coated GI sheet(BGI) and White glossy 

enamel paint coated GI sheet(WGI) were conducted.  Also, the relation between the dew water volume with 

respect to relative humidity, ambient temperature and material temperature were analysed. Finally the dew water 

quality was analysed in the lab as per IS drinking water standards. 

 

Generally in all the materials, condensation of dew drop occurs below 26°C and above 26°C condensation was 

nil effect. When relative humidity is above 85%, condensation occurs and below 85 % there is nil effect. It can be 

seen that Frosted glass (FG) and White glossy enamel paint coated GI sheet (GIW) gave better result. Water 

quality test of dew water collected was done in the lab, and the test results show that values are within the standard 

desirable limit . So it is potable to use in Kerala climatic condition.       
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INTRODUCTION 
Safe drinking water is essential to humans and other life forms even though it provides no calories or organic 

nutrients. Access to safe drinking water has improved over the last decades in almost every part of the world, 

but approximately one billion people still lack access to safe water and over 2.5 billion lack access to adequate 

sanitation.(MDG report, 2008) There is a clear correlation between access to safe water and gross domestic 

product per capita. However, some observers have estimated that by 2025 more than half of the world 

population will be facing water-based vulnerability( Kulshreshtha,1998) .Approximately 70% of the 

freshwater used by humans goes to agriculture (Baroni et al, 2007).Nowadays water scarcity is the major 

problem of the world. For drinking purpose pure water is needed. But water availability for drinking purpose 

is decreasing and in some portions of the world pure water is not at all available. However, the atmosphere 

contains 14000km3 of water. If this water is extracted from the atmosphere it will be a viable solution for the 

water scarcity. Water is available in the atmosphere, but it is in the form of vapour (Oliver and Hidoref, 2003).  

Water is only substance that can exists as gas, liquid and solid at temperature found at earth surface .while 

changing from one form to another; it acts as an important vehicle for the transfer of energy in the atmosphere. 

The water in the earth is evaporated and it is condensed and recycled to earth by precipitation such as raining , 

fog formation etc .Hence the water molecule  carry the energy. Some amount of water molecules will be 

present in the ambient air. The amount of water vapour the air can hold is said to be the humidity (Khurmi 

and Gupta, 2006).The maximum amount of water vapour present in the air depends on the temperature. Warm 

air can hold more moisture than cold air. The amount of moisture that is present in the air increases with 
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temperature. The atmospheric air contains about 0.35% of water in the form of water vapour . Even then this 

small amount is the reservoir that provides the moisture for clouds and precipitation that occurs over the 

surface. Hence hot and humid places contain greater amount of water vapour (Lekouch et al, 2009)                        .  

 

Dew water is widely used by plants and small animals and, in arid and semi-arid environment, it contributes 

essential moisture to organisms for survival(Sharan et al,2006).Dew comes from atmospheric humidity that is 

transformed into liquid water by (passive) radiative cooling. More recently, systematic investigations of high 

yield radiative materials with hydrophilic properties for drop recovery, and adapting the condensing 

architecture, were carried out with respect to local meteorological parameters such as ambient temperature, 

relative humidity, etc.  

 

MATERIALS AND METHODS 
Study area  

The experimental set up was prepared at Pappanamcode. It is a locality of Thiruvananthapuram, the capital of 

Kerala, India. Co-ordinates are 8°28´13´´N and 76°59´27´´E.It is at 30 m height from MSL. City has a climate 

that borders between a tropical savanna climate and a tropical monsoon climate. As a result, it does not 

experience distinct seasons. The mean maximum temperature 34 °C and the mean minimum temperature is 

21 °C. 

  

B Apparatus 

Passive dew collector   

Passive dew collector set up consist 4- leg stand, bottle chamber and rectangular frame. Different sheet were 

placed in the rectangular frame with total dimension of 1.6 m X 1 m and are inclined at 35° to the horizontal 

level. It was placed at a height of 1m from the ground level. With respect to view factor and draining of water 

droplets is considered, 35° is considered as the best and is used for this experiment. The bottom surface of the 

collector is insulated to prevent the thermal radiation from the ground by thermocol sheet. The experiment is 

conducted on good weather condition. The data of rainy days are avoid  

 

  
Fig 1 passive dew collector 

 

Materials used as surface material for the experiment are listed below  

1) Plain glass(PG) sheet 

2) Frosted glass(FG) sheet 

3) Rexine sheet(RS) 

4) GI sheet(GI) 

5) Black glossy enamel paint coated GI sheet(GIB) 

6) White glossy enamel paint coated GI sheet(GIW) 

 

All the sheets are cut into 0.2 m X 1 m size. Each sheet has 0.2 m2 surface area. These materials are placed 

on passive dew collector frame. Each sheet is connected to a flexible plastic tube and bottle. Bottles were kept 

inside a bottle cabin on a stand. 

 

Weather measuring instrument (Testo 480) 

This instrument is used to measure the material temperature, ambient temperature and relative humidity (RH). 

It has two probes, One is used to measure material temperature; it has a steel tip whichtouches the material. 

Then material temperatures will be recorded on display. Other probe is used to measure ambient temperature 

and relative humidity. It has a small sensor on its tip. The probe was placed in the ambient air and the ambient 

temperature and relative humidity (RH) can be measured. 
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Fig 2.Testo 480 

 

PROCEDURE OF EXPERIMENT 
Methodology for passive condensation 

Readings are taken at early morning. Dew water volume is measured with measuring graduated jar. At the 

same time, ambient temperature, material temperature and relative humidity is measured with Testo 480.The 

dew water collected is then taken for water quality analysis. Water quality test is done in the water quality 

testing lab. Conductivity, Total Dissolved Salts,Turbidity,pH,Total Alkainity,Total 

hardness,Sodium,Chloride,Potassium and Fluoride were tested. 

