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CHAPTER SIX


Chapter Highlights
This chapter explains in details the application used in project (PLC 2007) and how the programmable logic control makes the industrial processes very easy and effective.                                    
       The application is controlling "the cylinders mill in Aswan" using PLC control, and use "Omron C28H" to make fully control to the mill or one of the three stages of the industrial process.                                                                                         
The control process includes:
- simulate the details of process.
- identify the main features used in process.

- making ladder program of PLC control.

- programming the unit" Omron C28H". 

- modeling the control process.

6-1 Introduction to milling process.

      Aswan cylinders mill is a great mill which used to mill the  wheat and corn to be flour so the performing this operation there are three stages                                                                               
1- Collecting and preparing the grains.

2- Milling process.
3- Packing the flour process.

There is a Simi –automatic control to the first two stages (collecting and preparing grains &milling process) but the third stage is still manually                                                                      
      Collecting and preparing grains are a process where the grains like wheat and corn are not ready for milling process because they contains impurities' and dust, so these impurities must be eliminated before milling process through some divided operation, these operation called" collecting and    preparing process " which will be explained in details in the following, where it will be our application.                                                     
       After collecting and preparing the grains they will be ready for milling process, where the grains will be passed to the rollers to be milled into three stages:                                                         
1- Breaking operation.

2- Smoothing operation.

3- Separation process.

At the end of operation the flour is ready to be packed in its cases.
The product will be passed through its pipes, which have a compressor at its end to push he product out side to be packed manually in the cases, also closing the case is manually.                
Finally the industrial is an accomplished.                              
6-2- collecting and preparing process:
Collecting and preparing grains process will be explained in details, because it will be our controlled application in this project.
6-2-1 component of operation:
6-2-1-1 Granaries:
     The granary is made from steel or sheet iron; the granaries have different volumes. Granaries used to  the wheat grains and store it                                                                                           
6-2-1-2 motors:
      The motors used are induction motors in all operation with different speed and hour's power, where these motors used in pumps, elevators and moving the augers, the induction motors used in the operation is about 11motors.                                        
6-2-1-3 Augers:
     The augers is a spiral and it is made from steel (strengthening steel) it used to pass the grains of wheat from a place to other 

The auger work using an induction motors which has a gear box to reduce its speed of rotation

6-2-1-4 Air Compressors:
     These compressors work with induction motors, this motors used to rotate the compressor fan.
     The function of this compressor is to push the air into the machines to removes the dust from it. 

6-2-1-5 Elevators (Elevators work as Barmaids):
      Elevators used to move the wheat grains from a lower level to a higher level, such as rise the grains from the bottom to the entrance of the granary.                                                                 
    The number of the elevator used in the operation is about four elevators.

6-2-1-6 Stone Separators:
    Its name is clearly show its function which is to separate stones from the grains, only one stone separator used in the process.
6-2-1-7 Brushes:

    The brushes are made from strengthening plastic and it is used to remove the dust from the graining of the wheat.                         
These brushes move in circular motion (rotating motion) used a motor.                                                                                             
There is only one brush in the operation

6-2-1-8 Washers:

The grains are bushed into the washers through a channel connected directly with it , where the grains will be cleaned in to a water trough the grains still in that trough until they cleaned and reach the desired humidity percentage , then the water remove from the trough to replace anther fresh water .                  
6-2-1-9-Ventilation and Humidity Granaries:
      After washing the grains, they stores in ventilation and humidity granaries to dry the grain and keep the humidity range.

6-2-2- HOW IS THE OPERATION DONE?

      The grains transmit from the main granaries (4 huge granaries) to the metallic granary which is the starting point of operation (collecting and preparing stage).

    The metallic granary is always full with grains, at the bottom of this granary there is an orifice which open and closed manually to control the inlet of grains.                                              
    The grains which come from the metallic granary fall into an auger working by an induction motor its speed is 1400 rpm ,380/660v, (Υ,Δ) ,3Ø(see fig.) which connected to gear box to reduce its speed to 105 rpm to meet the speed of the auger.          
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Fig.6-1: the motor used in the metallic granary.

       The auger transmits the grains (see fig.) to an elevator to raise the grains to the second floor to put them into a vibrator which is used to remove small impurities from the grains, and then the vaibrator pass the grains to another elevator to raise them to the 7th floor to drop the grains into a collecting granaries to store them, now  the stage of reception process finished.                       
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Fig.6-2: the auger used to grains transmission.
    The stage of washing and cleaning the grains begin from the storing granaries by passing the grains to the elevator through  an auger to rise them up to the highest level to wash them, but this process contains 3 divided operation before the grains  reach to the washers stage, these divided operations are:                        
1- Rising the grains to the 5th floor, where the grains are dropped to a vibrator to remove some impurities from the   wheat.                                                                                       
2-Transmitting the grains to a stone separator to eliminate stones from the wheat.                                                              
3- Passing the grains through the rotating brushes to remove the dust.                                                                                  
     After eliminating the dust in the brushes stage the grains go to an elevator to rise them to the highest level, where the washing stage, then the grains will be flood in the water for a short period where the wheat is washed and cleaned, then the water is removed from the trough and the grains move through an auger to enter the granaries of ventilation and humidity.                                                                                   
     The grains are stored in this granaries to be ready for the second operation which is the milling process.                          
      
6-3- The PLC control system:                                                        

    The PLC control is divided into the following:                          - starting the system 

- sequencing the processes

-protect the operation against faults

-stop or reset the system

6-3-1- Starting the system:
               The system start by loading it from the signal coming from the push bottom (start)  

6-3-2- sequencing the processes:
      The metallic granary will be opened after running the motor which driving the auger to the elevator which operates at the same time the motor operates. The elevator fills the collecting granary which will opened to rise the wheat using the running elevator which put the wheat into a combined process (vibrator, stone separator and brushes). Finally the wheat enters the washing process which consists of two washers every washer connected to a granary to dry the wheat, every washer work for 20 sec during closing its granary. At this time the other washer is stopped and its granary is opened.                                             
6-3-3- protect the system:
1- The motor under the metallic granary is protected by a sensor (tachometer) which gives a signal when a motor is stopped to stop it, close the metallic granary and stop the 1st elevator.               
2- The collecting granary is protected by a level sensor, which indicates that the granary is full to stop the elevator and the motor and close the metallic granary.                                             
3- The 2nd elevator is protected by a tachometer which indicate that it stopped to close the collecting granary, stop the combined processes (vibrator, stone separator and bushes)  stop the 3rd elevator and after 7sec  the washing process will be stopped,finally after 25 sec the process befor the collecting granary will be stopped as a back-up for a level sensor in it          
4- the two drying granaries are protected by a level sensor which indicate that the granary is full to open it and close the other one.                                                                                                 
6-3-4- Stop or reset the system:

There is a push button to stop the system  for maintenance or any other goal.if there is more than 2 stages stopped, all of the system will be stooped or reset.

Fig. 6-4: a simulation of the controlled process.
6-4- the ladder diagram of the PLC control:

          























































LD 2                    START
LD 10                  STOP
Fig.6-3: the simulation of the actual process.
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