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Abstract — A line source model, created in research center of ecological physical science, personnel of
science at Qena, Egypt is proposed to depict the downwind scattering of poisons close to streets, at
various urban areas in Egypt. The model depends on the Gaussian crest procedure and is utilized to
anticipate air contaminations' focuses close to streets. Toward this path, straightforward programming
has been introduced in this paper, created by creators, received totally Graphical User Interface (GUI)
procedure for working in different windows-based microcomputers. The product interface and code have
been planned by Microsoft Visual fundamental 6.0 dependent on the Gaussian dispersion condition. This
product is created to foresee convergences of vaporous poisons (eg. CO, SO2, NO2 and particulates) at a

client determined receptor matrix.
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1. INTRODUCTION:

Smoke being produced to air is a typical source,
among others, of air pollution. The rising cycle of
smoke relies upon barometrical encompassing,
meteorological conditions, outflow boundaries, like the
activity of climatic delineation, beginning discharge
force and temperature, wind bearing and speed just as
fierce practices, etc.[l] Environmentalists are
enormously intriguing into the smoke weakening
process and scope, since pollutant dispersion in air
may truly influence provincial air quality, and has been
generally worried by human culture.

As of late, in the greater part of the nations, the air
pollution brought about by the vehicular exhaust
emanations (VEEs) has been a generous expanded
because of expansion of an ever increasing number of
vehicles on streets yearly to fulfill expansion in
transportation need [2, 3, 4].

Line source outflow demonstrating is a significant
instrument in screening of VEEs and helps in charge
and the executives of these discharges in urban
environment. The US Environmental Protection
Agency (EPA) and numerous other examination
foundations have fostered various line source models
(LSMs), either deterministic or factual, to depict worldly
and spatial appropriation of VEEs on streets. An audit
of LSMs dependent on deterministic, mathematical,

measurable and fake neural organization has been
introduced by [2].

One of the predominant wellsprings of air pollution
influencing natural living quality in metropolitan
regions is street traffic-instigated air pollution [5, 6, 7].
Giving data about traffic air pollution and discovering
its dispersion is along these lines a significant
beginning stage for arranging compelling measures to
further develop air quality. Such data helps leaders to
streamline for example metropolitan plan.

A line source model, created in research center of
environmental physical science, workforce of science
at Qena, Egypt is proposed to portray the downwind
scattering of pollutants near roadways, at various
urban communities in Egypt. The model depends on
the Gaussian tuft approach and is utilized to foresee
air contaminations' focuses near roadways.

The objective of the present study:

Studies did by Ministry of State for Environmental
Affairs showed that vehicles' emanation contribute
with 26% from absolute pollution loads with
suspended particulate matter in Greater Cairo, over
90% of all out pollution loads with carbon monoxide,
90% of all out contamination loads with hydrocarbons
and half of complete contamination loads with
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nitrogen oxides. These gases hurtfully affected both
environment and public health [8].

Vehicles number were multiplied from 1993 to 2015,
authorized vehicles were about 6.3 million during 2015
contrasted with 5.1 million vehicles during 2010, and
3.1million during 1993. Private vehicles address 62%
(2 million) from the complete number of authorized
vehicles followed by trucks about 29% (0.82 million),
then, at that point cruisers about 27% (0.75 million),
and navigates about 11% (0.42 million).

During 2015, 75% from the complete private vehicles
were brought together in metropolitan governorates,
trailed by Upper Egypt with about 29% from the all-out
private vehicles, while line governorates didn't surpass
2%. [8]

Taking into account the above realities, this paper
worries with examining the pollutants transmitted from
various vehicles wandering the roads. Toward this
path, basic programming has been introduced in this
paper, created by creators, embraced totally Graphical
User Interface (GUI) method for working in different
windows-based microcomputers. The product interface
and code have been planned by Microsoft Visual
essential 6.0 dependent on the Gaussian
dissemination condition. This product is created to
anticipate centralizations of vaporous toxins (eg. CO,
S0O2, NO2 and particulates) at a client determined
receptor network.

2. METHODOLOGY
Theoretical software approaches

The product is a Gaussian sort PC based line source
model, created to foresee grouping of vaporous toxins
CO, SO2, NO2 and particulates on different kinds of
streets, rates of various vehicles and various methods
of driving at intersections. Source stock of this product
has been planned by traffic information, accessible in
metropolitan urban communities of Egypt.

The normal Gaussian line source model depends on
the superposition rule, in particular focus at a receptor,
which is the amount of fixations from all the
microscopic point sources making up a line source [9].
Figure (1) shows the subtleties of line source and wind
arrange frameworks. Leave the length of the roadway
alone 'L', which makes a point '8' with the breeze
vector. The center mark of the line source can be
expected as 'origin' for both organize frameworks,
having same Z-axis.

