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Abstract— The extremely high rate of evaporation from 

water surfaces is reducing the optimal utilization of water in 

reservoirs. The paper presented aims at the use of Shade 

Balls, Chemical Films and Duckweed as Evaporation 

Retardants on open water surface so as to decrease the 

evaporation rate. The use of these Evapo- Suppressants in 

Colarado Sunken Pan of 920mm x 920 mm x 450 mm filled 

with water depicts the evaporation rate reduction under 

various circumstances. The practice of these three different 

methods were found to be effective in their own way 

considering various suitable conditions. 
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I. INTRODUCTION 

Water is an important source for the existence of life form 

and hence it must be conserved at all aspects. Due to 

topographical, hydrological and other constraints several 

quantities of water is lost day by day. 

Evaporation is the process in which a liquid 

changes to gaseous state at the free surface, below the 

boiling point through transfer of heat energy .The addition 

of heat provides the water molecules the sufficient kinetic 

energy to form water vapour. 

As the process of evaporation is invisible, these 

losses in water are often not recognized .The demands of 

water in future can be compensated if the evaporation rate is 

controlled to a certain extent and hence can be used 

productively. 

A. Objective 

The main objective of the study is to study the various 

methods to control evaporation in detail. To conduct the 

experimental investigation on various method to control 

evaporation by developing models. To compare the results 

obtained from the normal evaporation with the experimental 

values. To suggest the best method to control evaporation 

based on experimental results 

B. Scope 

The scope of this project is to impart better solutions to 

reduce evaporation loss and it will be beneficial for the 

designing of reservoirs. By suggesting effective methods to 

control evaporation losses for greatest utility of water and to 

meet the increasing water demand .Stress the importance of 

loss of water due to evaporation to the society and its people 

C. Methodology 

 

II. METHODS TO MEASURE EVAPORATION 

The rate of evaporation for a water storage could be 

measured using 

1) Evaporimeters 

2) Empirical evaporation equations 

a) Meyer’s Formula 

b) Rohwer’s Formula 

c) Analytical methods 

a) Water-Budget Method 

b) Energy-Balance Method 

c) Mass-Transfer Method 

For our present study, the Evaporimeter – Colorado Sunken 

Pan are adopted to measure the rate of evaporation. Four 

rectangular pan model with a dimension of 920 mm (L)x 

920mm (B) x 460 mm (H) was made using galvanized iron 

sheet. The evaporimeter has a pan coefficient of 0.78. 

 
Fig. 1: Installation of Colorado Sunken Pan at Zoho 

Corporation pvt. Ltd parking ground 



An Experimental Investigation on Measures to Control Evaporation 

 (IJSRD/Vol. 6/Issue 02/2018/186) 

 

 All rights reserved by www.ijsrd.com 647 

III. FABRICATION & INSTALLATION OF COLORADO SUNKEN 

PAN 

Four evaporation were installed in Zoho Corporation Pvt. 

Ltd.parking at 12°49'50.3"N 80°02'54.0"E latitude. The pans 

were buried into the ground within 100mm of the top. the 

pans are filled with water upto to height 0f 300mm and the 

evaporation rates in various pans are taken twice a day 

.readings are at IST 8:00 for finding night evaporation and at 

IST 15:30 for finding day evaporation rates.the reading are 

taken by means of measured the reduction in height of water 

in the evaporation pan, for every 1 mm decrease in height of 

water indicates approximately 1 litre of water that 

evaporates. The water level is then refilled upto 300mm 

using measuring can. 

 
Fig. 2: Evaporation pan with different evaporation 

retardants. 

The evaporation retardants in various evaporation pans are 

as follows 

PAN NO METHOD MATERIAL 

1 Normal Evaporation - 

2 Biological Method Duckweed 

3 Physical Method LDPE/Shade Balls 

4 Chemical Method Cetyl & Stearyl Alcohol 

Table 1: Evaporation retardants in Colorado Sunken pan 

The evaporation reduction rate was recorded from the month 

February 15 2018 to March 20 2018.The Colorado Sunken 

Pan 1 was exposed to atmosphere and the normal 

evaporation rate was measured. 

A. Biological Method 

The biological method was exhibited in Colorado Sunken 

Pan 2 by using Duck Weed. 

Duck Weeds also known as Wolffia globosa are 

aquatic plants with high protein content and they can be a 

feed for aquatic plants .They are good Bio-remediators. 

