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Abstract 

In water industry, the water is stored in OHT (Over Head Tank). 

This is located so far from the WTP (Water Treatment Plant) .This also 

not so convenience to the user to look after the tank, in order to control 

the level of the water in the tank. 

To start managing the water flow, there is a need to understand 

the entire system that consists of two tanks; the first one receives the 

water from a pump feeding the second tank by a valve making the both 

tanks in interacting mode.  

To design a control system that controls the level in both tanks, we have 

to start by modeling, analyzing our model then think about the control 

type to such system. 

The analysis and modeling of such system has been made with the aid of 

Matlab and Simulink to analyze the level of water in the two tanks, the 

required specification has been achieved and the results is quite suitable 

to start the design part as a future suggested work. 

 The aim of this project is to control and manage water flow in a 

building. This building could be a Hospital or Hotel or normal building 

with many floors and apartments as areal practical application..To start 

managing the water flow, there is  a need to understand the entire 

system that consists of two tanks, the first one receives the water  from a 

pump feeding the second tank by a valve making the both tanks in 

interacting mode.  
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To design a control system that controls the level in both tanks , we have 

to start by modeling , analyzing our model then think about the control 

type to such system. 
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Introduction 

 

1.1 A control system: 

 

Consisting of interconnected components is designed to achieve a desired purpose. 

To understand the purpose of a control system, it is useful to examine examples of 

control systems through the course of history. These early systems incorporated 

many of the same ideas of feedback that are in use today. 

 

1.2 Modern control: 

 

Engineering practice includes the use of control design strategies for improving 

manufacturing processes, the efficiency of energy use, advanced automobile control, 

including rapid transit, among others.  

We also discuss the notion of a design gap. The gap exists between the complex 

physical system under investigation and the model used in the control system 

synthesis.  

The iterative nature of design allows us to handle the design gap effectively while 

accomplishing necessary tradeoffs in complexity, performance, and cost in order to 

meet the design specifications. 

  

I.3 Definitions 

1.3.1 System: 

A system is an interconnection of elements and devices for a desired purpose. 

1.3.2 Control System: 

An interconnection of components forming a system configuration that will provide 

a desired response, The basis for analysis of a system is the foundation provided by 

linear system theory, which assumes a cause effect relationship for the components 

of a system. Therefore a component or process to be controlled can be represented 

by a block. 
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1.3.3 Process: 

The process is the device, plant, or system under control.  The input and output 

relationship represents the cause-and-effect relationship of the process, which in 

turn represents a processing of the input signal to provide an output signal variable, 

often with a power amplification. An open-loop control system utilizes a controller 

or control actuator to obtain the desired response 

 

Input                                                                        Output 

 

Figure (1.1), Process to be controlled 

 

 

1.3.4 Open-Loop Control Systems 

Open loop control system utilize a controller or control actuator to obtain the 

desired response as in figure (1.2). 

 

Desired output response                                                                        Output 

 

 

Figure( 1.2), Open-loop control system (without feedback) 

 

 

 

 

 

 

 

Process 

Actuating 

device 
Process 
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1.3.5 Closed-Loop Control Systems 

Closed loop system utilizes feedback to compare the actual output to the desired 

output response in SISO system   shown in figure(1.3), as well as in MIMO system 

shown in figure (1.4). 

 

 

Desired output                                                                                                        Output 

   Response 

 

 

 

Figure (1.3), Closed-loop feedback control system(with feedback) 

 

Desired 

output                                                                                                             output  

Response                                                                                                           variables 

 

 

 

Figure (1.4), Multivariable Control System 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison Controller Process 

Measurement 

 

Controller 
 

Process 

 

 

Controller 

Measurement 



11 
 

1.4 What is Feedback? 

 

The term feedback is used to refer to a situation in which two (or more) 

dynamical systems are connected together such that each system influences the 

other and their dynamics are thus strongly coupled. 

By dynamical system, we refer to a system whose behavior changes over time, often 

in response to external stimulation or forcing.  

Simple causal reasoning about a feedback system is difficult because the first system 

influences the second and the second system influences the first, leading to a circular 

argument. 

