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Abstract---In this paper PLC and SCADA based Fin-Fan 

control system is presented. This system where use in the 

heat exchanging through hot water done in petrochemical 

plant. Fin-Fan control system is originally situated in INDIA 

in which hot water is cooled by the use of ID Fan. In many 

industries there are hot water is through in out of industries 

but in this process we have use hot water and hot water is 

converted into cool water. We have these project is not only 

used for petroleum refining but other industries like oil/gas 

production, power generation, petrochemical etc. 

Keywords: Heat exchanger, ID Fan, cooling system, Hot 
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I. INTRODUCTION  

We have been using PLC based techniques to form an 

arrangement for this system where use in the heat 

exchanging through hot water done in petrochemical plant. 

We are using PLC and use SCADA for remote monitoring 

purpose. There are two modes in this system. 

 
Fig. 1: Fin-Fan control system 

 TEST MODE A.

In TEST mode all the physical inputs are isolated. As the 

name suggests this mode is used for testing purpose. We are 

giving values from the PC and check the system whether it 

work correctly or not. When system is first put in work it 

will always check in Test mode. After Test mode 

completion system will change over to RUN Mode. 

 RUN MODE  B.

In RUN mode all the physical inputs and outputs are 

executed by program written in PLC. According to process 

value given by the field devices connected to input side and 

Set point value PLC give control signal to outputs and 

Devices connected to output side are ‘ON’ by getting the 

Signal. Simplest figure of Fin-Fan control system is shown 

below. 

II. PROCESS  

In the petroleum refining, we have raise the temperature of 

the petroleum to separate the petrol, diesel etc. and after 

separation of hot oil (petrol, diesel etc.) come in coolant 

system, where temperature of hot oil Reducing by the water. 

In coolant system, pipes are there. Which are filled with 

water. Water absorbs the heat of the oil, so water becomes 

hot in pipe. At, desired temperature the hot water goes into 

the hot water tank. These pipes are connected with the hot 

water tank and cool water storage tank.  

After getting our desired temperature of water, all 

fans are off. And outlet valve will open and cool water 

reservoir. This cool water is going in the oil coolant pipes 

and absorbs heat of oil, water becomes hot and this hot 

water going in the hot water tank.  

After complete one cycle cool water going to hot 

water tank and repeat whole cycle. Then cool oil is going to 

storage tank. And the storage tank is provide all other plant, 

tanker etc… the total process is shown in below figure.  

Hot water tank is connected with the water coolant 

system (fin fan system). In water coolant system, hot water 

cools by the fan and this hot water is kept in the cooling 

pipes. In fin fan system two methods are used. In this 

system, there are two valves are there, inlet and outlet valve. 

(Here as a valve we can use solenoid valve.) Inlet valve is 

connecting hot water tank and coolant system. Valve is 

connecting coolant system and cool water reservoir. At first 

inlet valve will open and hot water fills in the pipes and after 

that fans are on. Temperature sensor (RTD) senses the water 

temperature. According to temperature our fans are on and 

off. 

After getting our desired temperature of water, all 

fans are off. And outlet valve will open and cool water 

reservoir. This cool water is going in the oil coolant pipes 

and absorbs heat of oil, water becomes hot and this hot 

water going in the hot water tank. 

After complete one cycle cool water going to hot 

water tank and repeat whole cycle.  Then cool oil is going to 

storage tank. And the storage tank is provide all other plant, 

tanker etc… the total process is shown in below figure. 
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Fig. 2: Process detailed diagram 
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III. PROCESS CHART 

 

And process will repeat. 

 

 

This cool water is going in the oil coolant pipes and absorbs heat of oil, water becomes hot and this hot water going 
in the hot water tank. 

After getting our desired temperature of water, all fans are off. And outlet valve will open and cool water reservoir. 

At first inlet valve will open and hot water fills in the pipes and after that fans are on. Temperature sensor (RTD) 
senses the water temperature. According to temperature our fans are on and off. 

In this system, there are two valves are there, inlet and outlet valve. (Here as a valve we can use solenoid valve.) 
Inlet valve is connecting hot water tank and coolant system. Valve is connecting coolant system and cool water 

reservoir. 

Hot water tank is connected with the water coolant system (fin fan system). In water coolant system, hot water cools 
by the fan and this hot water is kept in the cooling pipes. In fin fan system two methods are used. 

Water absorbs the heat of the oil, so water becomes hot in pipe. At, desired temperature the hot water goes into the 
hot water tank. These pipes are connected with the hot water tank and cool water storage tank. 

After separation, hot oil (petrol, diesel etc.)Come in coolant system, where temperature of hot oil Reducing by the 
water. In coolant system, pipes are there. Which are filled with water. 

We raise the temperature of the petroleum to separate the petrol, diesel…etc. 
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IV. COMPONENT OF PROJECT  

 PLC  A.

