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Abstract

Hebron city can still not be considered as homogeneous city, tha largest pollution
levels occur i street canyons where dilution of car exhaust gases is significantly limited
by the presence of buildings flanking the street, and large trade movement which causes
increasmg number of traffic motion, and this achieve in A-Salam Street, additional 1o be
Lhe street one of very important junction which connect hetween inside and outside the

clly

Through study the gases percentage out from the vehicles in discrete time of day, by
using spatial modem devices to measure gases percenlapge in the air and others for
meaasure noise in the study domain, and detected the direction of the emission by detect
the direcion of the winds motion. we can detect the range effect of emission on the
environment and health, dependant on these we will find the request solution for this
environment problem (health and air), and solution the vehicles problem, through divided
the vehicles in two type (diesel and gasoline )(pnvate and public),(for light and heavy) to
know the degree of effect for each type, then we will sugpest the solutions for this

problem and so on

Automobile trangport is now an important part m our life, and as it happened with
many other technological advancements, but the negative aspects of vehicles are
becoming more and mare pronounced, One of them 15 air pollution from car exhaust

gases
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1.1 Overview,

The main idea of this project is measuring the air pollutant gases in Hebron
gity in Al-Salam street using equipment for measuring the result (eoussions value) by
using sensors, and finally using programs for dealing these reading (exhaust and air
pollution ) to know how these can effect 1o human and environment. and finally how

to reduce its effect, then found solving problems for air pollution.

1.2 General Idea about Project and Its Importance.

There are many different pollutants and each one has different environmental
effects. The mass of emissions of two different pollutants should not be compared

directly because their effects on health and the environment may be very different,

Carbon dioxide (CO:) contributes to global warming, but has insignificant
direct effect on health. A number of pollutants are toxic to humans and the
environment. These melude particles, heavy metals, NO; from NOy and some Non

Methane Volatile Organic Compounds.

Pollutants such as SO;, NOy and ammoma cause acidification (including acid
rain), which can damage ecosystems and buildings. Combinations of some of these
pollutants in the air can react together, to produce other pollutants, known as
secondary pollutants For example, ozone is made by a chemical reaction between
other pollutants in the air. At ground level, it can have affect peoples health and can

damage crops, forests and some materials Find out about emissions in vour area.

Emission inventorics arc cstimates of the amount and the type of pellutants

that are emitted to the air each year from all sources. There are many sources of air
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pollution, including traffic. household heating, agriculture and industrial processes.

For these there is studying in the project for emissions which out from the
cars and gases launch from it w the atmosphere in Hebron aty (Al-Salam Streel),
these done three numbers of devices which use to measure the gases produced from

the traffic motion in the street,

For these readings it can be determined by the movement of all vehicles type
and actual value for these gases in that cily . then there is analyzing and comparing
the results (actual) for fixed reading to check the pollution level and making fisture

conclusion (Lo reduce the emission) in the Sebta area.

1.3 Project Scope.

There are pollutant gases in atmosphere, and these can produce from many
sources, from mmdustnal region, burning, and exhaust gases and other sources, and it

can effect on human health and animals and plant crops.

It 15 wanted to measure the pollutant gases (NO,, CO, 1IC, CO-, ..., and
noise} and show how it can effects, the cause of choice sAl-Salam street (high
vehicle density), and the study vehicle movement (heavy and light or tea diesel or
gasoline. ..) to show how the vehicles quality can effect air pollution, according this

dita to find solving ta reduce air pollution

1.4 Literature review.

-
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Vehicle emissions are a major source of air pollution in urban areas. The
mpact on urban air quality could be reduced if the trends of vehicle emissions are

well understood.

The steady reliance on the automabile for transportation over the past several
decades has resulted in a dramatic decline in our nation's air quality Over 50% of
the world air pollution is generated by motor vehicles, and Lransportation accounts
for over 75% of the world CO emissions, nearly 50% of world oxides of nitrogen
(NO,) emissions, and 40% of the volatile organic compounds (VOC) emissions.
Ground-level ozone, Lthe most problematic constiluent of smog, forms when volatile
organics combined with NO, in the presence of sunlight: urban areas having sunny,

warm climates are particularly prone to ozone problems 'l

A strong comrelation between Dbreathing smoggy air and an increased
incidence of respiratory and cardiopulmanary disease is emerging. In general slower
tung growth in children appears to be associated with exposure to constituents of
smog . These findings continue to prompt new legislation associated with motor

. T 2
vehicle emission contrals P

Ageressive air pollution control programs in the U S. stimulated changes in
engine design and emission control devices in the 1970s, and later use of
reformulated gasoline and low-emission automobiles in some states also mitigated
vehicle emissions. Since the phasing out of leaded gasoline in the 1970s, several
oxygenated compounds, including ethanol and methyl butyvl ether, have been used to

enhance octane ratings and to reduce carbon monoxide emissions,*

T'here is a study in 1999 by group research department for models for traffic
emissions and air pollution; five scparate models are integrated in one software suite

to cover traffic demand, route choice, traffic flow, traffic-induced emissions and air




quality. The traflic demand model [ollows a behavior-oriented, disaggregated
approach. The dynamic route choice is calculated by an iterated simulation of the
enlire day. Each individual vehicle travels through the road netwark using a
microscopic traffic flow model Fuel consumption and cxhaust gas emissions of all

vehicles in the network are determined based on dynamic characteristics.”!

Their research model summarized into

e Demand route in the track, ralic Qow_ wallic-induced emissions to know air
quality

o The dynamic route choice is calculated by an iterated simulation of the entire
day.

o Traffic flow model can describe each individual vehicle travels through the
road netwuork

= Air quality to know the percentage of pollutant gases (NOy, CO, CO,, HC,
VOC, O, Ni) and the noise and how can find the way 1o reduce the
pollutants

All these models can describe exhaust emissions and air pollutant in certain site.

1.5 Estimated cost.

This project is funded by the Ministry of Education and Higher Education

and implemented by the Renewable Energy and Environment Research Unit

(REERU). The cost of the instruments, parts and other items amounts at US 20,4008.




1.6 Time planning.

In performing our project, the following schedule table will be done:

Table 1-1: 1" semester Time plane.
Week 1 |2 |3 (4 (5|6 |7 |8 |9 |10|11 (12|13 |14 |15 16

Action

Project determination

Data collection

Data analvsis

Study for components

Writing the report

Presentation
Table 1-2: 2™ semester Time planc.
== Week 1 (2|3 (456|789 o1 ]1z]13]1415 16
Action :
Review for introduciion

Measuring vehicle
| number and fuel |
Measuring the emission
reading by usinyg
devices :
Analysis for emissions
equations

Analysis devices
reading

Presentation




1.7 Description of Project Parts.

This praject contains seven chapters and various , and these chapters can be
summarized as follow:

Introduction Chaplter: Il gives a general idea about the project and its importance.

General information about emissions and regulagions chapter: Tt pives seneral

view for emissions and the polices regularity and the dispersion models.

Engine design controlling emissions chapter. this chapler discus the emission that

produce from engine, and how these emissions can be controllable

Devices description and pregrams chapter. this chapter deseribes the devices that

used in project.

Emission estimation tecknique and Caleulution: this chapter describes the

equations that are using for calculating emissions yearly.

Emission anaolysis and reading measurement. this chapter discuss the amount of

emissions by using the devices.

Conclusion and Recommendations: this chapter discuss the emission resnlted and

its dispersion model suggested way to reduce emissions.
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2.1 Traffic Emissions and General Emissions,

Road transportation has an essential economic and social role. However. it is
one ol the major contributors to energy consumption, air pollution, and emission of
greenhouse pases. Moreover, it is at the origin of various other externalities, such as

congestion, incidents, and noise pollution

Adr quality, fuel consumption, and the production of greenhouse gases are
major topics of national and local regulations and of international agreements. To
comply with these regulations and improve the quality of the environment where we
live, it is necessary to implement adequate policies. Hence, there is need to develop
methods for the assessment of the impacts on environment and mobhility of these

policies, znd for the optimization of the associated parameters

Benefits on emissions and fiel consumplion are generally believed to bhe
strictly linked (o reduction in congestion. Conyestion corresponds to increases in the
density of traffic as well as in the frequency of accelerations and slop-and-go
transients, during which more cmissions are gencrated. However, improvements in

congestion may not always correspond to improved total emissions,

For example. ligh free flow speeds generally represent favoruble traffic
conditions, but can generate high emissions, and lower travel times may encourage

vehicle drivers Lo make more and longer trips.

Morcover. the spatial distribution of emissions can be affected in a negative

way by measures that improve congestion.




2.2 Polices,

The policies for traffic and emissions control can be classilied as follows:
— Vehicle technology measures, aimed at reducing engine-out emissions (e g
use of cleaner fuel or exhaust pas recirculation), and/or talpipe emissions (e g

more ellective catalytic converters),

— Traditional transportation measures, such as the construction of new road

infrastructure, and the introduction of additional public transportation services

— Innovative measures. relying on  the application of information,
communication and processing technolegies to uwansportation systems. This

concept is generally referred Intelligent Transportation Systems (ITS)

2.3 Models.

A typical model-based traffic emission laboratory is composed of a system of

sub-muodels.

