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Abstract:  
These days, there are numerous import and export activities happening. Oil spills in the water have happened frequently as a 

result of expanding business and the extensive use of sea shipping, which is the least expensive technique. The effects of large-

scale oil spill accidents on industry and ecosystems have been felt all around the world. These oil spills resulted in the deaths of 

several birds and marine creatures. A slick, or thick layer of oil, is left behind after an oil spill, allowing sunlight and oxygen to 

reach the water. It affects life beneath the water since there isn't any oxygen or sunlight. Coming into direct touch with some 

oils can be highly harmful for individuals as well because they are dangerous and poisonous. As a response to these oil spills, 

various types of oil skimmers are in use. Examples include drum, belt, pipe, and rope types. All of them are used in the cleanup 

of oil spills. Nemours carried out a comprehensive literature review study on the topic of oil spill recovery in order to 

comprehend how oil skimmers work most effectively. The techniques employed to clean up oil spills are the exclusive focus of 

this study. 

Index Term: - Oil, Functions of Oil Skimmers, Oil Pollution etc. 

I. INTRODUCTION 

The biggest environmental threat is pollution. Oil pollution is the most dangerous of these pollutants for 

humans because it endangers both the ecosystem and the economy. Recent studies on the expanding use of 

oil have been conducted. Each year, the oceans alone experience about 14000 oil leaks, according to the 

Environmental Protection Agency. Most frequently from the petrochemical and process sectors, waste 

water containing oils is disposed of according to tight safety requirements in many countries, requiring 

these firms to install these kinds of oil skimmers to separate the oils from the disposal water. An oil skimmer 

is a device used to remove oil that has risen to the surface of a liquid. They are used for a number of tasks 

depending on the design, such as cleaning up oil spills, treating oily water, removing oil from coolant and 

aqueous part washers, and gathering fats, mixed oils, and greasy oil in waste water treatment plants. A few 

of the physical properties of oil that significantly affect how rapidly it spreads or produces an oil slick 

include viscosity and density. The majority of oils float, lie flat on the water's surface, and make an effort 

to spread and grow horizontally since they have a lower and smaller density than water. The prediction and 

determination of how the oils would react in water relied heavily on this density. . Due to the lighter 

materials and chemicals evaporating more quickly due to the lower density of oils, heavier items that sunk 

in the water column and reacted with water or other compounds in seawater to generate harmful 

sedimentation on seawater bodies were left behind. The pace at which oil spread was measured using an 

index of oil viscosity. The increased viscosity                of the oil that generated the information about the chocolate 

mousse makes it tough to degrade or treat. The  oil spill became a semi-solid at temperatures greater than 

the freeze point, making the clean-up plan challenging and complex. Oil pour point was thought of as a 

function of temperature. 
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1.1 Background  
      Pollution is the greatest threat to the environment. Human beings, Oil pollution is the most hazardous of 

these pollutants because it poses a threat to the ecosystem as well as economics. Recent research has been 

done regarding the rising use of oil. The Environmental Protection Agency reports that there are around 

14000 liters oil spills in the oceans alone each year. Many nations have established strict safety standards 

for the disposal of waste water containing oils, most often from petrochemical and process industries, so 

that these industries are outfitted with these types of oil skimmers to separate the oils from disposal water.  

The tool used to remove oil floating on a liquid surface is known as an oil skimmer. Depending on the 

specific design, they are employed in a variety of applications, including the cleanup of oil spills, the 

treatment of oily water, the removal of oil from coolant and aqueous part washers, and the collection of 

fats, mixed oils, and grease oil in waste water treatment facilities. 

 

1.2 Physical characteristics 

Surface tension, density, pour point, solubility in water, and viscosity are just a few of the physical 

characteristics of oil that have a significant impact on how quickly it spreads or forms an oil slick. Most 

oils have a lower and smaller density than water, which makes them float, lie flat on the water's surface, 

and attempt to spread and expand horizontally. This density was a key component in predicting and 

determining how the oils would behave in water. Due to the lighter materials and chemicals evaporating 

more quickly due to the lower density of oils, heavier items that sunk in the water column and reacted with 

water or other compounds in seawater to generate harmful sedimentation on seawater bodies were left 

behind. The pace at which oil spread was measured using an index of oil viscosity. The increased viscosity 

of the oil that generated the information about the chocolate mousse makes it tough to degrade or treat. The 

oil spill became a semi-solid at temperatures greater than the freeze point, making the cleanup plan 

challenging and complex. Oil pour point was thought of as a function of temperature. 

The solubility of oil in water was between 28 and 31 mg/l and was low in relation to the pollutant and 

bioremediation. It also depends on temperature and the chemical makeup of the hydrocarbon. However, oil 

surface tension was inversely related to temperature, so it spread more quickly in warmer waters. This index 

also affected how quickly oil spread even in the absence of wind or water currents. 

