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Abstract— Measuring the level of fluids in a process plant vessel or reservoir at every point in time is an essential factor 
amongst others in various industries, even at home as relating this to monitoring water level in domestic use tanks. Most 
times, checking the level of hazardous fluids by looking into the tanks by workers can be dangerous and can affect them 
when they come in contact with the fluids. At homes, offices etc, monitoring the level of water in the overhead tanks when 
water is been pumped can also be difficult and this can cause wastage of water and energy when the tank gets filled up with 
no one to turn off the pumping machine immediately. Therefore, this paper presents the pressure sensor (MPXV5050GP) 
which can measure a fluid height of about 2 meters and can be used for hazardous and non-hazardous fluids. The pressure 
sensor measures pressure typically of gases or liquids. The level of fluid in a container is measured with the aid of a pressure 
sensor connected to measure the pressure of air trapped within an inverted tube. The pressure sensor was connected to the 
end of a tube and the other end was inverted into a container. As the water in the container increased, the pressure of the air 
trapped in the tube also increased. The pressure sensor mounted on the sealed end measured the trapped air pressure which 
was proportional to the level of the fluid in the container. An analog to digital converter which was connected to the pressure 
sensor converted the analogue readings made by the pressure sensor into digital. A microcontroller (AT89C51) connected to 
the ADC, processed the digital signals and gave the read out. An alphanumeric LCD which was interfaced with the 
microcontroller displayed the value of the measured water level in litres. This pressure sensor will then automatically trip off 
by itself when it gets to a desired level hence, preventing wastage of water and energy. 
 
Keywords— Pressure Sensor (MPXV5050GP),  Microcontroller (AT89C51), Capacity Building, Sustainable Development. 
  
I. INTRODUCTION 
 
Development is a collective and progressive effort 
resulting from the collection of results of growth and 
change. Deborah (2005) (as cited in Wikipedia, 2014) 
stresses that development is the process by which 
vulnerabilities are reduced and capacity increased, no 
one develops anyone else. Capacity development 
emerged from the need to give more direction and 
intensity to the issues of sustainable development 
through the creation of equilibrium between the 
present and the future. That is the enablement to 
satisfy the present environmental needs without 
compromising the requirement of the future. Capacity 
building focuses on understanding the obstacles that 
inhibit people from realizing their development goals 
and also enhances their abilities that will help them 
achieve their measurable and sustainable results. 
This has to do with innovations and inventions as 
they have a way of improving development. Today, 
one of the inventions that have gone a long way in 
capacity building is the use of automation. 
(Wikipedia, 2014) defined automation or automatic 
control, as the use of various control systems for 
operating equipment such as machinery, processes in 
factories, boilers and heat treating ovens, switching in 
telephone networks and other applications with 
minimal or reduced human intervention. Some 
processes have been completely automated. The 
biggest benefit of automation is that it saves labor, 

however, it is also used to save energy and materials 
and to improve quality, accuracy and precision.  
Automatic control applies to processes or events that 
operate and yield intended result without human 
intervention. This type of control is used where 
continuous attention to system operation would be 
demanded for a long period of time. The control of 
liquid level in a container is a basic problem in the 
process industries. Fluid level monitoring system has 
pervaded most automated processes found in 
industries and research laboratories. 
Liquid level control in tanks is at the heart of all 
chemical engineering systems such as those seen in 
oil and gas industries. Sometimes, the fluid in the 
vessel or reservoir to be measured is hazardous to 
human and require no contact or exposure to man. 
Also in our homes or business premises, water 
storage tanks are kept for supplying water to the 
house. Water supply from utility or water boreholes 
delivers water to the storage tank through pump. 
Then monitoring water level in domestic tanks 
presents a measure of task. First, monitoring to know 
when to start water pump and then keeping track of 
the pump to know when to switch off. In the harsh 
economic reality of the present, people cannot afford 
to allow wastage of energy used in operating water 
pump as well as wastage of water. A system of fluid 
level monitoring in a container holds the solution to 
the situations presented above.  
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1.1Objectives 
The main objective of this paper is monitoring level 
of fluid in a container using pressure sensor. This 
research was concieved out of necessity to 
demonstrate a save approach harzardous fluid level 
measurement. Here, a non contact sensor is used 
which analyzes the pressure of air in a closed 
capillary tube to deduce the level of the fluid that 
trapped the air. The objectives of this research are 
summarized below 
 

 To measure the liquid level in a cylindrical 
vessel 

 To show how sensitive fluids are when 
measured in the laboratory as well as 
industrial setup with a non contact scheme 

 To display the result of the measured liquid 
level on a display unit 

 To demonstrate how  pressure is used to 
measure fluid level 

 
1.2 Problem Statement 
The control of liquid level in container is a basic 
problem in the process industries. The process 
industries or experiment laboratories require liquids 
to be pumped and stored in containers. Many times 
the liquids will be processed by chemical treatment in 
a tank, but always the level of liquid in the tanks must 
be monitored and controlled.  Measuring out a certain 
quantity of sensitive fluid becomes a task that must 
be done properly to ensure the right amount of fluids 
that are used. In some processes, very precise 
measurement is  necessary  while the means to 
measure out the right amount given the risk factor of 
the fluid poses a challenge. Furthermore, in 
ubiquitous senario of automated measurement of 
fluid, the task becomes even more daunting as some 
fluids would not be successfully measured with a 
sensor that makes contact with the fluid. A non-
contact sensor like a pressure sensor holds the key 
that overcame the problems raised in this paper. In 
essence, controlling the level of a hazardous liquid in 
a tank or cylindrical vessel using a pressure sensor is 
being pursued here.  
 