The most sophisticated systems are composed of
¢ Demand models: trip gencration, trip distribution, modal choice, and possibly
other models. These are generally econometric models that estimate the
transportation demand from demographic and land use information Trip

generation, trip distribution, 19 mode choice, together with traffic assignment.

¢ Supply models, which simulate the performances resulting from users
demand, and the technmical and osganizational aspects of the physical

transportation supply. The system includes the network configuration. the

10




network loading or flow propagation model (that defines the relationship among
path and link flows), the link performance model (that defines the relationships
between link performances (such as travel time and cost) and flow of vehicles),
and the path performance model (that defines the relationships between the
performances of the single links and those of & whole path berween any origin-

destination pair) *

* Traflic assignment models. which represent the interaction between demand
and supply. A variety of traflic fow models exist, and differ in the way traffic
flow is represented and moved across a nctwork. Microscopic and mesoscopic
mardels represent flows at a vehicle level, while macroscopic models represent

flows as a real number quantity,

®* Emission models, which calculate emissions produced by the vehicles a5 a
function of their characteristics and of thei operating conditions (i.c. speed and

ucceleration),

* Dispersion and photochemical models (called also gir quality models), which
estimate how the pollutants emitted react with other componeats of the air, how
they are dispersed and how ultimately they impact air quality in terms of
concentrations of pollutant While macroscopic dispersion models are relatively
simple, microscopic dispersion models require detailed information about the
external environment such as urban morphology (e g road width, buildings
height, efc). and micro-climate condrtions, can illustrate the agreement for

mpdels.

11
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Figure 2.1: Agreement modeling.

2.4 Vehicle Emissions Model.

Variables and parameters that influence emissions can be grouped in the following

categories: vehicle technology specifications. vehicle status, vehicle operating conditions,

and external environment comditions




Vehicle technology specilications include general vehicle design characteristics
(weight, aerodynamic efficiency, etc), propulsion characteristics (Otto or Diesel cvele),
tvpe of fuel, emission control devices (i.e. catalyst converter), and engine power.

— Vehicle status includes mileage, age, and mechanical status.

— Vehicle operating conditions include engine dynamics (engine speed, power
demand, etc.), air-to-fiuel mass ratio, vehicle kinematic variables (speed and
acceleration), and temperature of the catalyst. These variables can in turn depend

on the vagaries of individual driver behavior

— Faxternal environment conditions include air conditions (ambient temperature,
atmospheric pressure, relative air humidity), and road characteristics

(longitudinal grade, curves. and pavement quality)

Given the strong influence of vehicle technology specifications and status on
the emissions gencration process, emission models are usually calibrated separately
for every vehicle make and model. or for hamogencous vehicle categories. Vehicle
operating conditions are generally the principal input to the models, while extomal

environment conditions can be introduced as secondary inputs.

There are a variety of approaches for vehicle emissions modeling, each with
ils sirengths, its weaknesses and its limitations. There are technology-based
enmneering models that are very detailed and are usually m practice developed for a

; i " 4
specific vehicle or engine.
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3.1 Introduction.

Emissions from an individual car are generally low, relalive to the
smokestack image many pcople associate with air pollution, But in numerous citics
across the country, the persomal automobile is the single greatest polluler, as
emissions fram millions of vehicles on the road add up Driving a private car is

probably atypical citizen’s most polluting daily activity.

Internal combustion engine designs are subject to constant changes. Ln spite
of the advanced technologies of fuel injection systems, which secure better burning

process, it 1s necessary Lo use emission control systems outside of engines.

In this chapler there is stop an overview how the vehicle in the modem itself
using control system for control emissions as using catalytic converter, FGR. PCV

and canister purge

The exhaust gases can be classified into groups and these gases have an effect
for human and animals health, and it can be site at hydrocarbon compound group,
although these gases have its effect must be studied 1o know the affect and how it can
be harmful,

3.2 The Combustion Process.

Gasoline and diesel fuels are mixtures of hydrocarbons, compounds which
contain hydrogen and carbon atoms. In a “perfect” engine, oxygen in the air would
convert all the hydrogen in the fuel to water and all the carbon in the fuel to carbon
dioxide. Nitrogen in the air would remain unaffected. In reality. the combustion

process cannot be “perfect,” and eutomolive engines emit several types of

pollutants ®




3 2.1 Engine Combustion equation.

In general, any equation for luel combustion (diese]l or gasoling) it can
produce hydrocarbons and oxide of nitrogen and carbon dioxide and carbon
monoxide and water as equation:

Fue! + Air = Hydrocartbons + Nitrogen Oxides = Carbon Dioxide + Carbon

Monoxide | water + 0, ¥

3.3 Emissions,

Main emissions produces from cars are (HC, NO,, VOCs, SQ: ) and has an
effect for human-as illustrates in these sections.

3 3.1 Carbon dioxide (CO4).

Carbon monoxide ((C(J) is a byproduet of incomplete combustion. The
principal chemical reactions that happen during a combustion are -
2C+0: 2 2CO
2C0+ 0. = 2C0;

The first reaction is much faster (- 10 times) than the second. Therefore, CO
can be either an intermediate product, or a final product, when there is insufficient 02
o adequately mix with the fuel. Under enrichment conditions, due to the lack of
owygen, much of the carbon present in the excess fuel is partially cadized 10 CO
mstead of CO; Note that CO is also generated under stoichiometric conditions due 1o

possible partial oxidation of 1IC !

16




CO is colorless, odorless, but poisonous. It reacts with the hemaoglobin
present in the blood to form carboxyhemoglobin, causing a reduction in the oxygen
transported from the lungs to the body cells. High concentrations of CO can increase
the risk of cardiovascular problems and impede the psychomotor functions Infants,
elderly, and people with cardiovascular diseases and respiratory problems are more
at risk. Also, CO indirectly contributes to the buildup of ground-level ozone and

methane,

As general rule the higher carbon dioxide reading more eflicient engine
operating, engine mechanical problem occur by decreasing COy for reasons as

mistire this is can be occur by imbalance for air fuel ratio as seen in figure{3.1)

S e
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Figure 3.0;: Eifects of A/F rudiv on exhaust CO+

3.3.2 Oxygen (Og).

Oxygen reading provides a good indication of a lean mixture (lean running
engine), since O, increases with leaner air/fuel mixture, otherwise CO indicates for

richer mixture. |.ean mixture and misfires causes high O, *
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3 3.3 HOC emissions,

It is unburned gas emission thal can be resulted in combustion process Jor in
other meaning result when fuel molecules in the engine do not burn or burn only
partially. Hydrocarbons react in the presence of mitrogen oxides and sunlight to form
ground-level ozone, a major component of smog. Ozone irritates the eves, damages
the lungs, and aggravates respiratory problems. It is our most widespread and

intractable urban air pollution problem.

A number of exhaust bydrocarbons are also toxic, with the potential Lo cause

cancer; this emission can be produced hy:

o Misfiring happens if the air-fuel mixture within the spark plug gap is out of
ignitable range, or the spark plug fails to produce a healthy arc.

* Incomplete flame propagation intake manifold absolute pressure (IMAP)
drops quickly as engine accelerates during starting, Flame can not propagates

fast in diluted intake charge

1%




s Over fueling (fuel rich air-fuel mixdure).

* Extra fuel in the cylinder can not be burned. most of it is exhausted. which
can cause an extra of unburned hydrocarbon

3.3 4 NO» Emissions.

Nitrogen oxides ( NOx) 1s the generic term for a group of highly reactive
gases They form when fuel is burned at high pressure and temperature conditions,
which induce the dissociation and subsequent recombination of atmospheric N: and
05 that generate NOs,

Many of the nitrogen oxides are colorless and odorless, However, nitrogen
dioxide (NO: )} can be seen in the air as a reddish-brown layer over many urban
ATCAS.

The primary sources of N(Jy-are motor vehicles and other industrial, commercial, and
residenuial sources that burn fuels. The combustion in motor vehicle engines causes
the production of primarily NO but also NO: . as shown by the following chemical
reactions:

INOAO=22C0

2C0+0,22C0;

When the fuel consumption rate is low, very little NOx 1s emitted Under
endearment conditions, more NOx tends to be formed due to the excess oxygen,
During stoichiometric conditions, NOx emissions lends to increase as more fuel is
burned, due to the increased combustion temperature,!”!

NO is a precursor to the formation of ground level ozone It reacts with

ammonia, meisture, and other compounds 1o form nitric acid that may cause scrious

15




respiratory problems. It also contributes with SO to the formation of acid rain and of
particulate matter. It also causes eutrophication (nutrient overload in water bodies)
and contributes to the formation of smog ™)

They also contribute to the formation of acid rain and it can irritate airways,

especially your lungs

3 35V0OCs and O3 Emissions.

General term for a wide range of hydrocarbon compounds that produce from
combustion processes and evaporation of gasoline vapors, solvents, other solvents,
transporiation, coating as seen in figure (3 3) contribute to Global Emissions of
VOUCs, in and of themselves, do not necessarily give rise to health or environmental
concerns. In many areas, however, they react with oxides of nitrogen (NOx) in the
presence of heat and sunlight 1w form ground-level ozone the primary component of

“smog.” For that reason, they arc regulated as “ozone precursors” !