This makes reasoning based on cause and effect tricky and it is necessary to analyze 

the system as a whole. 

A consequence of this is that the behavior of feedback systems is often 

counterintuitive and it is therefore necessary to resort to formal methods to 

understand them. 
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Chapter 2 

 

                 Response of Control System 
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2.1 Time response ( Transient and steady state Responses ): 

The time response of a control system consists of two parts: the transient 

response and the steady-state response. 

Transient response ( tr ), we mean that which goes from the initial state to the 

final state. 

 Steady-state response ( ss ), we mean the manner in which the system output 

behaves as t approaches infinity. Thus the system response c(t) may be written as:  

 

 

The output response of a system is the sum of two responses: the forced 

response and the natural response.  

 

Steady state occurs after the system becomes settled and at the steady system 

starts working normally. Steady state response of control system is a function of 

input signal and it is also called as forced response. 

Now the transient state response of Control System gives a clear description 

of how the system functions during transient state and steady state response of 

control system gives a clear description of how the system functions during steady 

state. Therefore the time analysis of both states is very essential. We will separately 

analyze both the types of responses. Let us first analyze the transient response. In 

order to analyze the transient response, we have some time specifications and they 

are written as follows: Delay Time : This time is represented by td. The time 

required by the response to reach fifty percent of the final value for the first time, 

this time is known as delay time. Delay time is clearly shown in the time response 

specification curve. 
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2.2 Transient Response specifications : 

Transient response specification are as shown : 

Rise Time : This time is represented by tr . We define rise time in two cases:  

1. In case of under damped systems where the value of ζ is less than one, in this 

case rise time is defined as the time required by the response to reach from 

zero value to hundred percent value of final value. 

2. In case of over damped systems where the value of ζ is greater than one, in 

this case rise time is defined as the time required by the response to reach 

from ten percent value to ninety percent value of final value. 

Peak Time : This time is represented by tp. The time required by the response to 

reach the peak value for the first time, this time is known as peak time. Peak time is 

clearly shown in the time response specification curve. 

Settling Time : This time is represented by time. 

The time required by the response to reach and within the specified range of about 

(two percent to five percent) of its final value for the first time, this time is known as 

settling time. Settling time is clearly shown in the time response specification curve. 

Maximum Overshoot : It is expressed ( in general ) in percentage of the steady state 

value and it is defined as the maximum positive deviation of the response from its 

desired value. Here desired value is steady state value. 

Steady State Error: It can be defined as the difference between the actual output 

and the desired output as time tends to infinity. 
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Now we are in position we to do a time response analysis of a first order system.  

 

 

2.3 Transient State and Steady State Response of First Order Control 

System 

Let us consider the block diagram of the first order system shown in figure (2.1), 

 

 

      R(s)                                                                                                C(s) 

 

 

 

Figure (2.1), Closed loop first order system 

 

From this block diagram shown in figure(2.1),  we can find overall transfer function 

which is linear in nature. The transfer function of the first order system is  

1/((sT+1)) . We are going to analyze the steady state and transient response of 

Control System for the following standard signal.  

1. Unit impulse. 

2. Unit step. 

3. Unit ramp. 

 

 

 

1

𝑠𝑇
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2.3.1 Unit impulse response: 

We have Laplace transform of the unit impulse is 1. Now let us give this standard 

input to a first order system, we have  

     
 

    
 

 

Now taking the inverse Laplace transform of the above equation, we have  

 

          / T 

 

It is clear that the steady state response of control system depends only on the time 

constant ‘T’ and it is decaying in nature. 

 

2.3.2 Unit step response: 

 We have Laplace transform of the unit impulse is 1/s. Now let us give this standard 

input to first order system, we have 

     
 

       
 

 

 

 

With the help of partial fraction, taking the inverse Laplace transform of the above 

equation, we have  

                                                          C (t) = 1 -       
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It is clear that the time response depends only on the time constant ‘T’. In this case 

the steady state error is zero by putting the limit t is tending to zero. The transient 

response of the first order system to a unit step input is shown in figure (2.2). 