A PLC is a solid state / computerized industrial computer 

that performs discrete or sequential logic in a factory 

environment. It was originally developed to replace 

mechanical relay, timers, and counters. PLCs are 

successfully to execute complicated control operations in a 

plant. Its purpose is to monitor crucial process parameters 

and adjust process operations accordingly. 

 SCADA  B.

SCADA systems have made substantial progress over the 

recent years in terms of functionality, scalability, 

performance and openness such that they are an alternative 

to in house development even for very demanding and 

complex control systems as those of physics experiments. 

 SOLENOID VALVE  C.

A solenoid valve is an electromechanically operated valve. 

The valve is controlled by an electric through a solenoid: in 

the case of a two-port valve the flow is switched on or off; 

in the case of a three-port valve, the outflow is switched 

between the two outlet ports. Multiple solenoid valves can 

be placed together on a manifold.  

Solenoid valves are the most frequently used 

control elements in fluidics. Their tasks are to shut off, 

release, dose, distribute or mix fluids. They are found in 

many application areas. Solenoids offer fast and safe 

switching, high reliability, long service life, good Medium 

compatibility of the materials used, low control power and 

compact design. 

 RTD  D.

Resistance temperature detectors are measure temperature. 

RTD’s were developed in Europe about a century ago but 

have only become popular in the United States in the last 

25years. RTD’s are very similar in appearance to 

thermocouples but they function completely different.  

As you may remember, thermocouples produce a 

very small voltage when heated. An RTD does not produce 

any voltage and so it relies on an instrument for power. RTD 

are electrical resistors that change resistance as temperature 

changes. 

 COOLING FAN  E.

An air-fin exchanger is, in principle, exactly the same as the 

radiator of a car engine. The fluid to be cooled passes 

through the tubes while air is blown (forced draught), or 

pulled (induced draught), over the tubes by a fan or fans 

causing cooling of the fluid. The tubes may be plain or 

finned depending upon process requirements. Cooling 

control can be either by variable pitch fan blades or by 

variable speed or on/off motor, all of which vary the amount 

of air flow across the tubes.  

In the operation of a heat exchanger, the type of 

fluid flow through the equipment plays a big part in the heat 

transfer rate. For better heat transfer, a turbulent flow is 

preferred which will prevent a 'skin effect' - a layer of 

cooler, slower moving fluid on the inside surface of the 

tubes. With laminar flow, such a layer will decrease the heat 

transfer.  

Another factor in the heat transfer rate, is the 

number of 'Passes' made by the fluids both in the shell side 

and the tube side. In the shell side, as explained earlier, the 

'Transverse Baffles' will cause the shell fluid to pass across 

the tubes a number of times. In some exchangers, shell-side 

passes can be increased by 'Longitudinal' baffles. The 

baffles increase the time taken by the fluid to pass through 

the shell and, at the same time, will cause turbulent flow. 

V. APPLICATION  

 Petroleum Refining  A.

 Process Coolers / Condensers  

 Cooling Tower Fans  

 Cooling Water Coolers  

 Air Cooler Fans 

 

 Oil/Gas Production  B.

 Gas Coolers  

 Gas Compressor Inter After Coolers 

 

 Power Generation  C.

 Cooling Tower Fans  

 Steam Condensers  

 Seal / Lube Oil Cooler  

 Closed-Loop Cooling Water Coolers  

 Geothermal Plant Condensers  

 Air Cooler Fans 

 

 Petrochemical  D.

 Process Coolers  

 Cooling Tower Fans  

 Steam Condensers  

 Air Cooler Fans 

 

 Gas Processing  E.

 LNG Plants  

 Process Coolers  

 Amine Re-boilers  

 Air Cooler Fans  

 Cooling Tower Fans 

 

 Oil/Gas Transport  F.

 Compressor Inter / After Cooler  

 Jacket Water Coolers  

 Air Cooler Fans 

VI. ADVANTAGES  

 Reuse the water in this project.  

 It is use the large industries.  

 Water is easy cool in this system.  

 Easy to install in industries.  

 Use this system avoid the accident in power plant.  
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VII. RESULTS  

 The fin fan system will be available 24hours for 365 

days, because the machine is not going to take any sick 

or vacation leave. It’s  provide safe operation, because 

automation is made considering human safety.  

 The system will be less prone to mistake, since it is a 

machine.  

 The monitoring and the control of the whole process 

plant will be possible due to use of SCADA interface.  

 The water is easily cooled by using the fin-fan system. 

The water temperature of the water is also reduce below 

the surrounding temperature, hence the cooled water is 

reused.  

 The hardware has been made for successfully running of 

the system, as per the purpose of the project. And 

interface the PLC and SCADA to the computer.  

 This system will help to reduce cost of maintenance and 

easy to operate.  

VIII. CONCLUSION  

By using this project we can control the high temperature in 

any heat exchanging process in industries. If temperature is 

high then it control by Fin-Fan and the temperature is low to 

the range then fan is automatically off. In this project we 

have maintain the high temperature in industries. In this 

project we have maintain the water level in the storage tank. 
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