B [rytEpartatinn

= abhor nonsolvent

B ot =odvomt

B saben Luirkaco coatings

Figure 3.3: Sources for VOU.
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3.3.6 80, Emission

Sulfur diowide (S8O;) is sometimes created during the combustion process
from the small amount of sulfur present in gasoline .during certain conditions the
caralytic oxides sulfur dioxide ro make SO, | which then reacts with water to make
Hz S04 or sulluric acid . Finally, when sulfur and hydrogen react it forms hydrogen

sulfide gas . this process creates the rotten egg order you sometimes smell when

following vehicles on the highway.

Particulate carbon soot is Lhe visible black smoke you see from the tailpipe of

a vehicle that’s running very rich [

3_3.7 Emiszions Influence,

Emissions as seen can effect on human and causes ozoneg, its influence can
illustrate in the table(3-1).

Table 3-1: Emission effect.

Pollutant | Natural Source = Anthropogenic Source | Known or Suspected Effect

Ciaikiaa Fuel-nchand Reduces the oygen- catrying
| e Ubiboticoable stoichiometric combustion capaeiy of the blaosd by

(CO) i mainly [rom motor combining with hemoplobin.
vehicles thas deprives tissues of Oy

Camze gye, throal, and long

Nitrogen Lightning ani High wemperature iritation. Primary pollutants
oxides (NQ) | bacterial activity |  combustion mainly from thal produce photochemical
and MOk, in soils motor vehicles smog and acid ram destroy

ozone at the stralosphcre

Forest fires, wind
Erosion, and
volGas eroptions

FParticulate
matter

Ceal, wastc, and fossil : T
fuels buming Ereathing difficultics
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Solfor | Volginic c;ﬂ“ﬁt:;“ t{:ﬁ;ﬁf - Canse cye, faoat, and Timg
dinxide cruprions and webncrice and duset || unitalivn. Prmary pollutants
(50;) decay B, | that producs acid rain
engings
Lightring and
Orone (0:) photocheniical Product of photochermical Caerr ey, throal, and ong
reactions in the in photochenmical smog | fmitation, impairs lung fonction
| troposphere
Carbom | 3 Ammu,l : «
Soxide respiration, decay, Fossil focls and wood Partly responsible for the
(€0.) and release from combustion atmpspheric gpreenhouse el
e i
Hydrocarh L
nns olher
thim
'.;,I (;??E Biological Incomplete combustion Primeary pollutamis thal produce
\"nl;Jl:m processes and volatile photochemical smog
Orzanic
Compound
5
Anaerohic decay.
Methane cud-chewing Natural pas leak and Partly responsible for the
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3.4 Antomobile Emission Sources.

The emission that can produced in automobile in main form from evaporative

emissions that can result from diurnal, running losses, hot soak and from refueling
losses,

Particular, small emissions can produced miscellaneous emissions resulted
due to wear in brakes, tires, etc as it seen in figure (3.4) !
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- Evaporative Emissions
[diurnal, running losses hotsoak)

= Refueling Losses é % g

(displaced vapors)

» Miscel'aneous Emissions &
(due to other evaporation and wear :
of brakes, fires, etc ) = Crankcase Losses
(due to "blowby")

Fipure 3.4; Sources of evaporative emissions.

3.4.1 Evaporative Enussions.

Up to now, there have discussed the creation and causes of tailpipe or exhausl
emission output. however, it should be noted that hydrocarbon (HC) emission come
from the tailpipe, as well as other evaporative sources, like the crankcase, fuel tank

and evaporative emissions recovery system .

In fact, studics indicatc that as much as 20% of all HC emissions from
automohiles come from the fuel tank and carburcter (on carbureted vehicle, of
course). because hydrocarbon emissions are volatile organic compounds (VOC,)
which contribute to smog production, it is just as important that evaporative

emigsions control are in a8 good a working order as combustion emission controls.

™
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Fuel cvaporated see figure (3 S)vehicle use an evaporative emissions system
lo store fuel vapors from the fucl tank and burn them in the engine when it is
running. When this system is in good operating order, fuel vapor cannot escape from

the vehicle unless the fuel cap is removed !'"!

HC From Evaporative
Sources

KT ermedions pan aizn
OrgeiEke T ArRnoraig
SourtaE FUch BE he
crankease. fual tank, and
EVAR gysiam connoonents

Figure 3,5: Evaporative emissions.

Evaporative emissions can classified as

» Gas tank venting: the heating of the vehicle as the temperature rises from the
night-time temperature to the hottest temperatures of the day mean that gasoline
in the tank evaporales, increasing the pressure inside the tank above atmospheric
pressure. This pressure must be relieved, and before emissions control it was

simply vented into the atmosphere.

* Running losses: the escape of gasoline vapors from the hot cngine

¢ Refueling losses: these can cause a lot of hydrocarbon vapor emission. The
empty space inside a vehicle's tank 1s filled with hydrocarbon gases, and as the

tank 15 filled, these gases are forced out into the atmosphere. In addition, there is
114]

loss from further evaporation and fuel spillage.




3.5 An Fxhaust Gas Analyzer.

Lise of a four or five main gas exhaust analyzer can be helpful in
troubleshooting both emissions and drivability concerns. presently, shop grade
analyzer are capable of measuring from as foew as two exhaust gases, IIC, CO, CO;
and NOxas seen in figure (3.6).

All five of these gases, especially O; and CO» are excellent troubleshooting
tools. Use of an exhaust gas analyzer will allow you to narrow down the potential
cause of drivability and emission concerns, focus your troubleshooting tests in the
areas most likely to be causing the concern, and save diagnostic time. In addition to
helping you focus your troubleshooting, an exhaust gas analyzer also gives you the
ability to measure the effectiveness of repair by comparing before and afler exhanst

readings.'”'
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Fipure 3.6; Gas analvrer.
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3.6 Engine Design Control Emissions.

Engine chamber design compression ratio. valve timing, manifold designs
charge stratilication warm up time ignition system, thermal after-burning closed loop
lambda control

3.6.1 Engine and Chamber Design.

Main design details of an engine have 4 marked etfect on the production of
pollution emissions. It will be clear that the final design ol an engine is a
compromise between conllicting interests.

Combustion chamber design have an ellect for fuel combustion and reducing
emissions, the main source of hydrocarbon emissions is un burnt fuel that good swirl
of the cylinder charpe is important, as this facilitates better and more rapid burning,
Perhaps more important is Lo ensure a good switl in the area of the spark plug. This
ensures a mixture quality that is easier to ignite. The spark plug is best positioned in
the center of the combustion chamber as this reduces the likelihood of combustion
knock by reducing the distance the flame front has to travel '

3.6.2 Compression Ratio.

The higher the compression ratio, the higher, in gencral  the thermal
efficiency of the engine and therefore the belter the performance and fuel
cansumption The two main drawbacks to higher compression ratios are the
increased emissions and the increased tendency to knock the problem with
emissions is duc to the high temperature, which in turn causes greater production of
NC); The increase in temperature makes the fuel and air mixture more likely to self-

ignite, causing a higher risk of combustion knock. with changes in combustion
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chamber design and the more widespread introduction of four valves per cylinder,
together with greater electronic control and other methods of dealing with emissions,

compression ratios have increased over the vears.

3.6.3 Valve timing,

The effect of valve timing on exhaust emissions can be quite considerable
On the main factors is the amount of valve overlap. This is the time during which the
inlet valve has opened but | The exhaust valve has not yet closed. The duration of
Lhis phase determines the amount of exhaust gas lefl in the cylinder when the exhaust
valve finally closed. This has a significant effect on the reaction temperature, and
hence has an effect on the emissions of NOx . the main conflict is that, at higher
speeds, a longer inlel open side is that this causes greater valve overlap and, at idle,
this can greatly increase emissions of hydrocarbons this has led to the successful

introduction of electronically cantrolled valve timing.

3.6 4 Manifold Designs.

Gas flow within the inler and exhaust manifolds is a very complex subject
The main cause of this complexity s the transient changes in flow that are due not
paly to change in engine speed but also to the pumping action of the cvlinders. This
pumping action causes pressure fluciuations in the manifolds. If the manifolds and
both induction and exhaust systems are designed 1o reflect the pressure wave back at

just the right time, greal improvements in volumetric efficicncy can be attained

Many vehicles are now fitted with adjustable length induction tracts. Longer tracts
are used at lower engine speeds and shorter tracts at higher speed.




3.6.5 Change Stratification

It the charge mixture can be inducted in to the cylinder in such away that a
richer mixture is 1n the proximity of the spark plug, then overall the cvlinder charge
can be much weaker this can bring great advantages in fuel consumplion, but the
production of NOx can still be a problem. The later section on direct mixture
injection development is a good example of the use of this technique Many lean-
burn engines use a form of stratification to reduce the chances of misfirc and rough

running.

3.6.6 Warm up time.

A Significant quantity of emissions produced by an average vehicle 1s created
during the warm up phase. Suitable materials and care in the design of the cooling
system can reduce this problem. Some engine management systems even run the
ignition timing slightly retarded during the warm-up phase to heat engine more
quickly

3 6.7 Ignition System.