 

 

Figure (2.2), step response of first order system 

 

One important characteristic of such an exponential response curve c(t) is that at 

  t  = T the value of c(t) is 0.632, 

                                                 c (T) = 1 -      =  0.632 

We now define three transient response performance specifications 

Time constant T: the time constant can be described as the time for e
-1

 =0.37, to 

decay to 37% of its initial value. The time constant is the time it takes for the step 

response to rise to 63% of its final value.. 

Rise Time, Tr Rise time is defined as the time for the waveform to go from 0.1 to 0.9 

of its final value. Rise time is found by solving  c(t) for the difference in time at c(t) = 

0.9 and c(t) = 0.1. Hence, 

 

Settling Time ,Ts, Settling time is defined as the time for the response to reach, and 

stay within, 2% of or 5% of its final value.  

For 2%, if we let c(t) = 0.98  and solving for time, t, we find the settling time to be 

                                                          = 4 T 
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2.3.3 Unit ramp response: 

We have Laplace transform of the unit impulse is 1/s
2
. Now let us give this standard 

input to first order system, we have 

      
 

        
 

With the help of partial fraction, taking the inverse Laplace transform of the above 

equation we have  

C (t) = 1 – T +T      

On plotting the exponential function of time we have ‘T’ by putting the limit t is 

tending to zero. 

2.4 Transient State and Steady State Response of Second Order Control 

System 

Let us consider the block diagram of the second order system in figure (2.3).  

 

 

R(s)     +                                                                                                                 C(s)  

            - 

 

 

                         Figure (2.3), Closed loop of standard second order system 

 

From this block diagram we can find overall transfer function which is nonlinear in 

nature. The transfer function of the second order system is 

 (ω
2
) / (s ( s + 2ζω )). 

We are going to analyze the transient state response of control system for the 

following standard signal. 

 

 

𝐆 s  
ωn

2

𝑠 𝑠  2ξω𝑛 
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2.4.1 Unit impulse response: 

 

We have Laplace transform of the unit impulse is 1. Now let us give this standard 

input to second order system, we have  

      
  

        
 

 

Where ω is natural frequency in rad/sec and ζ is damping ratio. 

For several types of input the transient response is determined as shown: 

 

 

 

2.4.2 Unit step response: 

The Laplace transform of the unit impulse is 1/s. Now let us give this standard input 

to first order system, we have 

      
  

        
 

With the help of partial fraction, taking the inverse Laplace transform of the above 

equation we have  

C (t) = 1 – 

        [ √                
√     

 
]

√     
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Now we will see the effect of different values of ζ on the response. We have three 

types of systems on the basis of different values of ζ. 

 

1. Under damped system : A system is said to be under damped system when 

the value of ζ is less than one. In this case roots are complex in nature and the 

real parts are always negative. System is asymptotically stable. Rise time is 

lesser than the other system with the presence of finite overshoot. 

2. Critically damped system : A system is said to be critically damped system 

when the value of ζ is one. In this case roots are real in nature and the real 

parts are always repetitive in nature. System is asymptotically stable. Rise 

time is less in this system and there is no presence of finite overshoot. 

3. Over damped system : A system is said to be over damped system when the 

value of ζ is greater than one. In this case roots are real and distinct in nature 

and the real parts are always negative. System is asymptotically stable. Rise 

time is greater than the other system and there is no presence of finite 

overshoot. 

4. Sustained Oscillations : A system is said to be sustain damped system when 

the value of zeta is zero. No damping occurs in this case. 

 

 

 

 

 

 

 



21 
 

 

 

Step response of different values of ζ are shown in figure (2.4). 

