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ABSTRACT

The main purpose of this paper is to find the concentration of
adulterants in the gasoline using density method in
LABVIEW. The researches have been made in many
techniques to find the adulterants in petrol. For example
distillation test, chemical maker test, evaporation test, gas
chromatography may measure the adulterants specifically.
Even there are digital densitometers to measure the density of
petrol which are expensive and need a controlled environment
and there is a very small change of density even for high level
of adulterants. The above reasons and techniques led the
project to use the density technique in NI-LABVIEW using
CRIO through load cell sensor and flow sensor. In this paper,
Compact RIO is connected to LABVIEW and the density is
calculated. By this paper, certain measures can be assured to
the life of engine and can decrease the pollution to some

extent.
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1. INTRODUCTION

Gasoline is a composition of Carbon (83 to 85 percent),
Hydrogen (10 to 14 percent), Nitrogen (0.1to 2 percent),
Oxygen (0.05 to 1.5 percent), Sulphur (0.05 to 6 percent) and
Metals (less than 0.5 percent).Adding the adulterants is one of
the most common fuel adulteration practices due to huge
difference in taxation between petrol and adulterants [1-4].
Adding illegal compounds can cause dangerous and
undesirable social issues to fuel such as environmental risk
due to toxic gas emissions i.e., carbon monoxide and nitrogen
oxide, less reliability on motor vehicles and so far unfair
competition to the market on fuel prices that trigger a big loss
on tax revenues for the government [5]. The most common
adulterants used in gasoline are kerosene, ethanol, and
naphtha. But due to hydrocarbon contamination , kerosene as
high potential for use as an adulterant .
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In the Indian sense, mixing diesel adulterants in the gasoline,
and mixing kerosene adulterants to diesel. This is because
these types of adulterations are difficult for the automobile
user to detect the limited way small volume percentage. For
both cases, the approximate adulteration level by volume is 10
to 30 percent [4]. More than 10 percent of adulteration is
financially un attractive, whereas consumers are likely to
detect more than 30 percent of adulteration from engine
deterioration caused by adulterated fuel quickly [6]. To test
the adulteration effectively, the fuel quality must be checked
at the point of distribution itself. The equipment should be
compact for this purpose and the measuring process should be
rapid, capable of delivering test results within a very short
time [3]. Most of the physicochemical properties are made to
ensure the better quality of gasoline and these tests includes:
specific mass measurements, distillation analysis, octane
analysis, odor based method, ultra-sonic techniques, checking
properties like density, viscosity and others [6]. The new
requirements however were select based on engines better
functioning, rather than having adulterants illegally inserted.

2. RELATED WORK

Working bench for virtual laboratory instrument engineering
is a graphical programming, languages in which applications
are created using icons rather than test lines [9]. In a
text-based programming languages instruction set the order of
execution of the program where as in LABVIEW flow of data
is by the nodes of block diagram which determine the order of
execution virtual instruments and functions. Digital
instruments are the applications for lab viewing which
represent physical instrument. In lab view we built interface
using collection of tools and objects. This Ul is referred to as
front panel [10]. Then add code to manage the front panel
objects using graphical representation of the functions. It is
referred to as G code, or block diagram code. This code is
present in block diagram.
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A virtual instrument contains the components of:

e FRONT PANEL
e BLOCK DIAGRAM
e |CON AND CONNECTOR PANEL

3. PROPOSED MODELLING

There are many methods to detect adulterants in gasoline like
ASTM, evaporation test, Distillation test, Fiber optical sensor,
IR method etc [11].

With most commonly used materials, including petroleum
products, the ASTM has created and reported the methods of
tests. Many Americansocieties for testing materials tests were
standardized and reported for gasoline. Some of these
measures involve determining, physical and chemical
properties while others provide a measure of fuel suitability
from the pointing of engine output or air pollution produced
for the use of mobile cars [12]. Though no particular test is
conceived to assess gasoline adulteration by diesel or gas
mixtures by combining kerosene, certain tests can also be
used to evaluate fuel adulteration including density test,
evaporation test, distillation test and gas chromatography.
Some latest work research going on related to latest
technologies [13-15].

3.1 Optical fiber sensor

Roy S (1999) posted on a technique for detecting or
estimating adulterants of kerosene in gasoline in optical fiber
sensor [8]. The method goes to good use of the increase in
refractive index and hence the absorption of mono chromatic
light in gasoline when mixing kerosene adulterants is the
same.

3.2 Density test

The calculation of the fuel sample density is using
hydrometers and wireless densitometers. The adulteration
induces a density shift that could be associated with the
adulterants. The benefit of the approach is this densitometer
offers really better precision but yet it suffers from drawbacks
that 1) The densitometers are costly and required a regulated
environment and 2) The density change is very low even for
high adulteration rates.