The ignition system can affect exhaust emissions in two ways, first, by the
quality of the spark produced, Secondly, the timing of spark. The quality of a spark
will determine its ability to ignite the mixture. The duration of the spark in particular
15 significant when igniting weaker mixtures. The stronger the spark the less of
likelihood of misfire, which can cause massive increases in the production of
hydrocarbons. the timing of the spark 1s clearly critical but, as ever, is a compromise
with power, drivability, consumption and emissions. The production of carbon
monoxide is dependent almost only on fisel mixture and is not significantly affected
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by charges in ignition timing Electronic and programmed ignition systems have

made significant improvements 1o cinission levels of today's engines

3.6.8 Thermal after-burning

Prior to the more widespread use of catalytic converters, thermal after-
burning was used to reduce the production of hydrocarbon. Tn fact. hydrocarbons do
continue to burn in the exhaust manifold and recent research hax shown in the type of
manifold used, such as cast iron or presscd steel, can have a noticeable effect on Lhe
reduction of TIC. at temperatures of about 600°C HC. And CO are burat or oxidized
into H2O and CO2. if air is injected into the exhaust manifold just after the valves,
then the after burning process can encouraged.

3.7 Strategy Control Exhaust Emissions.

These strategies are the main for controlling cmissions, and can reduce

EVApOTative cmissions.

3.7.1 EGR Control Valve,

The EGR Europe division of EGR Worldwide began operations in 1990,
Since then, the division has expanded rapidly, with a facility in Milton Keynes,
United Kingdom that hoasts strong product development and desiun as well as
distribution of products across

Europe.

The purpose of the cxhaust gas recirculation valve (EGR) valve is to meter a
small amount of exhaust gas into the intake systems as seen in figure (3.7), this




dilutes the air/fucl mixture so as to lower the combustion chamber temperature, as

secn in ligure.

Excessive combustion chamber temperature creates oxides of nitrogen, which
is a major pollutant. While the EGR valve is the most effective method of controlling
oxides of nitrogen, in it's vorv design it adversely affects engine performance. The
enginc was not designed to run on exhaust gas. For this reason the amount of exhaust
entering the intake system has to be carefully monitored and controlled This is
accomplished through a series of electrical and vacuum switches and the vehicle
computer. Since EGR action reduces performance by diluting the air /fuel mixture,
the system does not allow EGR action when the engine is cold or when the engine
needs full power.

M VG Control Valve
m VG Valve Position Sensor

Figure 3.7: EGR cycle.




3.7.2 Evaporative Tmissions Control.

Evaporative emissions control can be controlled by two ways:

¢ PCV (Positive Crankcase Valve):

PCV systems have been standard equipment on all new cars since the sarly
sixtics. Prior to 1963 PCV was only used in California. There arc a variety of PCV
systems used on various makes and models of cars produced since 1963, but all
functions are essentially the same.

The PCV valve is only one part of the PCV system, which is essentially a
variable and calibrated air leak, whereby the cngine returns its crankcase combustion
gases. Instead of the gases being vented o the atmosphere, gascs are led back into
the intake manifold, to re-enter the combustion chamber as part of & fresh charge of
air and fuel, see figure (3 8).

The PCV system is not a classical "vacuum lzak. " Remember that all the air
collected by the air cleaner (and metered by the mass air flow sensor. on a [uel
injected engine) goes through the intake manifold anyway The PCV system just
diverts a small percentage of this air via the breather to the crankcase before allowing
it to be drawn back in to the intake tract again Tt is an "open system" in that fresh
exterior air is continuously used to flush contaminants from the crankcase and into
the combustion chamber,

This method can reducing the car emissions and evaporative gas that can be
evaporated from crankease that allow for part of vapor emissions to be entered 1o

vacuum line to be combusted as general combustion .
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Figure 3.8: PCV valve,

» (Canister Valve

Evaporative Bmissions Canisters help limit the amount of gasoline vapors
released into the environment by reducing evaporative emissions that occur from fuel
storage and delivery in a vehiclc's fuel system.

As gasoline vapors and condensed liquid from the fuel tank enter the canister
through the tank tube. hydrocarbon molecules in the vapors and liquid are attracted
to and stored on the surfaces of the carbon bed inside the canister. ‘This process is
called adsorption. A manifold vacuum draws fresh air through the carbon bed,
pulling the gaseous molecules into the intake manifold for combustion, This process
is called purging. Recognizes that a canister is an integral part of an effective
evaporative control system.
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3.7.3 Catalytic Converter,

Catalytic converters are used to purify ¢missions from gasoline and diesel
engines, Under certain operating conditions, these engines can release substances
that are environmental hazards. such as carbon monoxide (CO), nitrogen oxides
(NOx), and unburned hydrocarbons (also known as volatile organic compounds, or
VOCs) To convert these substances Lo more acceptable ones, catalytic converters
force the exhaust gas through a substrate, a ceramic structure that is coated with a
metal catalyst, such as palladium or plalinum. For pasoline engines, exhaust gases
react with these metals, causing CO to be converted to C0O. and NOx to be converied
to nitrogen and oxygen. VOCs are also bumed in the converter, leading to the
formation of CO2 and water Tor diesel engines, catalytic converters are primarily

used to treat the NOx compounds see figure (3.9).

Alcehycie IS €Oy
HC A AR T H;O
PAH $0,/S0;

0w NOx

Fizure 3.9: Cutalytic convericr.
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4.1 Introduction.

This chapter 15 describing the devices and programs includes descniption for
devices which will be use in the project tv measure gases concentration produce from
the traffic motion (vehicles motion).

Operating devices and gases which measure by each device, and programs use in
measure operation to compare between the measure gases and standard value approach
10 it by experimental, and calibration this devices to make it ready for use
4.2 Entry RAE Device.

Street level concentration of Ha8, CO, VCO, Os, and the | EL% measured by
using Eniry RAE Alarms ,which has pump cycle 1o measure the concentration of this
gases. The pump cycle will run continuously when the concentration of the £as Of vapor
15 nearing an alarm condilion, see figure (4.1).

4.2.1 Physical Descnption.

As See figure (4.1) the device consists these parts:

1. Display. 7. Gas mlet with external filter.
2. Operation / Program koys. 8. Charging contacts.

3. Charge status 9. Charging cradle.

4 Visual alarm 10. Power jack

5. Gas plate. 1T RS-232 port.

6. Buzzer.
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Figure 4.1 Physical component,

4.3 VRAE Device,

The VRAE 15 a programmable multi gas monitor designed to provide continuous
sxpusure monitoring of toxic gases, oxygen and combustible gases for worker in
hazardous environments.

The VRAE detected inorganic toxic gases and oxygen concentration with the
electrochemical sensors. Tt is also monitors combustible gases with a catalytic bead

sensor und broad range of gases with thermal conductive detector




It has five type of sensors, electromechanical sensors for toxic gases, oxygen
sensof, catalylic bead for combustible gases and thermal conductivity detector (TCD) for

broad range of gases.

4.3.1 Program and Computer Interface.

Lach VRAE with data logging option is shipped with software package, called
Pro RAT suite, and serial compuler interface cable.

Ttz allows the user to configure the VRAE monitor through a user friendly
mterface and send the configuration information from the PC to the VRAE monitor
Collected data can also be extracted from the VRAE monitor to the PC in order to

perform data analyses, report generation or record keeping

4.4 Noise Doasimeter Device,
Noise dosimeter 15 all about measuring sound and protecting hearing Ta do that
well, a dosimeter must provide comprehensive information under varving condition, in

multiple location and with user setting It should be easy 10 use,

Sound energy is commonly expressed in decibels (dB) which relates one ensrgy

level to second encrgy level on a loganthmic scale.
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5.1 Introduction

Whether or not emissions need to be estimated and reported as part of the
project is dependent on various thresholds for a substance being exceeded For the
substances emilled from combustion engines the threshold is Catesorics and for
some substances contained in fiuel Categories, this chapter has the equations for the
vechicles (gasoline, diesel, light and heavy vehicles), and scc the amount of energy
(emissions) produce yearly by the number of vchicles amnd using categories (ready

table) lo estimate emission per year

5.2 Emission Estimation Techniques

In general, therc are three types of emission estimation technique (EET),

detailed in the project Guide, which may be used to estimate facility cmissions:*

» Sampling or direct measurement.
* Fuel analysis or other engineering calculations.

* Emission factors.

3.2 1 Direct Measurement

It can may wish to usc direct measurement in order to report, particularly if

already do so in order to meet other regulatory requirements. The emissions do not

require to undertake additional sampling and direct measurement to fulfill reporting

requirements. For sampling data to be adequate and able Lo be used for emission




reporting purposes it would need to be collected over a significant period of time and

he representative of operations for the whole vear

Direct measurement can be used to estimate emissions from combustion
engines using exhaust samples from the engines used at the facility or similar engines
under conditions equivalent to those at the facility. Appropriate sampling methods
must be used and the caleulations to estimate emissions must be correct In particular
the fuel to air ralio and the amount of air that is entrained with the cxhaust prior to

measurement of its composition must be accounted for '

It is not possible simply to analyze the exhaust emissions, obtain the
concentration of emissions .substances in exhaust and determine emissions of those
substances. It is necessary to relate the concentration of substances in exhaust to foel
use and the overall exhaust emissions or to the total pas flow from the exhaust The
concentration of & substance alone cannot be used to determine emissions of that

substance '
5.2.2 Enuneering Calculations.