 

 

Figure (2.4), step response for different ζ 

 

Now let us derive the expressions for rise time, peak time, maximum overshoot, 

settling time and steady state error with a unit step input for second order system. 
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2.4.2.1 Rise time: 

In order to derive the expression for the rise time we have to equate the expression 

for c(t) = 1. From the above we have  

C (t) = 1 = 1 – 

        [ √                
√     

 
]

√     
 

On solving above equation we have expression for rise time equal to  

    
        √     

 

  √     
 

 

2.4.2.2  Peak Time: 

On differentiating the expression of c(t) we can obtain the expression for peak time. 

dc(t) / dt  = 0 we have expression for peak time,  

   = 
 

 √      
 

2.4.2.3 Maximum overshoot: 

 Now it is clear from the figure that the maximum overshoot will occur at peak time 

tp hence on putting the value of peak time we will get maximum overshoot as  

% MP =      √         

 

2.4.2.4  Settling Time: 

 Settling time is given by the expression  

  =
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2.4.2.5  Steady state error : 

The steady state error is difference between the actual output and the desired 

output hence at time tending to infinity the steady state error is zero. 

 

 

All the above performance specifications are shown in figure (2.5). 

 

Figure (2.5), step response specifications of second order system 

 

 

 

 

2.5  The Control Process 

 

It is the job of a control engineer to analyze existing systems, and to design 

new systems to meet specific needs. Sometimes new systems need to be designed, but 

more frequently a controller unit needs to be designed to improve the performance 

of existing systems. When designing a system, or implementing a controller to 

augment an existing system, we need to follow some basic steps: 
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2.5.1  Model the system mathematically. 

 

Mathematical models of control systems are mathematical expressions which 

describe the relationships among system inputs, outputs and other inner variables. 

 Establishing the mathematical model describing the control system is the foundation for 

analysis and design of control systems. 

 Systems can be described by differential equations including mechanical systems, electrical 

systems, thermodynamic systems, hydraulic systems or chemical systems etc. 

The response to the input (the output of the system) can be obtained by solving the 

differential equations, and then the characteristic of the system can be analyzed.  

The mathematical model should reflect the dynamics of a control system and be suitable for 

analysis of the system. 

Thus ,when we construct the model, we should simplify the problem to obtain the 

approximate model which satisfies the requirements of accuracy.  

Mathematical models of control systems can be established by theoretical analysis or 

practical experiments. 

The theoretical analysis method is to analyze the system according to physics or chemistry 

rules (such as Kirchhoff’s voltage laws for electrical systems, Newton’s laws for mechanical 

systems and Law of Thermodynamics). 

           The experimental method is to approximate the system by the mathematical model 

according to the outputs of certain test input signals, which is also called system 

identification. 

 System identification has been developed into an independent subject. 

  In this chapter, the theoretical analysis method is mainly used to establish the 

mathematical models of control system.  

There are a number of forms for mathematical models, for example, the differential 

equations, difference equations and state equations in time domain, the transfer functions 

and block diagram models in the complex domain, and the frequency characteristics in the 

frequency domain.  

In this chapter, we shall study the differential equation, transfer function and block 

diagram formulations.  

 

 



25 
 

2.5.2 Analyze the mathematical model. 

 

The analysis part concerning the study of performance requirements of transient 

response as well as the steady state error .when this analysis is done the controller 

design can be chosen to satisfy our performance of the plant or process. 

 

2.5.3 Design system/controller. 

 

After the analysis part is done, one can specify the type of controller that can satisfy 

the performance requirements of the plant. 

 

2.5.4 Implement system/ controller and test 
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Chapter 3 

 

Modeling of two tank system 
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3.1 Introduction 

The fluid flow system are very common in the process control .It can be 

modeled by using generalized definition and modeling of hydraulic system [7]. In 

this, Matlab and Simulink is used to model the two tank system with interacting 

between them. 

3.2 Modeling of single tank system 

For a single tank liquid level system is illustrated in figure (3.1). It must be known 

that, how to simplify the design in the equation. This type of the system consists of 

source inflow rate qi into the tank. A drain valve in this to regulate the water out flow 

rate (qo):  

For the liquid level system in figure (3.1). It can be obtained a Mathematical Model 

to get the relationship between qi and qo or between qi and H.[8]. 

 

Figure (3.1), Single tank liquid level system 

The flow resistance can be determined by the following relationship: 

  
               

                       
                                                                         [3-1] 

  
  

  
                                                                                                               [3-2] 

in the steady state , It will use this equation 

  
 

 
                                                                                        [3-3] 
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The system is modeled by using physical principles .The physical equation 

governing theaccumulation water in the tank (ACC) or change in liquid store [3, 9]. 