Gaussian Model

X1
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system

Line source

v
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Figure 1: Orientation of line source and wind
direction coordinate system, source

The present software does exclude compound
responses. The model depends on the Gaussian
diffusion equation and is so formed so it very well
may be applied for any wind heading and any length
of the line source. The standard associated with the
improvement of the model is that the street is isolated
into a progression of components, from which steady
fixations are then processed and summarized. The
blending tallness in this model is thought to be
endless. The condition utilized by this product to
figure contamination fixation at these receptors as
given by Luhar and Patil [10] is follows:
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Where, C is the grouping of the pollutant at any
receptor (g/m3), Q is the source discharge rate per
unit length (g/sec), x, y and z are the receptor
arranges comparative with the focal point of the line
source (x is the downwind, y is the crosswind
distance and z is the height), 0 is the point between
the wind direction and the road, changing between 0-
180 degrees, H is the viable source stature, L is the
line source length, u is the normal breeze speed, u, is
the breeze speed revision because of traffic wake
and has various qualities for various solidness
classes [11], erf is the blunder work and o, and o, are
the horizontal and vertical scattering coefficients,
individually and are elements of distance x and
environmental soundness class [12]. An improved on
schematic of the model is displayed in Figure (2).

Estimation of emission rate (Q)

The emanation rate (Q) of air pollutants on a sensibly
straight highway from a consistent line source for
every unit length can be resolved as the result of the
discharge factor (E) and traffic thickness (V) [13, 14].
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Q=XiEi XV, (2)

The traffic density may be intended by the subsequent
equation:

Vi = Ny, (3)

Where, N number of vehicle and vis speed.
Emission factor of vehicle type (i) is given by Table (1).

Table 1. Emission factors in grams of pollutant per
vehicle km, source[13]

| Typeofvehicle S0, | SPM | No,
| Motorcycles(LTV) 0.02 |0.20 |0.07

' Petrol-driven cars(MTV) 0.08 |0.33 |3.20

| Diesel-driven cars(MTV) | 0.39 |2.00 |099
| Heavy duty vehicles(HTV) | 1.5 | 3.00 |21.00

| Average values® 019 | 055 | 289

* composition LTV, 65% ; MTV, 25%; HTV, 10%

While emission aspect for pollutant CO given by
utilized Stanford Research Institute CO model[14]
which provides the relative amid speed (m/s), v and
production factor (kg/m/veh), E as exposed in equation

(a):
E = avf (4)

Where a and 3 are dimensionless constants[15].
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Figure 2: A simplified schematic of the model.
Input Data Requirement

. Meteorological information: Wind speed
(m/s), Wind course (00 — 3600), strength class
(A-F) [or worldwide sun oriented radiation
(W/m2), overcast cover (>50% or <50%) and
time for figure (daytime or night time)].

. Emission source information: Type of the
vehicle, normal speed of the vehicle (km/h)
and number of vehicle for each kind. Kind of
toxin (CO, NO2, SO2 and PM) and emanation
Factor for every contamination. Length and
direction of the line source.

. Receptors' information: Coordinates for
receptors which client decided. Additionally
client can enter distance for each organizes
and the product will create quantities of
receptors with step entered by client for each
distance.

3. RESULTS

The necessary show of contamination levels
anticipated by the model may change at various areas.
Where there is an especially touchy region, for
example, lodging or a public structure close to a
proposed street improvement, it very well might be
attractive to contemplate the conceivable effect of the
traffic at that site under a scope of conditions. Other
proposed courses, especially in metropolitan areas,
might be situated to the point that their effect all in all
of the encompassing region is significant. It has been
made conceivable, subsequently, to suit the model
yield to an assortment of conditions through giving a
yield document. Four strategies are accessible, which
are:

. Prediction at a solitary receptor for changing
atmospheric circumstances.

. Prediction at a solitary receptor for changing
traffic flows.

. Prediction at a solitary receptor for changing
atmospheric circumstances and traffic flows.

. Prediction at a network of receptor for one set
of atmospheric circumstances and traffic
flows.

For the initial three techniques the outcomes are
given mathematically. This is likewise valid for
technique 4 however, also, the outcomes are created
as contribution to a program which will create
isopleths of pollutant focus for the space covered by
the receptor lattice to deliver a pollution map. In the
accompanying will introduce some illustration of yield
mathematical outcomes from the product.

4. CONCLUSIONS:

Straightforward programming is created to foresee
convergences of vaporous contaminations (eg. CO,
S0O2, NO2 and particulates) delivered from a line
source as per Gaussian model at a client indicated
receptor matrix. This product has been demonstrated
to be helpful apparatus to contemplating the
scattering of pollutants discharged from various
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vehicles. This is the initial step for air quality
administration of air contaminations in Egypt.
Notwithstanding, the proceeded with investigation of
the outflow and scattering of engine vehicles fumes
would empower a portion of the inadequacy of the
current programming to be examined, for example,
discharge rate, vehicles conduct, geography and
foundation commitments.
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