An engineering calculation is an estimarion mcthod based on physical/chenical
properties. (e.y. vapor pressure) of the substance and mathemarical relationships (e.g. ideal
£2a3 Iﬂ.‘:au-r].i"?'J

523 Estimating Emissions Using Emission Factors.

Emission factors may be used to estimate pollulant emissions to the
environment. Emission factors rclate the quantity of pollutant emitted from an engine
to 1ts power or fuel consumption and, in the case of road-transport vehicles, the

distance travelled When an emission [aclor related to engine power is used. the
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annual engine operating hours are required. Diffcrent emission factors have different
units. Emission factors based un engine power are expressed as kg of pollutant per
KWh, factors based on fuel usage are kg of pollutant per m3 of fuel and factors based
on distance travelled are kg of pollutant per km travelled in the reporting vear.*

This section provides EETs and details the data inputs required for estimating
emissions from combustion engine powered vehicles. Under the research, occupiers
of facilities are required Lo report emissions from vehicles used on-site irrespective of
whether they are registered. An example of on- is used both on-site and offisite, only
the on-site emissions are estimated and reported by the facility

The EETs for vehicles provide methods for estimating emissions of CO.
NOy, PMyg, 80z VOC; and other reportable pollutants. The parameters required Lo
estimate the pollutant emissions depend on the type of vehicle and how it is used For
the purpuse of estimating emissions, vehicles have been classified as either “road-
transport vehicles" or “industrial vehicles™. Road-transport vehicles include cars,
light and heavy goods vehicles, buses and motorcveles used on either sealed roads or
on well-formed unsealed roads. Emissions are estimated for these based on the
distance travelled,

5.2.3.1 Road-transport vehicles

For road-transport vehicle pollutant emission estimations the vehicle Lype and
distance travelled by the vehicle are required inputs to estimate pollutant emissions.

Table (5-12) contains the emission factors for cars, a category of road-
transporl vehicles, with petrol, diesel and LPG engines. The emission factors are all
in terms of kg/km. As previously stated, only the on-site component of vehicle usage
need be considered '™
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E.qux_tinnlal
consumption using the emission factors from Tables(5-10), (3-11), (5-12), and the

load factors in Table (3-16).

estimates emissions for Road-Transport vehicles hased on fuel

Eipvi = F * LI * EF; Equation |

Where: By = emission of pollutant 1 for a specific type of engine, kg/year.
F = vehicle fuel use, kg or liters per vear (Tahle 5- ),
LF = load factor utilized in facility operations for equipment type (see Table).
EFi — emission factor for pollutant i, for given engine and fuel type, ky/liter
or kg (kg for LPG and liters for liquid fuels in I'able 5- and Table 5- )
1= pollutant type

For petrol powered industrial vehicles VOCg emissions occur from exhaust
(derived from ecquationl) and also from evaporation and the crankcase. The
evaporative and crankcase VOCs emissions are dependent only on the hours of
operation as in Equation2.'

Bii= OpH,* EF; Equation 2
Where: Ey,,; = emission of pollutant i for a specific type of engine, ke/vear.

OpH.. = vehicle operating hours, h/vear.
LF; = emission factor for pollutant 1, for given engine and fuel type, ku/h,

1= pollutant type.




o Privet Digsel vehicles:

Emissions are calculated below using Equation!.

Etﬂ!’.l = F B LF . EF; Equation L.
Pollutant  Fuel usc Load factor Fmission factor LEmission * W* 7
1 Liters/ vear Teable 3,7 Ki/Km table 3 Kgilyear
CcO 1314 * 925 * 3598 145 =0 562
N 1314 * 025 * 343*%10" =547
PMy 1314 * 0.25 * 519% 107 ~ 0,009
SOh 1314 * 025 * 363 %107 = 0058
VoC 1314 * 0325 * 587 *107° = 0.094

NOTE: * Where N (34) is the number of Dicsel Privet vehicles at moming period (Tahles 4),
* VOO Emiszsion is measured from the exhaust only, and so on for the others measorement.
= 7: ie 1o convert the wl per liter (1 liter traveled 7 K, fur the privet vehicles)

# Private Gasoline vehicles:

Emissions are calculated below using Fquation].

Egyvi = F % LF A EF; Equation |,
Pollutant  Fuel use Load factar Ermission factor Emisgion * N#* 7
i Liters/ vcar Table 5.7 Kg/Km table 3 Kefyear
CO 3208 * 025 il e R T =4 561
NOy 3298 * 025 * 343 * 10" = 4444
PM g 3208 * 025 £ 6.10*107 =0.802
S0, 3208 * (025 * 3.63*10° =(.470
VOO 3298 ¥ 025 * 587+ 10° =10.761

NOTE: * Where N (110) is the number of Gasoline Privel vehicles at moming period (Tables 4).
* VOC Emission is messured from the exhaust only, and so on for the others measurenient
* 7. is W convert the unit per liter (1 liter traveled 7 Km, for the privel vehicles).
* Fucl vse from (able 8 reseunch result.




Table 5-1: Morning period, Private vehicle.

Morning Period
Private vehicl: Private vohicle
(Dviesel) (Gasoling)
(Ke/ycar) iKg/year)
0.562 [8e] 4.561
NOx 0.547 NO, 4444
PMis 0.099 BM,,, 0.802
50, 0.058 S0, 0.470
VOC 0.094 vOC 0761 |
The result of the other calculation is estimated in the tables below:
Table 5-2: Midday periad, Private vehicle,
Midday Period
Privet vehicle Privale vehicle
(TMicsel) (Gasoling)
\ __ (Kalycar) (Kg/vear)
co_ | 210 O | " soa
L NDS 2.123 NO, 7835
PM,. 0.383 PM, . 1414
50, 0.225 50, | 0829
VOO 0.36 VOC | 0.875

Emission are caleulated using Fguation] (Fkpy,i =F ¢ LT * EFi), but the
mumber of vehicle is deferent in this period which will be 132 for Diesel and 194 for
Gasoline.

Table 5-3: Evening perivd, Private vehicke.

i Excning Period
Prvats vehiclc Privaic vehicie
(Digsel) (Gusoling)
(Kgfyenr) (Kefyear)
CO 0.760 Co 12311
_ NDy 0740 | NOx | 12484
= Phdia [ {.134 PfMI].;s 2.253
| S0. | 0.078 | S 1.321
—_VoC | oms | Voe 2 460

Emission are calculated using Fquation] (Ekpy.i=F * LF * EFi), but the
number of vehicle is deferent in this period which will be 46 for Diescl and 309 for

Grasoline.




¢ DPublic Diesel vehicles.

Emissions are calculated below using Equation] .

Ewwi = F % LF A EF, Egquation 1.
Pollutant Fuel use Load factor Emission Factor Emizsion * N* 7
i Liters/ year Table 5.7 Kg/Km table 3 Kg/'vear

co 7650 * .25 o 1 O | o = 12.502

NO 7650 * 025 *+ 343% 10" =12 183

PMiq 7650 * 025 * 619% |07 - 2199

S0, 7650 * (.25 * 363%10° ~ 1289

VOO 7650 * 0I5 * 5%7%10° =2 D85

NOTE: * Where N (130) is the number of Diesel Public velicles at moming period (Tables.4).
* VOU Emission 15 measured Irom the exhanst only, and so on for the others megsurcingnl,
* 7. is to convert the unit per liter (1 liter raveled 7 Km. for the prived vichicles),
¥ Fuel use from table § research resull

¢ Public Gasoline vehicles:

Emssions are calculared below using Equation]

Egyi = F = L¥ " EF, equation 1.
Pollutant  Fuel use Load factor Emission factor Emission ¥ N *7
i Liters/ year Table 5.7 Kg/'Km tahle 3 Kg/year
CO 1615 L * 352+ 107 =0.223
NOx: 1615 * 025 * 343%10" =0.218
PMo 1615 * 025 * 6.190#* |p° =0 039
S0, 1615 * (.25 £ 3063% 107 =0.023
Voc 1615 * 025 * 5r7*10° =0.037

NOTE: * Where N (11) 15 the nunnber of Gasoline Public vehicles at moming period (Tablic5.4),
* VO Emission i5 measured from Me exhaust only . And so on for the others mEARUSIL
* 7. is to convent the unit per Liter (1 liter traveled 7 Km, for the privel veliacles),
* Fuel use from table 8 rescurch result,




Table 3-4: Morning period, public vehicle

Mormng Period
public vohigle public vehicle

{Lriesel} {Gasoling)

(Kg/vear) {(Kelyear)
) [ 12502 0 [ 0273
NO., 13 183 N | 0218
 PM,. 2199 PMip 0.039
50, 1,380 50- 0.023
| VOC 2085 VOC 0037

The result of the other caleulation is estimated in the tables below:
Table 5-5: Midday period, public vehicle

| Midday Period |
public vehicle public vehicle
{Dicscl) (Gusoling)
Kg/year _ Kgfyear
CO 20,196 co L178
ND, 19,680 NOy 1.147
M, 3.552 Phg 0.207
S0, 3,083 50, 0.121
VOC 3367 VOC [ 2261

Fmission are calculated using Equation] (Ekpy.i=F* LF * EFi}, but the
mumber of vehicle is deferent in this period which will be 210 for Diesel and 58 fos

Gasoline,
Table 5-6: Evening period, public vehicle.
Cvening Penod
public vehicle . public vehicle

(Dicsed) {Gasaling)

- (Kg/year) (Kg/vear)
o 13,849 i3] 0122
[ NO. 13465 NOk 0119
PMo | 2433 M. 0.021
[ 1 428 S0 0,013
L = =N0E 2309 L _MOC | o233

Cmission are caleulated using Equation] (Ekpy,i=F * LF * EFi), but the
number of vehicle is deferent in this period which will be 144 [ur Diesel and 6 for
Gasoline.




o Light Diesel vehicles

Emissions are calculated below using Equation].

