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Abstract—Designing and building control and monitoring 

system has become very important, because they are used 

extensively in many industries around the world such as electric 

energy power generation, oil and gas production or water and 

sewage treatment, These control systems has played an important 

role in increasing productivity and profitability it also saves time 

and money acquires less physical movements for workers. This 

project presents the design and fabrication of an industrial 

process that controls the fluid level in the two tanks, and 

monitoring of multi feeding lines of process, the system has been 

controlled by the LabVIEW software, The LabVIEW software 

has also been used to design a mini model on the front panel for 

the real system, and the Arduino Mega 2560 board has been used 

to create an interface between the real system and the LabVIEW 

software. The project objectives was achieved during the 
experimental results. 

Keywords— Arduino Mega; LabVIEW; Level Switch; Flow 
Switch. 

I.  INTRODUCTION  

Engineering is concerned with understanding and 
controlling the materials and forces of nature for the benefit of 
humankind. Control system engineers are concerned with 
understanding and controlling segments of their environment, 
often called systems, to provide useful economic products for 
society. The twin goals of understanding and controlling are 
complementary because effective systems control requires that 
the systems be understood and modeled. Furthermore, control 
engineering must often consider the control of poorly 
understood systems such as chemical process systems. The 
present challenge to control engineers is the modeling and 
control of modern, complex, interrelated systems such as traffic 
control systems, chemical processes, and robotic systems. 
Simultaneously, the fortunate engineer has the opportunity to 
control many useful and interesting industrial automation 
systems. Perhaps the most characteristic quality of control 
engineering is the opportunity to control machines and 
industrial and economic processes for the benefit of society [3]. 

Control engineering is based on the foundations of 
feedback theory and linear system analysis, and it integrates the 
concepts of network theory and communication theory. 
Therefore control engineering is not limited to any engineering 
discipline but is equally applicable to aeronautical, chemical, 

mechanical, environmental, civil, and electrical engineering. 
For example, a control system often includes electrical, 
mechanical, and chemical components. Furthermore, as the 
understanding of the dynamics of business, social, and political 
systems increases, the ability to control these systems will also 
increase. 

A control system is an interconnection of components 

forming a system configuration that will provide a desired 

system 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. 

Control engineering is concerned with the analysis and design 

of goal-oriented systems. 

Therefore, the mechanization of goal-oriented policies has 
grown into a hierarchy of goal-oriented control systems. 

Modern control theory is concerned with systems that have 

self-organizing, adaptive, robust, learning, and optimum 

qualities. This interest has aroused even greater excitement 

among control engineers. The control of an industrial process 

(manufacturing, production, and so on) by automatic rather 

than manual means is often called automation. Automation is 

prevalent in the chemical, electric power, paper, automobile, 

and steel industries, among others. The concept of automation 

is central to our industrial society. Automatic machines are 

used to increase the production of a plant per worker in order to 

offset rising wages and inflationary costs. Thus industries are 
concerned with the productivity per worker of their plants. 

Productivity is defined as the ratio of physical output to 

physical input. In this case, we are referring to labor 

productivity, which is real output per hour of work [4]. 

Furthermore, industry seeks to provide products that are 

increasingly precise, reliable, accurate, and robust. For 

example, precise, reliable control of automobile performance 

has improved markedly over the past decades. 

II. SYSTEM OVERVIEW 

 The 34-250 as shown in Figure 1, is a bench mounted 
process rig with a mode of operation which involves initially 
filling a header tank with water and then cycling the water level 
between a set upper and lower limit, whilst simultaneously 
creating a demand from the header tank via two on/off solenoid 
drain valves into a sump tank. 
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Fig. 1. Overall structure of process. 

Flow is controlled by a pump and relay operated on/off 
solenoid valves which control: 

 The inflow of water to the header tank 

 The outflow of water from the header tank. 

The level of water in the header tank is monitored by float 
switches which open and close at the following points: 

 Header tank low (nearly empty). 

 Header tank normal operation lower limit. 

 Header tank normal operation upper limit. 

 Header tank overflow. 

The sump tank is initially filled with water which is 
sufficient to fill the header tank and provide a reserve to ensure 
that the systems flow can be maintained in normal operation. 
Flow is monitored by flow switches at various points in the 
process and a visual indication is shown on the front panel by 
indicator lamps. Indicator lamps also show the operation of the 
solenoid valves the alarm conditions, and whether the system is 
in the initial fill stage or in the normal operational cycle. A 
bank of relays controls the operation of the solenoid valves, the 
indicator lamps and the system power on and off controls. The 
relays are switched on and off by the operation of the various 
level and flow switches in the system. In this project, levels in 
the header tank and sump tank will be controlled as well as the 
flow of liquid in two feeding lines will be regulated too via 
function block diagram in Lab view. The whole process will be 
modeled and described in front panel to visualize the working 
process. 