Accumulation water in the tank (ACC) = input -  output 

                        
                          

                    
                               [3-4] 

  
   
  

  

               
  

  
                                                          [3-5] 

C is constant 

So that .Applied the balance equation 

             
  

  
                                                                 [3-6] 

Then 

          
  

  
                                                                               [3-7] 

     
 

 
                                                                                                    [3-8]        

And 

  
  

  
                                                                                      [3-9] 

Now, taking the laplace and asuuming that the Tf is relating Qin as input and H as 

output 

    

    
 

 

      
                                                                                       [3-10] 

Which is a first order system, that is always stable. 
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3.3 Modeling of Two tank system 

 

Now design a hydraulic system with two tanks as interaction network and 

use this equation in the two tanks .It consists of source, two tanks and pipe between 

them. q may represent a water from motor to tank 1 as show in figure (3.3) : 

 

Figure (3.3), Liquid system in the two tanks as interaction network 

 

Where: 

q: input flow rate to tank1 

q1: output flow rate from tank 1 

q2: output flow rate from tank 2 

H1: water level in tank1 

H2: water level in tank1 

R1: Resistivity in valve 1 

R2: Resistivity in valve 2 

C1: cross section area in tank 1 

C2: cross section area in tank 2 
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In the tank 1 

From fig (3.3), the accumulation water in tank 1(Acc1) is the difference between the 

input flow rate to tank1 (q) and output flow rate from tank 1 (q1) 

                                                                                              [3-11] 

  
               

                       
                                                                             [3-12] 

In the steady state 

   
     

  
    

     

  
                                                                            [3-13] 

 

The Laplace domain can be used to solve this equation: 

      
           

  
                                                                                         [3-14] 

 

Modeling of system requires us to determine the relationship between (h1 -h2) and 

divided by R1as show in the block diagram figure (3.4): 

 

Figure (3.4), relating R and H 

 

 

 



31 
 

Since that 

                        
                          

                    
 

From equation 3-7, then 

       
   

  
                                                                                            [3-15] 

Take Laplace domain yield 

                                                                                           [3-16] 

      
          

     
                                                                                       [3-17] 

From the previous equation draw the second block diagram by subtract Q Q1 and 

divided by C1S as shown in figure (3.5). 

 

 

Figure (3.5), modeling of the first tank 

 

Where the liquid inflow q(s) and q1 as the flow out from tank1 to tank2. 

In tank2 

   
   

   
                               

    
  

  
                                                                                                               [3-18] 
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The third block diagram from dividing H2 by R2 From fig(3.3), the accumulation 

water in tank 2 is the difference between the input flow rate to tank 2(q1) and 

output flow rate from tank 2 (q2)-Acc2 (accumulation water in tank 2) = in- Out = 

q1-q2 

Cross section area of tank 2 

   
    
   
  

             
   

  
                                                            [3-19] 

In Laplace domain Acc2=C2SH2 .Applying these equations obtain 

                                                                                     [3-20] 

      
            

    
                                                                                    [3-21] 

This equation can be modeled by block diagramby subtract Q1(S) Q2(S) = and 

divided by C2sand yield h2(s) as o/p as shown in figure (3.6) 

 

Figure (3.6), relating flow with h2 
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It can obtain the produce block diagram by getting the component block 

diagram from the previous shape, and putting all form pieces to make the final 

block as show in figure (3.7) Diagram. It must determine what the input and output 

for the block It can obtain the produce block diagram by getting the component 

block diagram from the previous shape, and putting all form pieces to make the 

final block as show in figure (3.7) Diagram. It must determine what the input and 

output for the block  

 

 

                    

                                                              h1(s)                                                 h2(s) 

                                                          - 

q(s)           +                       h1(s)                                             q1(s)     +                                                   

q2(s)    

               -                                       +                                        - 

      

             q1(s)                                                                 q2(s)    

 

Figure (3.7), Final Block Diagram 

 

 

 

 

 

 

 