Egyi = F r LF 5 EF, Eyuation 1.
Pollutant  Fuel usc Load facton Ermission factor Emission * N* 3
1 Liters/ vear Table 5.2 Kg/Km table 3 Kg/year

CO 5610 * 025 * 778 % 10" =12.003

Ny 5610 * 025 + 636* 10" = 9812

PMis 5610 * (.25 + j93*10* = 2978

S04 5610 *  0.25 * 57* 107 =1.034

VOU 5610 * 025 * 208 * 10" =37

NOTL: *®* Where N (33) is the numbsr of Light Diesel vehicles ai mormimg period (Tables 4 ).
#VOC Emission is measured from the exhaust only , And so on for the oflicrs measurement.
¥ 3. is o convert the unit per liter (1 liter traveled 3 Kan, for the privet vehicles).
¥ Fuel uze from table & research resull,

» Heavy Diesel vehicles

Emissions are calculated below using Equation].

Egu = F s LF § EF; Equation 1.
Pullutamt  TFuel use Lopad factor Emission factor Emission * N* 1
i Liters/ year Tahle 5.3 Ko/Km table 3 Kg/year

CoO 13048 * ()25 £ 251 %10 =304 (015

NOy 33048 * 025 ® 638%10° =10.015

PMig 313048 * 025 * 494 10" =77 547

SO 33048 * 0325 * 1.72*10° =27.000

VoC 33048 * 0.25 * 205 *10° =351 &

NOTE: * Where N (1Y) i the mumber of Light Diesel vehicles ut moming period (Tabics 4 )
* VOC Emission is measured from the exhaust only, and su on for the others measurement.
* 1: isto convert the wmt per liter (4 liter traveled | Km, for the privet vehicles),
* Tuel use from table B research result,
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Table 5-7: Morning period, Light & Heavy vehicle

Morning Perigd
Liglt vehiele Heavy velucle

(Diesel) {Dicscl)

(Kgiyear) Lfvear)
Co 12.003 CO_ | 394015
Ny 9.812 WO L0.015
PM,, 2.978 PMio 77.547
. 50, 1034 8O- 27.000
L NDE -3.200 voc 321.8

The result of the other calculation is estimated in the tables below:
Table 5-8: Morning period, Light & Heavy vehicle.

Midday Period
Light vehicle ' Heavy vehicle

(Diesel) {Diesel)

(Kprvear) (K phvear)
&) 24,369 CO 1198188 |
N0 19.921 Ny S5.874
PMq 6.045 PM, 432631
50, 2.099 S0 150631 |

i VOC 6.515 VOC 19.545 |

Emission are calculated using Equation] (Ekpy,i=F * LF * EFi), but the
number of vehicle is deferent in this period which will be 67 for Light and 106 for

Heavy.
Table 5-9: Morning period. Light & Heavy vehicle,
Evening Period
Light vehicle Hiéavy velucle
(Dicsed) (Diescl)
(Kgfyear) gfyear)

co 22 550 co 1451 633
NOy, 18434 N0 16,908
PM., 5.594 PM, | 285700
S0. 1.942 SO, | 95474
VOO 6.018 VOO | 18086




Emission are calculated using Equation] (Ekpy i=T * LF * EFi), but the
number of vehicle 15 deferent in this period which will be 62 for Light and 70 for

Heavy.

Table 5-1: Emission factors for Ruad-Transport vehicles — Cars.
Polhurant Petrol (kg/km) | Diesel (kg/km) | 1T.PGS{kg/km)
Benzene 3.78E-05 1LI12E-06 neg.b

1,3 Butadiene 1 O7E-05 3.02E-D6 neg &
TG 5.55E-03 3.52E-04 6.16E-03 |
NOx 9.02E-04 3.43E-04 6.00FE-04
PMI0 1. BOE-05 6. 19E-05 i nego6
S02 4.05E-05 3 63E-05 neg 6
VOCs 6.76E-04 5 87E-0S 7.22E-04
NOTES: E

1. Souree; Reference 6 for petrol and diess] emicsion factors.
1-5cwentific notanon is used, g 7.38F-02 represents 738 x 10-2 or 00738,

_Tahle 53-11: Emission Factors for Read-Transpori Yehicles — Light Goods Vehicles (LGV).

* Source: Reference 1
* LGV 18 Light Goods Vehicle-incindes larpe 4 wheal drive vehicles such as the Tovota
Land cruiser and Nissan Patrol

Pallutant Petrol3 (kg/km) Diesel(kg/K m) sPLG7 (kg/km)

Benzene 5 17E-05 ' 4. 19E-06 neg 6
1.3 Butadiene 1.78E-05 | S5.31E-08 neg 6

CaoF |.18E-02 | 7.78E-04 1.32E-02

NOx |.S0E-03 6.36F-04 9.05E-04
PM10 3. 10E-05 1.93E-04 neg &

— so2 5 58E-05 6.70E-05 neg6 |
VOCs 1.16E-03 2.08E-04 1.24E-03
NOTES:

e
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* Scicntific notation is used; e.g 7.38E-02 represenis 7.38 x 10-2 or 00738,

Table 5-12; Emission Factors for Road-Transport Vehicles — Dicsel Heavy Goods Vehicles
(HGY), Dicscl Buses and Petrol Motorcyeles

Pollutant Rigid HGV: Articulated Buses Motorcycles
(kp'km) HGVs (kg/km) | (kg/km) {kgkm)
Benzene 4 11E-05 2.95E-05 | 362E-D5 | 379505
1.3 Butadiene 1 26E-05 1.94E-05 1 31E-05 1. 48E-05
CO 251E-03 2.32E-03 5 06E-03 1. 90E-02
NOx 6.38E-03 L19EQ2 1.OOE-02 1.20E-04
- PMu 4.94F-04 5.6E-04 S.69E-04 | 8.70E-0S
S0, 1.72E-04 156E-04 2. 65E-04 ZA0E-05
L VOCs 2.05E-03 1 47TE-03 1. B1E-03 5.01E-03
Notes:
* Bource: Reference | for petrol and dicsed cission factars,
* HGYY 1s Heavy Goods Vehicle:
Table 5-13: The number of vehicle @t each period.
Prver Public Lipht Hna'l.'}—|
Period time Dicsel | Gasoline | Dicscl | Gasoline | Diesel | Gasoline | Diesel | Gasolme |
Moming petiod | 34 L1t 130 i§] 33 00 ] 0o
Middavperiod | 132 | 194 210 % 57 | oan we |08
Night pericd T3 309 | 148 6 6 o0 70 00
|

Table 5-14: The research result of the privet nnd public vehicles operatng hours and ameunt of fucl

Public Privet
Diesel Gasoline Diezel Gazoline |
OpH» Tuel | OpH,, | Fuel | OPH, | Fuel | OpH., Fuel
425 T630 sl 1615 BS0 | 1514 1380.4 3298

Number of days in the year taken withoul holydays.




Table 5-15: The research result of the lisht and heavy vehieles operating hours, and amount of fuel

Light ~ Heavy
Diesel Gasoline Diesel | Gasoline
OpHrs Fuel | OPHrs | Fuel | OpHrs | Fuel | OpHrs | Fuel
2244 3610 0.0 0.a 3400 3304 a0 (0.0

Nuomber of davs in the vearr taken without holydays

Table 5-16: Load Factors for Various “Miscellancous™ Tndustrial Vehicles,

| Industrial vehicle type 1.0ad factor

' Carl 025

| Busl 0.23

| Utility1 0.25

LGV 025
HGV1 0.25
Forklift 0.20
Aimport equipment tug (.80
Airport bageape lugs 0.335
Track-tvpe tractor 0.55 |
Wheeled tractor 0.55
Wheeled dozer 0.55
Scraper 0.50
Motor grader 0.50
Wheeled loader . 0.50
Track-type loader ~ { 1 0.50

| Of-highway truck 0.30
Roller 0.50 |

Moles:

# Source: Reference 2 for petrol and divsel ciission faclor.




hapter Six

Emission analysis and reading measurement

6.1. Introduction.
6.2. Arca Research,
6.3. Working Strategies,
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6.3.1.2. Middav Period.
6.3 13 Afternoon Period.