III. DESIGN AND IMPLEMETATION 

A. Introduction 

 In this part the program will be written and explained in 
details. This program will control levels of two tanks based on 
level switches and control feeding lines based on flow sensors, 
any change occurs in the system will appear in the front panel 
of LabVIEW. 
 

B. P&ID of the Control of Multiple Levels and Feeding Lines 

of Tank process 

The piping and instrumentation drawing of multiple levels and 
feeding lines is illustrated in the Figure 2 the multifunction 

controller (Uc) is presented in the lab view program, which is 
locally and computerized one. 

Fig. 2. System P&ID 

C. System Block diagram 

This process is classified as multiple puts multi output system 

which has 7 inputs and 5 outputs, as show in Figure 3  

Fig. 3. MIMO process block diagram. 

 

When connecting the LabVIEW and the Arduino, there are few 

steps should be taken: 

Step1: Firstly, Install LabVIEW and NI-VISA for LabVIEW 

Step2: Install Arduino Toolkit in LabVIEW. 

Step3: Install VI Package Manager (VIPM). After that run 

VIPM.  

Since it is the first time, it will take a while to detect all the 
packages from Internet. Once it is finished, look for the 

LabView to Arduino and click Install. 

Step4: Installed the Arduino IDE and drivers. After that 

connect Arduino to the USB port. 

Step5: Upload into the Arduino board, the new firmware that 

will allow it to communicate with Lab View. The file you need 

to load into the Arduino will be in a folder created when you 

installed the Arduino-LabView toolbox. Open and browse to 

LIFA_Base. ion found in C:\Program Files\National 

Instruments\LabVIEW 201x\vi.lib\ LabVIEW Interface for 

Arduino \Firmware\ LIFA Base. 

Now the Arduino is ready to communicate with LabView and 
LabView has the palette with VIs to send and read instruction 

from the Arduino. 

Step6: Start LabView and open a new VI. You will notice now 

that in the block diagram view, there is an Arduino palette. 

Step7: Drag and drop Init and Close. This will be necessary to 

initialize the communication and Very Important to close the 

port once we finish using it. 



ICTS24632019-EC4007 

178 

 

Step8: Add a constant for the “Bits Per Packet” input of the Init 

(Right click Create>Constant), and add controls for the rest of 

them (Right click Create>Constant). Remember to arrange 

them in the Front Panel. 

Step9: Now create a while loop (Remember to create a button 

to stop the loop). This loop will run continuously taking values 
from the Arduino. By the end of this step everything is ready to 

write program to control of the system. 

 

D. Data logging and Supervisory Control Module 

The DSC Module extends the LabVIEW graphical 
development environment with additional functionality for the 

rapid development of distributed measurement, control, and 

high-channel-count monitoring applications. The DSC 

technique is used to give a good animation of the virtual 

implementation of the real project. This technique will show 

the flow rate of the liquid, and show the level of the liquid in 

the tanks. Also, it will show the state of all equipment in the 

project. The overall structure of process which illustrated in 

Figure 2, will be implemented in LabVIEW using DSC 

Module. The system structure consists of two tanks with 

different volumes, the main one is sump tank, and the other one 
is header tank. It also consists of a solenoid valves (SVs) to 

control the flow and a flow sensors (FDs) to detect liquid flow 

in the pipe, one level switch inside sump tank to check whether 

the tank is empty or not. In addition, three normally opened 

level switches inside header tank to detect three different levels 

of liquid in this tank. A pump is used push the liquid from the 

sump tank to the header tank. 

The overall implementation of controlled process can be 
implemented by using the selected components from the DSC 

module and by using the suitable virtual pipes. Figure 4 shows 

the front panel of the overall implemented system. 

Fig. 4. Overall implemented system 

E. Elements Description 

Table 1 illustrates each process element function and it is pin 
connection to the Arduino board. 

TABLE I.  ELEMENTS DESCRIPTION 

Microcontroller 

 

ATmega328 

 

Operating Voltage 5V 

Input Voltage (recommended) 7-12V 

Input Voltage (limits) 6-20V 

Digital I/O Pins 14 (of which 6 provide PWM output) 

Analog Input Pins 6Pins 

DC Current per I/O Pin 40mA 

DC Current for 3.3V Pin 50 Ma 

Flash Memory 32 KB (ATmega328) 

SRAM 2 KB (ATmega328) 

EEPROM 1 KB (ATmega328) 

Clock Speed 16 MHz 

 

 The block diagram of multiple levels and feeding lines of 

tank process which built and controlled using suitable blocks in 

(VI) as shown in Figure 5 

Fig. 5. Block Diagram of process. 