3.3 Implementation using CRio

Compact RIO is a real-time embedded industrial controller
designed for industrial control system for National
Instruments. The Compact RIO is a composite of a real-time
controller, reconfigurable 10 Modules (R10), FPGA module
and an expansion frame for the Ethernet. Compact RIO
empowers developers through work like Micro-Experiences,
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with real world problems in an environment optimized for
learning [10]. There are 4 chassis named chassis 0, chassis 1,
chassis 2, chassis 3. In which any of the chassis can be
connected. In this paper chassis 2 and chassis 3 is used.
Chassis 2 is used to find the mass using load sensor and
chassis 3, for finding the volume using flow sensor.

Many methods have been implemented to get the result of the
paper as discussed above. The methods that have been
implemented may get the correct response or there may be
modules that to be installed or added to get the adulterants in
petrol. The density technique is adapted by analyzing the
techniques or methods before [4]. The density test using
densitometers have limitations due to accuracy, cost and other
reasons [7]. The implemented method in this paper gives the
density by using a formula mass upon volume. In this paper,
mass is calculated using load cell sensor which is commonly
used in weighing machines and the volume is calculated by
the number of pulses obtained in graph by using NI
LABVIEW and CRIO.The volume is actually the liters of
petrol passed. Instead of doing it manually we can get the
volume by this paper. The malpractices like adulterants and
the changing the desired quantity of petrol can be detected by
using this technique. The density is obtained after finding the
mass andVVolume by using the formula of density. Thedensity
ofpetrol is actually 748.9 kg/cubic meter. But 10% of
kerosene and ethanol is allowed in petrol. By allowing the
certain allowed percentages of adulterants in petrol, the
density changes. After calculating the density, the message
should be displayed according to the density value using
LABVIEW.

it Density approximately ranges
etween 700 to 780 kg/cubic meter

Figure 1: Flow of entire process
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Figure 1 shows the flow chart of the entire process that has
been performed in this project. Load cell sensor is used to
obtain the mass while flow sensor is used to obtain the
volume. Using both mass and volume calculate the density of
the petrol and kerosene. As,

Density= Mass/VVolume

If density ranges b/w 700 to 780 kg/m?, petrol is ready to use.
Elsewhere, petrol consists of huge adulterants concentration
and this information will be sent to the authorities.

4. RESULTS AND DISCUSSION

Figure 2: Front and control panel to find volume

The above Figure 2 shows in NI-LABVIEW gives the count
of pulses obtained by passing the gasoline. The count gives
the volume of the gasoline. In the Figure 2, the number of
pulses are 5 that means 500ml of gasoline is passed into the
flow sensor. Flow sensor have a rotor inside it which rotates
when a liquid is passed into it. In NI-LABVIEW, by using the
graph chart the count of pulses are obtained.

s [Treraag

Figure 3: Control and Front panel to find mass
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To get density of gasoline, both mass and volume is required.
As volume is calculated through number of pulses using flow
sensor. Mass is obtained by using load sensor where the
results are shown in Figure 3. To calculate mass using load
sensor, the same amount of gasoline is taken into a beaker and
placed on load sensor, the strain gauge inside the sensor have
Wheatstone bridge which undergoes tension and compression
and gives the mass of the object placed.

S

Figure 4: Front and Control panel to display message

After getting the density value, the obtained density should be
checked whether it is in the range and the alert message
should be displayed if it is not in the range. As mentioned in
the flow chart i.e., Figure 1, Figure 4 is designed to get the
alert message to customers and higher authorities about the
concentration of adulterants.

Table 1: Density values of different composition of gasoline.

SNO | PETROL | KEROSENE | MASS [ DENSITY
(ml) (ml) (gm) (kg/m’)
1 50 0 36.60 732
2 40 10 37.50 750
3 35 15 38 760
4 30 20 38.40 768
5 25 25 39 780
6 20 30 39.40 788
7 10 40 40.30 806
8 0 50 41.40 828
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From the table 1, we can observe that density values from
column 5 have been increased to 780 kg/m*and above which
is restricted as it makes drastic damage to vehicle engine and
environment.

5. CONCLUSION

The density values are obtained in this paper by using
NI-LABVIEW. Different density values of gasoline are taken
by adding kerosene into it as it is a main adulterant at present.
The density values are high when kerosene is added. A small
application is designed in this paper to maintain the engine life
from the adulterants and giving an alert message. In this
paper, the concentration of the adulterants are obtained by
calculating the density. In the future scope, we can add a
module that can detect the particular adulterant name for
example like kerosene, ethanol etc.., and also the particular
concentration of every adulterant. The effects of that
adulterant can also be explained to customer.
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