1

𝐶2𝑠
 

1

𝐶1𝑠
 

1

𝑅1
 

1

𝑅2
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By using the simplifications rule of Block diagrams, figure (3.7) can be simplified as 

shown in figure (3.7.a) 

 

 

  

     Ǫ(s)                                                                   Ǫ1(S)                                          Ǫ2(s) 

      

      

Figure (3.7.a),simplification of figure(3.7) 

 

Ǫ(s)                                                                                                                               Ǫ2(s)                                                                                 

 

 T.F ٌٍخضاْ اٌثأٟ                                  T.F ٌٍخضاْ الأٚي                                           

 

Figure (3.7.b), simplification of figure(3.7.a) 

Final transfer function that relates Q out to Q in is shown in figure (3.7.c) 

 

Ǫ(s)                                                                                                                             Ǫ2(s) 

 

Figure (3.7.c),final B.D relating q in and q out 

 

                                           Overdamped stable 

 

 

1

𝐶1s
 

1

𝑅1
 

1

𝐶2s
 

1

𝑅2
 

R2C1v 

1

𝑅1 𝐶1 𝑠  1
 

1

𝑅2 𝐶2 𝑠  1
 

R2C2s 

1

R1 C1 R2 C2 s2    R1C1  R2C2  R2C1 s  1
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3.5 Matlab and Simulink simulation 

 

The model derived in the Block diagram of figure(3.7) is simulated using 

Simulink , before starting the simulation , some model requirements must be 

determined and achieved such as the used tanks and their related cross sectional 

area, also the resistance of the piped used must be determined as will be shown: 
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3.5.1 C- Cross sectional area of the tank 

The tank that is proposed to be used is shown in figure (3.8) 

                  Figure (3.8), the proposed used tank 

This tank has the following specifications: 

PolyEthylene 

Three layer 

White Outlier to reflex sunshine  

As much as it can 

Black middle layer with 2% Carbon  

To absorptive beam with high frequency 

White smooth inside layer to prevent 

Grows of moss or bacteria  

Capacity:10000 L 

Height: 317 Cm 

Diameter: 210 Cm 

Since that the diameter of the tank is 210 Cm or (2.10 meter) , then the cross 

sectional are can be determined as: 
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3.5.2 Q  Flow rate  

The flow-in rate is defined in the specification of the proposed pump that is being 

used. This pump is shown in figure (3.9) 

 

Figure(3.9), Main water source pump 

Model : ClaytechInox 240 

Max Pressure: 350KPa (50 psi) (kpa:kilo Pascal) 

Includes hydrotronic switch to avoid motor burnout. 

Power Absorbed: 1000 watt. 

Volt: 240v   ( 3-fas) 

Max Head: 48m. 

Max Flow Rate: 100 Liters per minute. 

Stages:.3 

Inlet Size: 25.4 mm (1 inch). 

Outlet Size: 25.4 mm (1 inch). 

Weight (kg): 12kg. 

 

Thus the flow rate Q1 and Q2 is 100 L/minute. 

To convert it to meter then Q = 100/1000 = 0.1 m
3
/minute 

To convert it to second Q = 0.1/60 = 0.001666666 m
3
/second. 
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3.5.3 R calculations 

 

 

 The R is defined according to equations [3-9] and [3-14] . 

In most literatures, this value is assumed to be constant depend on each 

applications. This value can be produced as the change in level difference /change in 

flow rate, and may be considered constant as R1 = R2 = R [7] 

We have tested several values of R to test its effect on the step response modeled in 

figure (3.10) shown below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3.10), The Simulink model of two interacting tank system 
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Starting with R = 0.5 the simulation results is shown in figure (3.11) 

 

Figure (3.11), response of the levels in both tanks when R=0.5 

the level h1 and h2 are both stable. Taking another value  say R=1, the output 

response id shown in figure (3.12) 

 

Figure (3.12), response of the levels in both tanks when R=1 
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For R=10, the results shown in figure (3.13) 

 

Figure (3.13), response of the levels in both tanks when R=10 
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For R=50 the results was as shown in figure (3.14)

 

Figure (3.14), response of the levels in both tanks when R=50 
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The last tested value was taken to be 100 and the simulated results is shown in 

figure (3.15) 

 

Figure (3.15), response of the levels in both tanks when R=100 

 

In all of these cases, the response is stable , its still first order stable response, and 

the effect of R shown in the speed of filling the tank and speed of response. As R 

increased the response become slow, and there is a need to excessed the simulation 

time. 