IV. SYSTEM OPERATION 

After opening the new VI, two windows will be emerged, 
the block diagram and the front panel. They are the main 
components of the LabVIEW. While the front panel consists of 
the input and the output, which is seen by the user. Since, the 
block diagram is code window, where the functions are 
connected graphically. 

The operation of the process will be described in the 
following steps: 

Switch ON the system and Set run button in LabVIEW. 
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1. The level Switch LV3 (Header Tank Level Low), level 
Switch LV2 (Lower operating level) and level Switch LV1 
(Header Tank Level Full) are closed. Usually these 
switches are normally open. Then the solenoid valve SV1 
and SV2 opens causing the header tank to drain fast. In 
this case the indicators of SV1, SV2, LV3, LV2, LV1 
illuminated with green color and System is ready as shown 
in Figure 6. 

Fig. 6. First Step of System Operation. 

2. The level Switch LV2 (Lower operating level ) and level 
Switch LV1 (Header Tank Level Full) are opened. Then 
the solenoid valve SV2 is close. In this case the indicators 
of SV1, LV3, illuminated with green color as shown in 
Figure 7. 

Fig. 7. Second Step of System Operation. 

3. The level Switch LV3 (Header Tank Level Low), level 

Switch LV2 (Lower operating level) and level Switch LV1 

(Header Tank Level Full) are opened. Then the solenoid 

valve SV1 and SV2are closed, the pump is turned ON and 

SV3is opened. The water pumped into Header tank and 
header tank fill up when FD2 (the main flow detector, 

normally open) and FD3 are closed. In this case the 

indicators of pump, LV4, SV3, FD3, and FD2 illuminated 

with green color as shown in Figure 8.  

 
4. The level Switch LV2 (Lower operating level) closed. The 

level in the Header Tank is still rise. In this case the 
indicators of the pump, LV4, SV3, FD2, FD3 and LV3 
illuminated with green color, as shown in Figure 9. 

Fig. 8. Third Step of System Operation. 

Fig. 9. Fourth Step of System Operation.  

5. The float Switch LV3 (Header Tank Level Low), float 
Switch LV2 (Lower operating level) and float Switch LV1 
(Header Tank Level Full) are closed. The system repeats 
the steps. 

6. Now, if the pump and SV3 are ON but the FD3 is opened, 
that meaning the feeding line has problem, the system will 
turned ON SV4 (feeding line).However the indicators of 
the system ON, pump, power available,SV4,FD2, FD4,and 
LV4, are turned ON (green color),as shown in Figure 10. 

 

 

Fig. 10. Sixth Step of System Operation. 
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V. SYSTEM SECURITY 

To control the priority of the process there are some special 
operations would be empowered to engineer or administrator 

without the other persons. This kind of security need a 

password for the special person who is authorized only for 

such operations of privacy. To password-protect a VI, 

navigate to File VI Properties. Use the drop down menu to 

select the protection category, select password-protected. Will 

then be prompted to enter your password. The password will 

take effect the next time you launch LabVIEW, as shown in 

figure 11. 

Fig. 11. Process Security 

 

VI. SYSTEM WIRING DIAGRAM 

The wiring diagram of the multiple levels and feeding 

lines of the system can be drawn as shown in figure 12 whose 

the connection of each element already described in table 1. 

 

 

Fig. 12. System Wiring Diagram. 

 

VII. SYSTEM FLOWCHART 

Flowchart shows a series of a logical steps of the 
continuity of the process and how it compares at every step 

before that it goes to the next step. 

 

 

 



ICTS24632019-EC4007 

181 

 

VIII. CONCLUSION 

 
The main goal for this research has been achieved to 

overcome problems related to the process. The levels in the 

tanks has been controlled and the feeding lines using Blocks 

function in LabVIEW. LabVIEW technique has a powerful 

tool to design and implement a complete operation to automate 

the control of multiple levels and feeding lines of tank process. 

Monitoring of the whole process has been achieved through the 

virtual screen on the computer to monitor level and flow of 

liquid in process. The arduino gave a powerful interface 

between the process and the computer. Each tank has been 

successfully controlled depends on the information from the 

sensor, where the controller will prevent the overflow in the 
system from happening. The feedback control system are 

applied in the upper tank to reach to opposite response of the 

system. In the case of happening a fault in the first flow line, 

the controlled process will automatically changed to the second 

flow line. LabVIEW program made the simulated system more 

precision and sensitivity. 
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