6.4, Devices measurement.

6.4.1. Morning period
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6.1 Introduoction.

The emission produced from vehicles as mainly source and others, the area
that are used to measure the reading and resull can congests for vehicles with its all
kind (diesel and gasoline) for private, public, and diesel for light and heavy truck

These can be expressed in a wide range of collecting information for the
vehicles depending on models, vehicles type, and quantity for vehicles, tracks that

the driver can follow it

Depending on thesc accessories, there is idemtification for the emission
sources and identify the emissions that pollute the environment, and how these
pollutant with its concentration can distribute in the street.

6.2 Area Research.

Hebron is the large population city in the west bank in Palestine. Because of
that, it has a noticed traffic density. This is why Hebron was selected to be the area of
this research.

The area of emission taken in Al-Salam street at its center (Sebta Center), that
the causc for choosing the streel since it has the most congest with vehicles in &l its
kind for diesel and gasoling, the strect are divided into four paths with intersection
(Sebta center) .




Four paths are dividing into :
+ (oes to north ( Al-Gorah path).
= (oes to south (Al-Hawooz path),
= (ioesto east (Bab Al-Zawich path).
s Goes to west (Al-Galadch path).

24 =a = ok

2 5

L=
AlSalam Streat

4 6 B 1 12 1a H 12 20 22 2]
Fipare 6.1: Sebta Junction.

6.3 Working Strategies.

Work 1s starting with dividing Tength for the street into four junction depend
mainly on time. The strategies can divided into two approach, one can uses quantity
and quality, withoul using Entry Rae devices, the other using the devices to

determine emissions.
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6.3.1 Caleulation for the Quantity & Quality,

These calculation strategies determine the number and the kind of vehicles
for periods of times didn't cxceed two hours each intervals as it is in figure (5.2) and
the table (5.1) shows the quantity and quality

The lirst one 1s the moming period in which the traffic density is at the
maximum because all the students, teachers, labors _emplovyees are going each o his

destination. This period is between 7:00 — 8,00 am.

The second period is at the midday at which the school students are goes to
home and it represents the funch time for most of the employees ol the special sector,

and this period is between [2:00 — 2:00 pm.

The third and the last period is the ¢vening period in which all the employees
and the labors are on road to their home. That's between 5:00 — 6:00 pm

These vehicles in general in all of its type, for example the diesel can include
the private, the public, heavy and light and gasoline for private .
6.3.1.1 Momng Penod

This periad will start at (8-9) hour and the graph in figure (6.2) and table(G-1)

shows the distribution for the diesel and gasoline which equal 216 140 vehicles

respectively, this period for people gocs to their work and the student to their schools

and universities,




250

A o]
L= 0

Vehjcles Numher
5
a

50

Vemcle Type

Figure 6.1: Morning vehicle classification,

Tabie 6-1: Morning Vehicle dassificution,

Moming period

Privel Vehicle Public Vehicle Light Vehicle Heavy Vehicle
Number | Number | Number | Number | Number | Number Number | Number
of of of of of of of of
Diesel | Gasoline | Diesel | Gasoline | Diesel | Gasoline | Diesel Gasoline
34 | 110 130 11 i3 0 19 0

6.3.1.2 Midday Period.

This period can be an essentially for vehicle since there is too much

movement in waflic. The following chart represents the distribution of the sort or the

classification of the samples taken at the midday, there is 324 vehicle private in its
kind of diesel and gasoline, 268 vehicle public, 67 vehicle as light and 106 as heavy,
as it shows in figure (6.3) and Lable (6-2).




Midday period

Bprivate

B public |
il hight

B heawy

vehicle vype

Figure 6.3: Midday vehicle classification.

The table below show the conclusion number of cach vehicle type the midday

period.
Table 6-2: Midday Vehicle classification.
Midday period B

Privet Vehicle | Public Vehicle | Light Vehicle | Tleavy Vehidle

Number | Number | Number | Number | Number | Number Number | Number
of al of of of of ol of
Dicsel | Gasoline | Dicsel | Gasoline | Diesel | Gasoline | Diasel Gasoline
i 130 194 210 58 o7 I (§] 106 | 0
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6.3.1.3 Evening Period.

This period get in late time for day that workers can leave their work and in
the chart as in figure (6.4) and table (6-3) can show the distribution for private ,

public, diesel and private.

Evening Period

450 —_
| 400 =5
350 —
e W Privet
Gl ® Pubiic
g W Light
=) WhEavy
100
50 =
o >
Vehiche Type
Figure 6.4 Fvening Vehicle classification.
Table 6-3: Evening Vehicle classification.
_ Evening period
Privet Vehicle Public Vehicle Light Vehicle Heavy Vehicle
Number | Number | Number | Number | Number | Number | Number Number |
of af of of of of of of
Diesel | Gasoline | Dicsel | Gasoling | Diesel | Gasoline | Diesel | Gasoline
94 309 144 6 62 0 70 0




6.4 Devices measurement.

This section can modify the results for Al Salam street, these reading and
results can be taken from the entry and ils software, as it discussed lately with Entry
RAE, VRAE, ozone and noises device.

The work starts al the beginning of street longley nearly 20m before and after
the center for junction at each 5m take a reading with a time equally 15 minutes at
each minute can read for each gas CO, VOC, 1128, 0, with Entry Rae device as it
is exist in the table (G-4).

6.4.1 The lirst day

This is the first day that the trip is starting and there are part winds

maovements, the day can divided into these periodic times:

¢ Moming period.

At this period the reading for CO are fiequently between 1 at the sides for the
strect and maximum at the center 42.4 ppm as in table (6-1) and also the other gases
as seen in figure (6.5) , and the average reading can illustrate in table (6-5).
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Table 6-4: Morning period for 1% day,

CO_| vOC | HS | NO. | HON | W, Noise | Ozone | O,

lime | {ppm) (ppov) | (ppm) | (ppm) | (ppm) | (ppw) | aBA ) (%)
| B00 1 1 0 0o 03 2 69 007 o
8:01 1.2 33 L 0.1 0.3 2 75.9 0.u7 209
| 802 1.2 2 0 0.1 [ 2 656 | 007 | 209
am 2.0 1.3 0 0.1 0.3 1 B5 | 007 | o009
B 53 6.3 0 03 0.3 3 06 | 007 | g
| ®DS 18,6 4 0 0z [ 1 694 | 007 | 208
[ 806 | 101 B 0 0% 0.9 b nr | o1 207
| 807 | 567 24 0 1.2 3.2 3 773 01 | 203
BOR | 424 12 0 22 2.1 & 746 0.1 20.9

| BD9 | 351 3 0 22 20 6 833 03 20.9
| 810 7.4 7 0 20 26 1 W2 | 007 | 09
Bl 28.6 6 0 06 0.4 3 695 | 007 | 09
| 812 | 324 13 0 0.4 0.3 § 725 | 007 | 2009
i 124 0 03 0.5 ] 689 | 007 | 209
| &14 | 223 3.6 0 03 0.4 2 M1 | 07 | 9
®15 | 212 | 42 0 03 | 02 1 [ #13 | 007 | w9

Tahle 6-5: Average Morming period for 1% day.
Avrage Moming period for 1* day

I :
[Tmreﬂanm'l:ﬂ VOC | H3S | NO2 [ HCN | MID | Nowe Ozons

oz
ALY {pp) | (ppm) | (ppm) | (ppm) | (ppm) | aBA | 9 | (%)
ts:m-ﬂzlj 1951 | 733 [ 000 | 069 | 081 | 3% | 747 | 000 T 20 8%

fll
b
50 <
45
a1
35
301
25
20
15 4
10 <

e GO (prpime}

=—VOC (npm)
——=NOZ? [ppm)

Figure 6.5: Morning period for 1" day.
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« Midday period

At this period the reading [or CO are frequently between 1 al the sides for the
strect and maximum at the center 97.6 ppm as in table (6-6) and also the other pases

as seen in figure (6.0) , and the average reading can illustrate in tables(6-7),

Table 6-6: Midday period for 1" day.

€3 | VOC | H:S | NO: | HCN | NH: | Noiss | Ozone | O
Time | (ppm) | (ppm) | (ppm) | (ppm) ' (ppm) | (ppm) | dBA (M) | (%)
12:00 ] 0 0 B0 | 0s [ 2 03 0.07 00
12:01 1 1 6 | ol 0.6 1 759 0.07 mna |
| 12:02 03 0 0 .| 08 2 636 0.07 | 209
12:03 21 1.2 0 0.2 0.4 ] 885 | 007 2090
1204 [ #4 2.3 0 0.1 0.7 2 716 007 209
| 12:05 | 241 4.2 0 0.1 0.6 3 695 | 007 06
12:06 | 101 39 0 0.3 0.7 2 712 0.1 709
1207 | 976 | 302 0 1.1 29 3 753 01 09
1208 | 313 24.4 0 29 i1 6 76.2 0.1 09
1208 | 315 11,3 a 23 1.2 3 %) 2 0.3 09
12:10 [ 133 114 0 2.1 2.6 2 M9 | 007 0.9
1%L | 336 123 0 0.7 0.4 I 662 | 007 0.9
12:12 | 517 13.6 0 0.5 0.7 ] 713 0.07 0.9
12:43 | 363 | 115 0 0.3 0.8 2 665 | 007 | 2089
12:14 | 591 134 0 0.1 0.6 3 7.6 0.07 0.0
12:15 | 323 12.1 0 0.5 03 | 2 553 0.07 0.9

Table 6-7: Averape Midday period for 17 day.
i Average \
Time Runge CO | vOC | H2S | NO2 | HCN | NH3 | Noise | Oconc | 02

(ppm) | (ppa1) | (ppuy) | {ppuwy) | (ppm) | (ppm) | dRA [ %) | (%w
12:00-12:15 | 2871 | 955 [ oo0 [ 071 | LIS | 238 | 7319 | 0.09 | 20,90

&1
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Fipure 6.6: Midduy period for 1% day.
«  Evening Period.