II. INTRODUCTION TO WATER LEVEL 
SENSORS 
 
Measurement of the level of the liquid stored in a 
uniform container or vessel is a critical process in 
various Industries like petrochemical industries, oil 
refineries, Juice plants, water treatment plant etc. 
Radar based level measurement, electromechanical 
level measurement, ultrasonic level measurement, 
Hydrostatic Pressure based level measurement, 
Weight based level measurement, Capacitance based 
Level Measurement and 3D level Scanner are proven 
instrumentation technique for measuring the level of 
the liquid. Optical liquid level detection method that 
does not depend on the liquid properties using an 

LED and a photo transistor placed reciprocally with a 
shift in their optical axes was presented by Eldar 
Musayev and Sait Eser Karlik. Ref [3] discussed a 
novel approach of contact less level measurement 
using millimeter wave to see through an opaque 
container. Ref [4] in his work presented the 
application and advantages of RADAR in level 
measurement. Ref [5] presented the design of an 
electromechanical level detector Silometer. 
Ultrasonic level measurement is well established 
instrumentation technique though, it suffers from 
changes in sound velocity. Hydrostatic pressure based 
level measurement system works on the principle that 
the pressure at certain depth in a liquid container is 
directly proportional to the liquid column above that. 
The 3D level scanner is a level measurement device 
used for measuring the average volume of solid 
substances stored in small containers, overcoming the 
challenges of harsh and dusty environments. These 
provide continuous me asurement readings on 
displays but demand higher expenses due to which 
they are not often used. Ref [6] explained various 
applications of capacitive sensors like proximity 
sensing, switches etc., and capacitance measurement 
techniques. Capacitive level sensors are typically 
used in industries where the level of powered and 
granular solids, liquid metal, corrosive materials etc., 
is to be measured. 
Ref [7] presented the design of four electrode 
capacitive sensor to determine the level of the liquid 
and also the gradient status of the container. Ref [8] 
discussed a new capacitive sensor transducer design 
with high sensitivity, in which the change in 
capacitance is measured in terms of phase shift 
between voltage and current in a series RLC circuit. 
The capacitive to frequency transducer discussed in 
this paper is low cost but the true trade off is the 
sensitivity of the transducer. The capacitive sensor 
and the transducer circuit are discussed in the first 
section; the microcontroller setup, the measurement 
of frequency and capacitance are discussed in section 
two; Measurement of level by the embedded level 
measurement system and linearization is presented in 
section three followed by the results and conclusion 
at the end. Determination of the liquid level and 
taking the necessary control action, corresponding to 
the particular level plays a very important role in 
daily industrial processes. Thus citation of accurate 
liquid level and further proceeding with the perfect 
control action form the base of a process. The 
embedded liquid measurement system presented in 
this paper highlights the way by which an accurate 
level reading can be obtained. 
 
III. MAJOR COMPONENTS  
 
The major four components of this design are 
pressure sensor (MPXV5050GP), analogue to digital 
converter (ADC0804), microcontroller (AT89C51) 
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and alphanumeric LCD (2 X 16 HD 44780), and 
other minor components.   
 
3.1 System design  
Every measurement system requires three basic 
functions which are detection of the magnitude 
measured, signal processing with information about 
the measures quantity and presentation of results. 
These basic functions will form the major building 
blocks of the five-point level indication project. In 
this chapter, all the intrinsic units of the project will 
be designed and at the end a holistic design of the 
system will emerge. Now they are developing with 
AT89C52 microcontroller which has a processing 
capability that matches the system under design.   
The power supply unit is responsible for supplying a 
+5volts to the system from 220volts AC. Then the 
level measuring unit as the name implies, measures 
the level of the fluid in a cylindrical container. Since 
the measurement is in an analog world, the measured 
value has to be converted to digital before passing the 
value to the control unit. An analog-to-digital 
converter within the level measuring unit does the 
conversion. The control unit is the processing unit of 
the system. Using a microcontroller, this unit 
processes data from the level measuring unit and 
passes it to the visual unit for presentation. The visual 
unit presents whatever the control unit passes to it on 
a Liquid Crystal Display. 
 
