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Abstract: Machine coolant and cutting oils become unusable when they become polluted 

with bacteria, tramp oil, metal fines, or wastes. They can break down from use but, water 

based is most commonly Brocken down by bacteria growing in the system due to trap oil. 

All the unwanted oils which flow with coolant and get collected in coolant tanks are 

called as tramp oil. A skimmer is a device that collects and removes tramp oil from the 

surface of the water or coolant.This project helps to control and monitor the oil skimmer 

with IAS (Intelligent Automatic System) based on PH level. For this we are using 

Arduino, PH Sensor, Temperature sensor, Ethernet shield controller, LCD is used to 

display PH and temperature level. PH status is updated to the server or local host using 

Personal Computer. 

Keywords: Intelligent Automatic System; Ethernet Shield; PH Sensor; IOT; 

Android. 

 

1. Introduction 

 

Generally most of the oil skimmer are manually operated one. These traditional 

techniques are being is replaced with semi-automated and automated techniques 

suggested an automated concept of oil skimmer is implemented successful coolant 

framework must reuse each drop of coolant by isolating the tramp oil and fines before it is 

pumped once again into the cutting zone. High quality coolant often stays in good 

condition for years. Intelligent automatic system based on Arduino Uno microcontroller. 

The objective of installation of oil skimmer in a particular industry is to decrease the 

quantity of oil and grease in waste water and to reduce the cost of waste water treatment 

plant & operation by automatically. That leads to flexibility in monitoring the oil skimmer 

at anywhere provided with internet. The server side data can be retrieve via the internet to 

access it for easy to handle the devices and now a day’s internet is also necessity for all 

human beings then only it will become a booming to continuous monitoring and 

controlling of oil skimmer system [1].IOT was initially invented by Kevin Ashton in early 

2000‟s. It was developed by linking RFID information to Internet, which was used for 

business purpose. This was supported by Proctor and Gamble Company for their business. 

IOT describes about connecting the physical devices with the sensors to the Internet, via 

wired or wireless networks. 

 

2. Proposed System 

 
In this, we present the actual working of oil skimmer and after that how we control and 

monitor of that oil skimmer. The overall block diagram of the proposed system is 

explained. The remarkable drifting get skims the tramp oil and coolant blend from the 
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highest point of the CNC machine sump. As the fluid moves gradually through the plates, 

oil beads as little as 20 microns are isolated from the coolant and ascends to the highest 

point of the Tramp oil removing system or skimmer unit. 

 

Figure 1. Working of Proposed System 

When the oil layer builds up sufficiently in the skimmer unit, it filers the coolant from 

tramp oil, and is trapped away from the clean coolant. The oil can then be removed 

periodically through the waste oil drain. Coolant which is cleaned of 99% of 

contaminated oils is returned directly to the machine sump. Some operations or 

applications may be more sensitive to tramp. Always strive to minimize the impact of 

tramp oil on the coolant and make sure there are systems in place to remove the tramp oil 

before it can do damage. 
 

3. System Development 

 
The system is developed for smart oil skimmer or IoT based oil skimmer is on two ways: 

1) System Hardware 2) System Software. 

 

3.1. System Hardware: 

 
Figure 2. IAS (Intelligent Automatic System) module 

 

Figure 2.shows the block diagram of IAS module which control and monitor the oil 

skimmer unit with IoT. In This hardware diagram each and every block of the system is 

explained in detail.  
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3.1.1 Sensors:It consists of two sensors one is temperature and second is pH sensor and 

both are connected to Arduino controller. The controller are reading the sensor values and 

processing them to transmission of data over internet. Arduino is used as a core controller. 

The sensor data can be seeing on the internet Wi-Fi system. 

 

 
 

Figure 3. Temperature sensor unit (LM35) 

 
Temperature range is exceeded the certain range motor willstarted and that range is up to 

30°C.LM35 series are commonly used integrated-circuit temperature sensors, whose 

output voltage is linearly proportional to the Celsius (temperature).it can gives 

temperature more accurately  as compare to other thermistors. LM35 has abenefit over 

linear temperature sensors calibrated in degree Kelvin, its output to obtain suitable 

Centigrade scaling. It is rated to operate over a -55° to +150°C temperature range. 