The evaporation reduction rate using Duck Weed 

was compared with the normal evaporation rate and the 

graph is plotted. 

 
Chart 1: Normal Evaporation vs Duck Weed in Night 

 
Chart 2: Normal Evaporation vs Duck Weed in Day 

B. Physical Method 

The physical method was exhibited in Colorado Sunken Pan 

3 by floating low density polyethylene balls. 

The LDPE Balls/Shade Balls of varying colours 

having a diameter of 10cm were used. LDPE Balls are inert 

in nature and are used in making of toys, bottles etc. 

The evaporation reduction rate after floating the 

balls was compared with the normal evaporation rate and the 

graph is plotted. 

 
Chart 3: Normal Evaporation vs Shade Balls in Night 

 
Chart 4: Normal Evaporation vs Shade Balls in Day 
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C. Chemical Method 

The chemical method was exhibited in Colorado Sunken 

Pan 4 by the spreading of chemical Cetyl and Stearyl 

Alcohol. 

Cetyl and Stearyl Alcohol having chemical name 

octadecanol and hexadecanol are capable of forming 

monomolecular layers over the water surface .They are 

available in form of flakes and hence have to be powdered. 

They are easily available in the market. 

As the monomolecular layer formed disintegrated 

every three days, it had to be resprayed again. The 

evaporation reduction rate after the application of chemicals 

was compared with the normal evaporation rate and the 

graph is plotted. 

 
Chart 5: Normal Evaporation vs Cetyl and Stearyl Alcohol 

in Night 

 
Chart 6: Normal Evaporation vs Cetyl and Stearyl Alcohol 

in Day 

 
Chart 7: Line graph representing the Experiment Results of 

the daily Night Evaporation Rate from 15 February 2018 to 

20 March 2018 

 
Chart 8:Line graph representing the experiment results of 

the daily Day Evaporation Rate from 15 February 2018  to 

20 March 2018 

IV. RESULTS AND DISCUSSIONS 

 It was obvious that the rate of evaporation was high 

during the month of March as the maximum 

temperature  maintained was 36°C.The month of March 

witnessed the high temperature and the evaporation rate 

was high during this month. 

 The evaporation rate in the Colorado Sunken Pan –

Cetyl & Stearyl Alcohol altered during the days when 

the wind was high .There was an increase in the 

evaporation rate during these days as it can be inferred 

from the table on 9/03/18 and 12/03/18. 

 There is a direct correlation between the wind and the 

evaporation rates. 

 The study also indicated that the chemical film was not 

efficient during rainy season as on 18/03/2018. 

 It is clear from the table that the evaporation was 

reduced to a greater extent at the initial stage of 

spreading of chemical whereas at the fourth or the fifth 

day reduction of evaporation is minimum. 

 Higher wind velocity also had an impact over the 

evaporation reduction in Shade balls as when the wind 

velocity was higher the evaporation reduced rate 

subsided. 

 The quality of water remains unchanged in shade ball 

when compared to other methods. 

 The quality of water gets degraded in Biological 

method –Duck Weed. 

 Duck Weeds makes the water less usable for secondary 

applications such as recreational activities such as 

fishing, navigation, electricity production, swimming 

etc. 

 From the graphs  plotted for Normal evaporation vs 

Duck Weed ,it is inferred that the water level in pan 

reduced to greater depth  more than the normal 

evaporation which may be due to intake of water by the 

duck weed. 

 The different evaporation reduction rates are as follows 

V. CONCLUSION 

Evaporation rate should be controlled to save water to meet 

the water demands in future. Ignorance about the water loses 

due to evaporation can cause loss of million cubic feet of 

water in reservoirs. From the experimental investigations 
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conducted, the following conclusions and recommendations 

were sorted out as  

1) The evaporation rate can be effectively controlled by 

Physical Method- Shade Balls by contributing an 

average evaporation rate reduction of 56.90% during 

night and 67.55 % during day. This method can be 

effectively used in small reservoirs. 

2) Physical methods can exist a longer period when 

compared with Chemical Method. 

3) Chemical Method using Cetyl and Stearyl Alcohol 

contributes an average evaporation rate reduction of 

43.92 % during night and 57.63 % during day. 

4) Chemical Method is less effective when the wind 

velocity of the particular region is higher. 

5) The capital cost of chemicals is low but it requires 

higher operation and maintenance. 

6) Biological Method using Duck Weed can retard 

evaporation to a smaller extent however water is also 

lost through the intake by the weeds. 
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