Thus the proposed value that will be taken for modeling will be R1=R2=1. 
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3.6 Simulation and results of the outflow 

After all block diagram was completed for the liquid level system. It can now 

be implemented this diagram and system in a simulation model. This block is used 

to represent the two tanks system. Matlab program was used to simulate this system 

. A step input in the simulink is referred to the process input as an inflow rate (qi). 

The simulation in the system consists of a function block of the cross section area(C) 

and parameter resistivity (R) in a transfer function; it can be obtained it from a 

block of transfer function. Scope is used to display output (q2) and scope1 to display 

the water level. In the two tanks (h1, h2) this figure illustrates a simulation of model 

of this system as shown in figure ( 3.10): 

 

Figure (3.16), Simulink model of two interacting tank system model 
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The simulation results is shown below using scope1 for Qout as shown in 

figure (3.17) and scope2 for both H1,H2 the level in both tanks as shown in       

figure (3.12) 

 

Figure (3.17), The output flow rate response 
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Chapter Four 

 

Conclusion  & Future works 
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Conclusion and Future works 

 

4.1 Conclusion: 

 

Using the simulation process of the two tank interacting system model , one can 

conclude the following: 

1- The modeling has been perform in the steady state mode, thus a linear 

system is produced. 

2- The demonstrated system is simulated by the matlab and Simulink package, 

all the results were accurate as expected. 

3- The level system is a stable system as shown in all results even if the risitive 

constant of the valve has been changed starting with R=0.5, 1,10,50,100, all 

these cases has been tested using Matlab and we conclude that the effect of R 

is on the speed of the response only and do not affect the stability 

requirments. 

4- As been shown through this project that we apply some of the parts of the 

control strategy starting with the modeling , analysis , stability performance 

has been achieved, then the control algorithm can be chosen. 
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4.2 Future works: 

Some of the suggested future works can be: 

Continue with the control strategy be defining the applied control algorithm such as: 

1- Contentious control(PID, Lead –Lag- Lead lag- Lag lead). 

2- State space approach like pole placement. 

3- On-Off control 

4- Fuzzy control or other control type. 

Since that this system is stable system and the stability is satisfied and since that this  

is a practical implementation, we may use an On- Off control strategy with an On-

Off valves. 

In water industry, the water is stored in OHT (Over Head Tank). This is located so 

far from the WTP (Water Treatment Plant) .This also not so convenience to the user 

to look after the tank, in order to control the level of the water in the tank. 

Sometimes the user does not know the level of the tank empty, half-empty or full. 

Moreover, the circuit that commonly used as an indicator circuit is so 

complicated to use. It contains so many components, which is sometimes can be 

damage when the fault happens at the circuit. By using this complicated circuit, we 

also have to switch on or off the pump manually. It is difficult to the human to go up 

to the hill (because the tank usually located at the hill) and sometimes there so 

difficult to trouble shoots the fault happen at the circuit. 

To apply such type of control , one may use the SCADA system and PLCs as an 

industrial application to control the level  of two interacting tank system. 
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 اٌٍّخص
 

. ٠مغ ٘زا حرٝ ا٢ْ ِٓ )ِحطح ِؼاٌجح ا١ٌّاٖ( اٌشغثح OHTفٟ لطاع ا١ٌّاٖ، ٠رُ ذخض٠ٓ ا١ٌّاٖ فٟ 

فٟ اٌذفغ. ٘زا أ٠ضا ١ٌس رٌه ذس١ٙلا ٌٍّسرخذَ أْ ٕٔظش تؼذ اٌخضاْ، ِٓ أجً اٌرحىُ فٟ ِسرٜٛ 

 اٌّاء فٟ اٌخضاْ.