 

 
 

Figure 4. pH sensor 

 

The pH of a solution is the measure of the acidity or alkalinity of that solution. The pH 

scale is a logarithmic scale whose range is from 0-14 with a neutral point being 7. Values 

above 7 indicate a basic or alkaline solution and values below 7 would indicate an acidic 

solution. It operates on 5V power supply and it is easy to interface with Arduino.The 

normal range of pH is 6 to 8.5. 

 

3.1.2 Driver Circuit:A Driver circuit is a circuit of electrical or electronic component 

used to control another circuit or component. Here we use liquid crystal display (LCD)as 

a driver circuit to display the PH and temperature values. These Driver circuits come 

under the hardware component diagram. 

 

 

3.1.3  Arduino Controller:Arduino is an open-source platform which based on easy-to-

use software and hardware for beginners. It also designs and manufactures 

microcontroller based kits for making digital devices and communicating objects that can 

sense and control objects with many devices. 
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Figure 5. Arduino Uno 
 

Arduino is one type of microcontroller board and it is based on the ATmega328P. 

Arduino Uno board has following components on his board such as  14 digital input or 

output pins,from that 6 can be used as PWM outputs, 6 analog inputs, a 16 MHz quartz 

crystal, a USB connection, a power jack, an ICSP header and a reset button. It contains all 

that things which necessary to support the microcontroller. The Uno board is the first in a 

series of USB Arduino boards and reference model for the Arduino platform. 

 
3.1.4 Wi-Fi module:The ESP8266 is maybe the most versatile serial module to connect 

"things" at the Internet, that’s why it is so general in the world of IoT. 

 

 
Figure 6. Wi-Fi module 

 

The ESP8266 is low cost Wi-Fi Module is an independent SOC with integrated TCP/IP 

protocol stack that can offer any microcontroller access to your Wi-Fi network. Each 

ESP8266 module comes pre-programmed with an AT command set firmware. The 

ESP8266 module is an extremely cost effective board with a vast, and ever rising, 

community. 

 

3.2 System Software: 

Framework programming for information reading and controlling the many devices is 

composed in Assembly language of the code and to store the information in server of My 

SQL and specifically send it to the IoT channel by composing code utilizing C or java 

language. 

In the execution of the software program, Channel 1 is consigning for inputs from PH 

Sensor. The input at channel 1 is compared with customary (preset) PH value. the channel 

is successively scanned channel 1 data of corresponding channel is read, if it is high, it 

sends the high signal to the relay which switch ON oil skimmer at 230 V power supply 

.When oil skimmer becomes ON it removes oil from surface of coolant. If input from 

channel 1 is equal to set value then oil skimmer system become off. Then for additional 

easy access data is also displayed on LCD  
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4. Experimental Analysis 
 

The following are the results expected from this work: 

With the help of the incoming data from the temperature sensor and PH sensor Arduino 

would be able to monitor and control the oil skimmer system. Likewise it will display 

temperature and PH value of coolant on the LCD display to check and control the process. 

Also the status of motor /pump will display on LCD. According to PH of coolant is 

acidity or alkaline state, the oil skimmer machine will be ON or OFF. With the help of 

4*4 membrane keypad we also control the system manually. In addition to this the sensor 

data would be projected on the PC with the help of a Wi-Fi module. 

 

5. Conclusion 

 
The usage of oil skimmers in oil based industrial applications is regularly required to 

remove oils, grease and fats prior to additional treatment for environmental release 

compliance. Controlling and monitoring can be provided without the human interference 

by automating the device using IOT. The system has good flexibility. This system can be 

used to monitor other liquid solutions or chemicals, only by replacing the corresponding 

sensors and changing the relevant software program. 
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