 

   1.3Chemical characteristics 

With 50% to 98% of all oil components being hydrocarbons, oil's complicated chemical characteristics were   

controlled by them. Additionally, oil contained non-hydrocarbon substances like oxygen, nitrogen, 

sculpture, and trace metals. Oils can be classified into saturated and unsaturated hydrocarbons, aromatic 

hydrocarbons, resins and asphaltenes, and refined. 

 

2. OBJECTIVES: 

  To design and analysis of oil skimmer machine. 

 To practical analysis and calculation of collected oil. 

 To study the collection of spilled oil on water surface. 

 

3. LITERATURE SURVEY:  

 

 3.1[Rakesh Pund1 (2018)  

Researchers found that the polyurethane belt had a higher oil skimming limit in their study titled "Review 

on Analysis of Oil Skimmer". They discovered that the skimmer can remove roughly 60–70 liters of oil 

each day. They came to the conclusion that the polyurethane belt works well and efficiently to remove oil. 

They even claimed that the polyurethane belt is more favorable to use in situations when there is less need 

for clamor activity. They conducted a practical in which they experimented with multiple belts (made of 

various materials) and came to the conclusion that the polyurethane belt has a greater potential for oil 

recovery. 
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3.2: Vishal G. Naphade (2018) 
Author investigated how the material of the disc in the disc type oil skimmer might influence the oil 

recovery capacity of the skimmer due to the weight of the material in their study titled "Design of Disc 

Type Oil Separator". They discovered that the mild steel disc adds weight to the skimmer, making it more 

difficult to move about. The oil recovery capacity changes significantly as a result of the hefty disc. They 

employed an acrylic disc, which is lightweight and does not absorb oil, in place of the mild steel disc. They 

discovered that the mild steel disc skimmer was inferior to the acrylic disc skimmer in terms of oil recovery 

capacity. They even came to the conclusion that the acrylic disc performs better than the mild steel disc 

and is simpler to handle and clean up after usage. 

   

     3.3: N Widiaksan1 (2017)  

Author investigated the relationship between oil recovery capacity and the speed of the     skimmer's disc 

in the    study titled "Analysis of effectiveness of oil spill recovery using disc type oil skimmer at laboratory 

scale." At medium, low, and high speeds, they conducted tests to determine the oil recovery capacity 

(amount of oil recovered at a given speed). They even came to the conclusion that more oil would be 

extracted from the wider region. They came to the conclusion that the disc will recover some water along 

with the oil at the greater speed. Therefore, the speed of the disc should be adjusted based on the extent 

and depth of the oil spill. The depth of the oil that has been spilled on the water's surface and the size of 

the spill both affect the discs. 

 

SUMMARY OF LITERATURE 

     Numerous studies have been written on the usage of oil skimmers for recovering oil from water's surface. 

Many of them developed novel design approaches for mechanical oil skimmers. But we believe that a pipe-

type oil skimmer is the most efficient and cost-effective option. This has a significant impact on the 

percentage of oil recovered off the water's surface, something that previous studies were unaware of.  

 

4. METHODOLOGY: 

The general strides to be followed in planning the machine are as pursued. 

i) Selection of gatherings of component for the craving movement. 
 
ii) Calculation of the power and vitality on each machine part. 
 
iii) Selection of material. 
 
iv) Determining the extent of segment drawing and sending for Manufacture. 
 
v) Preparation of part drawing and sending for produce. 
 
vi)  Manufacturing and collecting the machine 

 

5. RESULT AND CONCLUSION: 

Observation Table: 1 

 

 

 

 

 

 

 

                              

 

 

 

               

 

 

 

Area (cm2) Rotation Speed 

(RPM) 
Total Recovery 

Oil (ml) 

    89 

20 157.6 

40 315 

55 433 

 

89 

20 444.2 

40 888.2 

50 1221 
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5.5 CONCLUSION: 

1. There are some important variables and concerns that must be taken into account when developing an 

oil skimmer, as we have learned from all of the study work. 

2. The design components of the skimmer come first. Along with the material used, another important 

factor is the belt's rotational speed.  

3. The recovery of oil from the skimmer may be significantly improved by making even minor design 

changes. 

4. The non-polar oil can only stick to the belt's surface if it is constructed of a polar material. The 

arrangement of the skimmer's component parts, which is another crucial factor, should be done with care, 

as should the belt's spinning speed, to acquire the best oil recovery performance from the skimmer.  
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TIME 

CONSUMED 

AMOUNT OF OIL 

RECOVERED  

DIFFERENCE 

BETWEEN THE 

OIL RECOVERED  

10 Minutes 12ml - 

15 Minutes 35ml 23ml 

20 Minutes 50ml 15ml 

25 Minutes 61ml 11ml 
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