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ABSTRACT 

Application for control of the liquid level by using 

indirect method for sensing the level and using the 

microcontroller to operate the pumps, this method 

is effective, cheap and easy to apply. Using the 

materials and components are available for 

designing and building a level measurement 

system to ultimately give a single-ended voltage 

output with a value and span from 0 volts to +5 

volts and use it to control the level. This paper 

addresses the design, construction, and the 

development of the control system components for 

Control Liquid level through Pressure 

measurement using a microcontroller. 
 

Keywords:- Micro-Controller, Louvers, Transmitter, 

Sensor, Acutor Differential Pressure. 

 

I. INTRODUCTION 

In this application of control microcontroller and 

deferential sensor are used to allow controlling of two 

pumps that work to load and offload liquid from tank, 

the controller was programmed with mikroC PRO for 

PIC Version: 4.60, level transmitter (LT), when sensor 

get reading it send it to transmitter then transducer, 

The Level transmitter (LT) measures the level in the 

tank and transmits a signal associated with the level 

reading to a controller (LIC). The controller compares 

the reading to a predetermined value, in this case, the 

maximum tank level established by the plant operator, 

and finds that the values are equal. The controller then 

sends a signal to the device that can bring the tank 

level back to a lower level a valve at the bottom of the 

tank.  

The valve opens to let some liquid out of the tank. The 

main objective of this paper is to design, construct and 

test automatic level loop measurement and control. 

The paper objectives are: Design the signal 

conditioning and control circuits build the electric and 

electronic circuit that controls the level, C program 

was used to programming, and download it to the 

microcontroller to provide the control actions.   

 

II. LITERATURE REVIEW 

Nowadays, the field of instrumentations and process 

measurements became one of the most important 

factors of control in industrial and manufacturing, 

Level measurements are one of the major process 

controls, and have a different sensing technology and 

instrumentation techniques[1]. The technique 

employed here is to measure the pressure which is 

affected by density at the base of ‘tank’ and relate this 

to the level of liquid in the tank and use a 

microcontroller to control the liquid level[2]. There is 

research was published by ISA, say that  66% of 

process measurements problems is made by level 

measuring, the techniques of measuring level process 

is widely different but pressure gauge measuring is the 

easiest and costly wise implantation because is just 

depending  on the density of liquid and column height, 

other techniques have a mechanical and electrical  

problem[3].  

A controller is a device that receives data from a 

measurement instrument, compares that data to a 

programmed set point, and, if necessary, signals a 

control element to take corrective action. Local 

controllers are usually one of the three types: 

pneumatic, electronic or programmable. Controllers 

also commonly reside in a digital control system. 

Controllers may perform complex mathematical 

functions to compare a set of data to set point or they 

may perform simple addition or subtraction functions 

to make comparisons. Controllers always have an 

ability to receive input, to perform a mathematical 

function with the input, and to produce an output 

signal Fluid flow, but pump motors, louvres (typically 

used to regulate air flow), solenoids, and other devices 

can also be final control elements[4].  

Final control elements are typically used to increase or 

decrease fluid flow. For example, a final control 

element may regulate the flow of fuel to a burner to 

control temperature, the flow of a catalyst into a 

reactor to control a chemical reaction, or the flow of 

air into a boiler to control boiler combustion. In any 
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control loop, the speed with which a final control 

element reacts to correct a variable that is out of set 

point is very important. Many of the technological 

improvements in final control elements are related to 

improving their response time [4]. 

 

 
Figure.1 Controller logic  

 

Microcontrollers can also be programmed using a 

high-level language, such as BASIC, PASCAL, and C. 

High-level languages have the advantage that it is 

much easier to learn a high-level language than the 

assembler. Also, very large and complex programs can 

easily be developed using a high-level language. 

Assembly is fast and small size but an assembly 

program consists of mnemonics and it is difficult to 

learn and maintain a program written using the 

assembly language. Also, microcontrollers 

manufactured by different firms have different 

assembly languages and the user is required to learn a 

new language every time new microcontrollers used 

[4].  

 

 
Figure.2 Microcontroller Pin Configuration 

 

A microcontroller is a single chip computer. Micro 

suggests that the device is small and controller 

suggests that the device can be used in control 

applications. Another term Used for microcontrollers 

is embedded controller since most of the 

microcontrollers are built into (or embedded in) the 

devices they control. A microprocessor differs from a 

microcontroller in many ways. The main difference is 

that a microprocessor requires several other 

components for its operation, such as program memory 

and data memory, I/O devices, and an external clock 

circuit. A microcontroller, on the other hand, has all 

the support chips incorporated into the same chip. All 

microcontrollers operate on a set of instructions (or the 

user program) stored in their memory. A 

microcontroller fetches the instructions from its 

program memory one by one, decodes these 

instructions, and then carries out the required 

operations. 