3.2 Power supply unit 
The AC input voltage is converted into a DC voltage 
with the right value and degree of stabilization. For a 
standard +5 power supply, the 220volts AC voltage 
supplied to the transformer is stepped down to 12 
volts at the secondary winding. A bridge rectifier 
diode is utilized to convert from AC to DC before it 
is fed to a filtration circuit where a filter capacitor 
provides a better DC. A filter capacitor is added after 
the rectifier diodes and the output voltage waveform 
is improved considerably.  
 
3.3 Level Measuring 
The level measuring unit is the input unit of the 
system under design. The level of fluid in a 
cylindrical container is measured with the aid of a 
pressure sensor connected to measure the pressure of 
air trapped within an inverted tube. As the fluid in the 
main container is rising, the air pressure in the 
inverted tube increases. The pressure sensor that is 
mounted on the sealed end measures the air pressure 
which is proportional to the level of the fluid in the 
container.The level (height) of the liquid will be 
determined based on the pressure produced by 
hydrostatic column of the liquids at the bottom of this 
container and measured at the end of the 
measurement/inverted tube. The pressure sensor will 
have atmospheric pressure on one side and 
compressed air (by liquid) on the other. The 

MPXV5050GP is used to differentially measure the 
pressure.  
 

 
Fig 1: The arrangement of pressure for fluid level 

measurement. 
 
3.4 The Display Unit 
A 2x16-HD44780 Liquid Crystal Display is used to 
display the status of the water level to a user. The 
LCD connection is shown in the figure below. The 
data (D0 – D7), RS and EN pins are connected to the 
input / output pins of the microcontroller. The VSS 
and RW are connected to ground. The VDD pin is 
connected to +5 volts supply while VEE is connected 
to variable terminal of a potentiometer to control the 
contrast of the LCD. The data pin of the LCD is 
interfaced to port 0 of the AT89C51 microcontroller. 
The LCD is ready to receive command and data from 
the microcontroller with this standard hardware 
configuration. 
 
3.5 The Control 
The control section of this project is being designed 
with a AT89C51 microcontroller. The AT89C51 is an 
eight bit general purpose microcontroller suitable for 
medium range electronics system. It was selected for 
this design because it offers rich features at a 
competitive cost. 
 
3.5.1 Features 

 Compatible with MCS-51 series of chip 
 4K Bytes of in-system reprogrammable flash 

memory – endurance:1,000 write/erase cycle 
 Fully static operation: 0Hz to 24MHz 
 Three-level program memory lock 
 128x8-bit timer/counters 
 Six interrupt sources 
 Programmble serial channel 
 Low-power idle and power-down modes 
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Fig 2: The complete circuit diagram of the system 

 
3.6 Software subsystem design 
Programming the microcontroller can be achieved 
through either high level or low level language. Next, 
if a high level language is used, it is passed through a 
compiler, on the other hand, for low level language, 
Assembler is used. A typical low-level language is 
assembly language and it requires details of the 
device to be programmed. These include the size of 
the programme memory, device programming 
voltage, erase data and the device programmer. 
Designed programme is loaded into chip programmer 
attached to the computer. Assembler translates 
assembly language instructions into binary form. The 
transfer of binary equivalent of this program into the 
memory of the IC chip is known as blasting. 
 
IV. SYSTEM IMPLEMENTATION RESULTS  
 
The pressure sensor was connected to the end of a 
tube and the other end was inverted into a container. 
As the water in the container increased, the pressure 
of the air trapped in the tube also increased. The 
pressure sensor mounted on the sealed end measured 
the trapped air pressure which was proportional to the 
level of the fluid in the container. An analog to digital 
converter which was connected to the pressure sensor 
converted the analogue readings made by the pressure 
sensor into digital. A microcontroller (AT89C51) 
connected to the ADC, processed the digital signals 
and gave the read out. An alphanumeric LCD which 
was interfaced with the microcontroller displayed the 
value of the measured water level in litres. The 

system automatically turned itself off when the fluid 
level increased to 4 litres. 
 
CONCLUSION 
 
Automatic monitoring of fluids (hazardous and non-
hazardous) in tanks , either in industries or homes can 
be of great importance as automation helps to reduce 
labor and risks of handling machines. This device 
discussed in this paper shows the level of fluid in a 
tank or container by displaying it on the LCD and 
also trips off itself when a desired fluid level is 
reached. Though this sensor technology is an 
emerging technology, its benefits cannot be 
overemphasized as it will bring sustainable 
development to the world of technology.  
 
RECOMMENDATIONS  
 

(1) This device should be used in industries to 
help monitor the fluid levels in their tanks as 
this will reduce drastically the risks of 
workers coming in contact with hazardous 
fluids.   

(2) It should also be used at homes to monitor 
water in overhead tanks when water is 
pumped thereby reducing wastage of water 
and energy and also the stress of checking 
water level every now and then. 

(3) Government should also encourage the use 
of sensor technology by sponsoring more 
research and subsidize the cost of the 
technology in order to make it affordable to 
farmers.   
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