 

RESULTS AND DISCUSSION 
In this study, experiments were conducted for collecting field data by setting up suitable systems to harvest 

water from atmospheric humidity. To understand the effect of changes in relative humidity and ambient 

temperature on water collection from the atmosphere some analytical experiments were carried out.  

 

Results of passive condensation 

In order to study the scope of condensation in hot and humid climates, passive dew collector was designed as 

per the guidelines mentioned by G.Sharanet.al, 2007. The passive dew collector works on the principle of 

radiative cooling. The surface temperature of the passive condenser will be reduced due to radiative heat loss 

at night. This temperature drop in the surface causes, dew formation on it. In hot and humid climatic regions, 

the ambient temperature and relative humidity will be high.  The experiment was conducted in January, 

February 2016.Comparatively low ambient temperature and high relative humidity results in dew formation. 

In early morning, relative humidity is around normally 85-95% and the ambient temperature reaches to 23-

28°C respectively.  

 

Data collection  

Data collection was started on 12-01-2016.Fourteen set of readings was collected on January and seventeen 

set of readings was collected on February. Collected data are  arraged into tables.1  

 

Table 1 Ambient temperature (Ta), Relative Humidity (RH) and material temperature(Tm)  of different 

materials 
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Data analysis  

Using the collected data, graphs were drawn between dew water volume of different material at same ambient 

temperature (fig 3) and between dew water volumes of different material at same relative humidity (fig4).  

 

 
Fig 3 Dew water volume of different material at same ambient temperature 
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Fig 4 Dew water volume of different material at same relative humidity 

 

From the above graphs we can see  that generally in all the materials condensation of dew drop occurs below 26°C 

and above 26 °C condensation is nil effect. When relative humidity is above 85%, condensation occur and below 

85 % there is nil effect.  It can be seen that Frosted glass (FG) and White glossy enamel paint coated GI sheet 

(GIW) give better result. Plain glass (PG), Rexine sheet (RS) and Black glossy enamel paint coated GI sheet (GIB) 

give moderate result. GI sheet (GI) give least result.   

 

3.1.3 Analysis of each material with their ambient temperature (Ta) and material temperature (Tm)  

 

 
Fig 3.3 comparison of Ta and Tm of material FG 

 

 
Fig 3.4 comparison of Ta and Tm of material PG 

 

 
Fig 3.5 comparison of Ta and Tm of material RS 
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Fig 3.6 comparison of Ta and Tm of material GIB 

 

    
Fig 3.7 comparison of Ta and Tm of material GIW 

 

 
Fig 3.8 comparison of Ta and Tm of material GI 

From the analysis of graph we can infer that, expcept GI sheet all other material has material temperature (Ta) 

below the ambient temperature. Rexine sheet has almost material temperature slightly below ambient temperature. 

So surface cooling of material is influence condensation of dew drops. 

 

Dew water quality analysis  

The minerals present in the dew water is shown in the table 5.4 .The amount of minerals are less when compared 

to water available from the fresh water resources. The dew contain sodium, potassium, calcium, magnesium, 

sulphate and fluoride ions. The presence of these ions in water determines the hardness of the water. In dew water, 

the total hardness is within the limit. Comparatively salt content is very less. The salt content in the dew water 

varies from place to place, since it is mostly mixed with airborne dust. 

 

Table 3.4 Comparison of dew water and distilled water 

 

Constituents/ 

parameters 

Units 

Standard 

permissible as 

per 

IS-10500, 2012 

Dew Water Distilled Water 

Conductivity µs/cm 2888 36.48 1 

Total Dissolved 

Salts 
mg/L 2000 13.4 0 

Turbidity NTU 5 1 0 

pH  6.5 -  8.5 6.5 7 

Total Alkainity mg/L 600 110 0 

Total hardness mg/L 600 92 0 

Sodium mg/L 100 0.38 0 

Chloride mg/L 1000 0.81 0 

Potassium mg/L 10 0.27 0 
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Sulphate mg/L 400 3 0 

Fluoride mg/L 1.50 0.1 0 

 

CONCLUSION  
When dew point temperature is close to ambient temperature, dew condensation can occur without any external 

cooling. Any increase in ambient temperature will increase the dew point temperature, which eventually reduces 

the condensation process. Generally the quantity of water collected was greater at lesser ambient temperatures. 

But there were some variations. These variations were due to the variation in relative humidity. As relative 

humidity decreases, the dew formation decreases. Hence the amount of water collected decreases. The experiment 

was conducted in January and February .But in March the dew formed on the surface decreased, due to increase 

in temperature and decrease in RH. So better climatic condition of conducting experiment in Kerala on winter 

season.  

 

Generally in all the materials, condensation of dew drop occurs below 26°C and above 26°C condensation was 

nil effect. When relative humidity is above 85%, condensation occurs and below 85 % there is nil effect. It can be 

seen that Frosted glass (FG) and White glossy enamel paint coated GI sheet (GIW) gave better result.    

 

Water quality test of dew water collected was done in the lab on conductivity, total dissolved salts, turbidity, pH, 

total Alkalinity, total hardness, sodium, chloride, potassium and fluoride., and the test results show that values are 

within the standard desirable limit. So it is potable to use in Kerala climatic condition 
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