An actuator is the part of a final control device that 

causes a physical change in the final control device 

when signalled to do so. The most common example 

of an actuator is a valve actuator, which opens or 

closes a valve in response to control signals from a 

controller[5]. Actuators are often powered 

pneumatically, hydraulically, or electrically. 

Diaphragms, bellows, springs, gears, hydraulic pilot 

valves, pistons, or electric motors are often parts of an 

actuator system [6]. 

 

Process Measurements: Instrumentation is the art of 

measuring the value of some plant parameter, pressure, 

flow, level or temperature to name a few and 

supplying a signal that is proportional to the measured 

parameter. The output signals are standard signal and 

can then be processed by other equipment to provide 

an indication, alarms or automatic control. There are a 

number of standard signals; however, those most 

common in plants are the 4-20 mA electronic signals 

and the 20-100 kPa pneumatic signals [7]. 

Level Measurements: Accurate continuous 

measurement of the volume of fluid in containers has 

always been a challenge in the industry [8]. 

Pressure Measurements: Pressure is defined as the 

normal force per unit area exerted by a fluid (liquid or 

gas) on any surface. The Surface can be either a solid 

boundary in contact with the fluid or, for purposes of 

analysis, an imaginary plane drawn through the fluid. 

Only the component of the force normal to the surface 

needs to be considered for the determination of 

pressure. Tangential forces that give rise to shear and 

fluid motion will not be a relevant subject of 

discussion here. In the limit that the surface area 

approaches zero, the ratio of the differential normal 

force to the differential area represents the pressure at 

a point on the surface. Furthermore, if there is no shear 

in the fluid, the pressure at any point can be shown to 

be independent of the orientation of the imaginary 

surface under consideration [9].  

-74- 



 

https://techhorizon.fu.edu.sd -ISSN: 1858-6368                               @2018 The Future University (Sudan) Press.  All rights reserved 

 
Figure.3 Control Loop 

 

Frequently, two types of architectures are used in 

microcontrollers Von Neumann and Harvard 

architecture. Von Neumann architecture is used by a 

large percentage of microcontrollers and here all 

memory space is on the same bus and instruction and 

data use the same bus. In the Harvard architecture 

(used by the PIC microcontrollers), code and data are 

on separate buses and this allows the code and data to 

be fetched simultaneously, resulting in an Improve the 

performance.  

 

 
Figure.4 Simplest microcontroller architecture 

 

Sensor: The 24PC Series pressure sensors are four 

active element piezoresistive bridges. When pressure 

is applied, the resistance changes and the 24PC 

provide an output signal proportional to the input 

pressure. Gage pressure is measured with respect to 

ambient pressure. When applied pressure increases, the 

differential voltage V2 - V4 increases. As pressure 

decreases, differential voltage V2 - V4 decreases [10].  

Differential sensors provide a differential voltage 

proportional to the pressure differential between port 

P2 and P1. As DP = P2 – P1 increases, differential 

voltage V2 - V4 increases. As DP = P2 – P1 decreases, 

differential voltage V2 - V4 decreases. Absolute 

sensors measure pressure with respect to a vacuum 

reference. As absolute pressure increases, the 

differential voltage V2 - V4 goes more negative [11].  

 

 

Figure.5 The 24PC sensor 

 

 
Figure.6 Sensor Termination. 

 

The set point is a value for a process variable that is 

desired to be maintained. Transducer a mechanical 

signal into an electrical signal converts changes in 

level into a proportional change in capacitance [12]. 

 

III. METHODOLOGY 

Very simple systems employ external sight glasses or 

tubes to view the height and hence the volume of the 

fluid. Others utilize floats connected to variable 

potentiometers or rheostats that will change the 

resistance according to the amount of motion of the 

float. This signal is then inputted to transmitters that 

send a signal to an instrument calibrated to read out the 

height or volume. This technique obtains a level 

indication indirectly by monitoring the pressure 

exerted by the height of the liquid in the vessel. 

The pressure at the base of a vessel containing liquid is 

directly proportional to the height of the liquid in the 

vessel. This is termed hydrostatic pressure. As the 

level in the vessel rises, the pressure exerted by the 

liquid at the base of the vessel will increase linearly. 

Mathematically, we have: 

P = S.H         (1) 

Where: P = Pressure (Pa) ; S = Weight density of the 

liquid (N/m3) = ρg ;H = Height of liquid column (m) 

ρ = Density (kg/m3); g = acceleration due to gravity 

(9.81 m/s2). 