ىْٛ ٚاٌٙذف ِٓ ٘زا اٌّششٚع ٘ٛ لإداسج ِٚشالثح ذذفك ا١ٌّاٖ فٟ اٌّثٕٝ. ٘زا اٌّثٕٝ ٠ّىٓ أْ ٠

 ِسرشفٝ أٚ فٕذق أٚ تٕاء طث١ؼٟ ِغ اٌؼذ٠ذ ِٓ اٌطٛاتك ٚاٌشمك ورطث١ك ػٍّٟ اٌّساحٟ.

. أٚي ٚاحذ ٠رٍمٝ ا١ٌّاٖ خضا١ٌٔٓثذء إداسج ذذفك ا١ٌّاٖ، ٕٚ٘ان حاجح ٌفُٙ إٌظاَ تأوٍّٗ ٠رىْٛ ِٓ 

 ِٓ ِضخح ذغز٠ح اٌخضاْ اٌثأٟ صّاَ جؼً اٌخضا١ٔٓ ػٍٝ حذ سٛاء فٟ اٌرفاػً ٚاسطح.

ُ ٔظاَ اٌرحىُ اٌزٞ ٠رحىُ فٟ ِسرٜٛ فٟ وً ِٓ اٌخضا١ٔٓ، ٚػ١ٍٕا أْ ٔثذأ ِٓ خلاي ٌرص١ّ

 إٌّزجح، ذح١ًٍ ّٔٛرجٕا ثُ اٌرفى١ش فٟ ٔٛع اٌرحىُ ٌٙزا إٌظاَ.

أحشص ذح١ًٍ ّٚٔزجح ٘زا إٌظاَ تّساػذج ِطٍة ٚاٌس١ٌٛ١ّ١ٕه ٌرح١ًٍ ِسرٜٛ ا١ٌّاٖ فٟ خضا١ٔٓ، 

ائج ٟ٘ ِٕاسثح ذّاِا ٌثذء اٌجضء اٌرص١ُّ وّا الرشح ِسرمثً ٚلذ ذحمك اٌّٛاصفاخ اٌّطٍٛتح ٚإٌر

اٌٙذف ِٓ ٘زا اٌّششٚع ٘ٛ لإداسج ِٚشالثح ذذفك ا١ٌّاٖ فٟ اٌّثٕٝ. ٘زا اٌّثٕٝ ٠ّىٓ أْ ٠ىْٛ 

 ِسرشفٝ أٚ فٕذق أٚ تٕاء طث١ؼٟ ِغ اٌؼذ٠ذ ِٓ اٌطٛاتك ٚاٌشمك ورطث١ك ػٍّٟ اٌّساحٟ ..

، ٕٚ٘ان حاجح ٌفُٙ إٌظاَ تأوٍّٗ ٠رىْٛ ِٓ خضا١ٔٓ، أٚي ٚاحذ ٠رٍمٝ ا١ٌّاٖ ٌثذء إداسج ذذفك ا١ٌّاٖ

 ِٓ ِضخح ذغز٠ح اٌخضاْ اٌثأٟ صّاَ جؼً اٌخضا١ٔٓ ػٍٝ حذ سٛاء فٟ اٌرفاػً ٚاسطح.

ٌرص١ُّ ٔظاَ اٌرحىُ اٌزٞ ٠رحىُ فٟ ِسرٜٛ فٟ وً ِٓ اٌخضا١ٔٓ، ٚػ١ٍٕا أْ ٔثذأ ِٓ خلاي 

 رفى١ش فٟ ٔٛع اٌرحىُ ٌٙزا إٌظاَ.إٌّزجح، ذح١ًٍ ّٔٛرجٕا ثُ اٌ
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 ٔظاَ اٌرحىُ فٟ ا١ٌّاٖ داخً اٌّثٕٝ

 

 

ِرطٍثاخ اٌحصٛي ػٍٝ  ٌى١ٍح ٕ٘ذسح اٌحاسٛب ٚاٌّؼٍِٛاذ١ح ٌرٍث١حاٌّششٚع اٌفصٍٟ ذُ ذمذ٠ُ 

 إجاصج إٌٙذسح فٟ الاذصالاخ ٚاٌشثىاخ ٚاٌرحىُ 
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