The level of liquid inside a tank can be determined 

from the pressure reading if the weight density of the 

liquid is constant. Differential Pressure (DP) capsules 

are the most commonly used devices to measure the 

pressure at the base of a tank. When a DP transmitter 
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is used for the purpose of measuring a level, it will be 

called a level transmitter. To obtain maximum 

sensitivity, a pressure capsule has to be used, that has a 

sensitivity range that closely matches the anticipated 

pressure of the measured liquid. However, system 

pressures are often much higher than the actual 

hydrostatic pressure that is to be measured. If the 

process pressure is accidentally applied to only one 

side of the DP capsule during installation or removal 

of the DP cell from service, over ranging of the 

capsule would occur and the capsule could be 

damaged causing erroneous indications. 

Closed Tank Measurement: Should the tank be closed 

and a gas or vapour exists on top of the liquid, the gas 

pressure must be compensated for. A change in the gas 

pressure will cause a change in transmitter output. 

Moreover, the pressure exerted by the gas phase may 

be so high that the hydrostatic pressure of the liquid 

column becomes insignificant. For example, the 

measured hydrostatic head in a boiler may be only 

three meters (30 kPa) or so, whereas the steam 

pressure is typically 5 MPa.  

Compensation can be achieved by applying the gas 

pressure to both the high and low-pressure sides of the 

level transmitter. This cover gas pressure is thus used 

as a back pressure or reference pressure on the LP side 

of the DP cell. The different arrangement of the 

sensing lines to the DP cell is indicated a typical 

closed tank application, have: 

Phigh = Pgas + S.H  (2) 

Plow = Pgas   (3) 

ΔP = Phigh - Plow = S.H  (4) 

The effect of the gas pressure is cancelled and only the 

pressure due to the hydrostatic head of the liquid is 

sensed. When the low-pressure impulse line is 

connected directly to the gas phase above the liquid 

level, it is called a dry leg. 

Figure.7  Zero Elevation 

Effect of Pressure on Level Measurement: Level 

measurement systems that use differential pressure ΔP 

as the sensing method, is also affected by pressure, 

although not to the same degree as temperature 

mentioned in the previous section. Again the measured 

height H of a column of liquid is directly proportional 

to the pressure PL exerted at the base of the column by 

the liquid and inversely proportional to the density ρ of 

the liquid: 

H α PL/ρ  (5) 

Density (mass per unit volume) of a liquid or gas is 

directly proportional to the processor system pressure 

Ps. 

ρ α Ps   (6) 

Thus, for any given amount of liquid in a container, 

the pressure PL (liquid pressure) exerted at the base of 

the container by the liquid will remain constant, but 

the height will vary inversely with the processor 

system pressure. 

H α 1/Ps   (7) 

Most liquids are fairly incompressible and the process 

pressure will not affect the level unless there is 

significant vapour content. 

 

IV. RESULTS & DISCUSSIONS 

From this system, can control the liquid level of tank 

and vessels using the pressure sensor use the following 

Equation  

P= ρ. g. H  (8) 

Where:  P= pressure (Pascal); ρ = specific gravity; h= 

level in cm , by using the sensor to read the pressure 

proportional to the output voltage  get the 

corresponding level values in Millivolt form, so by 

recalibration the output millivolt in to level percentage 

get the following calibration value as following :-Table 

1 shows resulted for real value in lap, each value of 

millivolt was started pump at actual level   

 

TABLE 1 RESULTS OF DIFFERENT LEVELS PERCENTAGES  

Centimeter Level Percentage Millivolt 

0 0 1.13 

5 25 2.3475 

10 50 3.565 

15 75 4.7825 

20 100 6 

 

In Table 1 in 0% level there is no action , system still 

standby up to level 75 %, in 75% level the order 

come from microcontroller to pump to start pumping, 

at reading of 4,7825 mille-volt, pump continuous 

pumping the fluid up to receive 2.3475 mille-volt the 

reading mean tank level 25% then pump stopping.  

Figure (8) shows the reading of the pressure sensor at 

room lap, and it showing in the testing display, this is 

reading will send to the microcontroller.  
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Figure.8  Pressure reading  

 

Figure (9) shows the reading of the pressure sensor at 

tank sample, and the DC motor was used in the test to 

confirm the response of the microcontroller.   

 

 
Figure.9 Pre-testing for sensor  

 

The chart in Figure 10 shows the result of the liquid 

level in deferent stage starting from 0 to100 and pump 

start to suck liquid depending on liquid level, by using 

the tabled values to feed the Microcontroller input so 

as to achieve the control action as per the written 

program. 

 

 
Figure.10 Liquid level in different stages   

 

V. CONCLUSION 

The outcomes of research and demonstration project 

on Liquid Level Controlled Using Pressure Sensor for 

controlling system form moving human or object 

interference in a small space. By the simple system of 

this paper, then it can be used for any security purpose. 

The result of this project is satisfying and is a product 

of sincerity and hard work. The system has been 

successfully implemented and the aim is achieved 

without any deviation. There is a lot of future scope for 

this project because of its controlling method. It can be 

used in many applications. The product can also be 

developed or modified according to the rising needs 

and demand.  
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