At this period the reading for CO are frequently between 1 at the sides for the
street  and maximum at the center 75.98 ppm as in table (6-8) and also the other
gases as seen in figure (6.7}, and the average reading can illustrate in table(6-9).

Tahie 6-%: Evening period for 1% day,

CO | VOC | H2S | NO2 | ACN | NH3 | Noise | Osone | 02
Time | tppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | dBA | (%) (¥e)
1601 | 0.0 0.0 0 0.0 0.5 3 657 | 007 | 209
16.02 T 0 01 0.6 2 756 0.07 209 |
1603 [ L6 | 11 0 0.3 0.7 3 w2 | ver | 209 |
1604 | 3.2 27 0 0.2 0.4 2 80.9 | 007 | 209 |
16:05 | 352 38 0 01 0.6 1 7Ly | 009 | 209 |
16:06 | 6.6 6.9 0 0.3 0.6 6 756 | 007 | W08 |
16:07 15 B.6 0 0.3 0.6 2 71.6 0.1 20,8
| 16:08 | 7598 | 6.1 0 1.5 3.0 7 78.5 0.1 20.7
1609 | 601 | 254 0 12 1.1 6 79.5 0.1 20.3
16:10 | 5514 | 116 0 24 24 1 u2.4 0.3 0.9
16:11 | 563 A 21 26 2 734 | 006 | 208
16:12 | 302 8.0) 0 0.0 2.1 2 662 | 007 | 2009
16:13 | 204 3 0 0 1.9 2] 68.2 | 007 [ 209
16:14 | 106 93 fl & K 2 854 | 006 | 209
I5:15 | 300 | 153 0 0.6 07 I 8.6 | 0.07 | 09 |
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Table 6-%: Average Evening period for 1 day.
|‘ _ Average
TmeRange | CO | YOC | H2S | NOZ | HON | NiB | Neise | Omome | G2
(ppm) | (ppin) | (ppm) | (ppm) | (ppm) | (ppm) | dBA | () , {'.'*_'-.li‘
[ 16:01 1615 [ 2497 775| 000 089 136 | 300 7589 009 | 20.43

|

a0
e
i)
05
| 64

40 = 0 | ppm )
ek 18 SR 70

NO2 (ppm)

5

16:01
i

@
=
i
=

16:11
16:15

i
4
L
s
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= [==]
] 0 L1=]
— —

Figure 6,7: Evening period for 17 day.

1

6.4.2 The second day (without wind movement)
This is the second day that the trip is starting and therc are not part winds

movements, the day can divided into these periodic times:
¢ Moming period.
Al this period the reading for CO are frequently between 1 at the sides for the

street and maximum at the center 77.5 ppm as in table (6-10) and also the other

gases as seen in figure (6-8) , and the average reading can illustrate in table ( 6-11)
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Tahie 6-10: Morning period for 2™ day.

CO | VOC | HaS | NO2 | HCN | NH3 | Moise | Ozone | O3
lime | (ppm) | (ppm) | (ppm) | (ppany | (ppm) | (ppm) | dBA | (%) (%)
&-00 I 0 ) 0.0 0.4 1 0% 3 007 209
801 389 33 0 0.1 0.5 3 885 0.09 209
802 | 78 22 0 0.4 0.6 2 694 007 209
R:03 96 13 0 0z | 05 1 844 | 008 | 2079
804 | 145 | 65 0 03 0.3 $ 796 | 0.07 | 208
:05 216 44 0 0.3 0.4 & 699 0,07 208
§:06 204 X5 0 0.6 0.8 1 71.9 0.1 207
807 77.5 24 0 43 4.1 7 70.3 na 0.3
B:08 124 12 0 4.5 44 7 76.9 nl 208
& 09 54.3 30 T 23 4 992 03 205
&0 18.9 8.2 o | 23 2.1 1 748 067 | 2098
f:1l 17.4 451 0 08 16 2 9.2 0.07 | 209
812 10.2 0.9 0 06 1.9 3 725 01 20.9
813 18.9 187 0 0.9 0.7 2 0835 007 | 209
14 13.5 16.5 0 08 0.8 2 702 | 0.07 20.9
815 162 | 174 | 0 0.9 0.8 3 753 | 007 | 269

TimeRange | CO | VOC | H3S | NO2 | HCN | NH? | Naoise | Ozone | 02

Table 6-11: Averuge Morning perind for 2™ day.

 Averags

| (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm | dBA | (%) | (%)

BO0-815S [ 3151 | 1360 | 000 [ 116 | 145 [ 335 [ 7968 | 010 | 2084

20

— () (M)
— O (pem)

NOZ (ppm)]

i =4 = .} [ Cr’ i =
&3 ] (=} =] 3 — - —
o3 o =1 =] o ) e "

Figure 6.8; Morning period for 2™ day.
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» Midday period.

Al this period the reading for CO are frequently between 5.6 al the sides for
the street and maximum at the center 110.6 ppm as in table (6-12) and also the other
gascs as seen in figure (6.9) , and the average reading can illustrate in table (6-13)

Table f-12: Midday period for 2* day.

| o VOC | H28 | NO2 | TICN | KH3 | Noise | Qeone | 02 |
Tine | {ppm} | {ppm) | (ppm) | (ppm) | (ppm) | (ppm) _dBA | (%) (%) |
12:00 3.6 13 0 0.1 04 | 1 70 (107 209 |
12:00 [ 76 21 0 01 03 | 3 755 | 007 [ 209
12200 | w2 | 13 0 0.6 0.6 2 697 | 007 | 200
1203 | 338r | 59 0 08 | vy 1 865 | 008 | 209
12204 | 1069 | 94 0 0.7 | 09 6 78.6 0.1 | 209
12:05 | 452 | 194 0 06 0.8 G 726 | 007 | 09
12:06 | 453 | 213 0 Lo 0.8 3 RS | 0,09 | 209
12:07 | 1106 | 494 D | 53 5.1 8 753 | 013 209
1208 | 878 | 467 D 6.9 54 8 792 | 024 | Y
1209 | 448 | 384 0 32 53 G 998 | 03 20.9
1210 | 376 | 1135 0 26 4.1 4 48 | 02 209
PHME S 0 24 | 48 F] 6959 | 008 | 209
12:12 | 627 | 278 0 36 39 3 195 | 007 | 209
12113 | 902 | 281 0 21 2.7 3 695 | 007 | 209
12:14 | 363 | 2435 0 2.5 2.8 2 798 | 009 | 209
12:15 [ 352 | 243 0 2.2 L8 3 798 | 007 | 204

Table 6-13: Averape Midday period for 2™ day,
_ Average
TimeRange | CO | VOC | H3S | NO2Z | HCN | NH3 | Noisc | Ozone | O2

= (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | dBA | (%) | (%)
12:00 - 12:15 | 4184 | 2246 | OO0 | 209 | 248 | 394 [ 7591 | 011 | 2090
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Figure 6.9: Midday period for 2! day.

¢ Bvening period

At this period the reading for CO; are frequently between 1 at the sides for
the streel and maximum at the center 88 6 PPmM a8 in table (6-14) and also the other

gases as seen in figure (6 10) , and the average reading can illusirate in table {6-15)
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Table 6-14: Evening period for 2™ day.

CO | VOC | Hi8 | NO2 | HCN | NH3 | Neise | Ozomc | 02
| Time | (ppm) | (ppm) | (ppw) | (ppm) | (ppm) | (ppm) | dBA (%) (%5)
16.01 i 0 0 00 | 01 2 70 0.07 | 209
1602 | 166 1.6 0 0.1 0.5 2 745 | 007 | 209
| 3603 | 73 2.4 0 0.4 0.4 1 6Y.7 | 009 | 2009
| 1604 | 102 | 30 0 0.6 0.8 2 B6S | 008 | 209
1605 | 186 0.6 0 0.7 0.9 4 786 0.1 20.8
1606 | 293 8.6 i 0.6 1.2 1 726 | 009 | 208
| 1607 | 306 6.7 i 1.2 1.8 3 885 | 000 | 207
| 1608 | #Re | 234 0 51 32 6 753 | 016 | 203
1609 | 658 | 119 0 4.9 4.1 6 792 | 024 | 209
1610 | 563 8.5 D 3.2 33 4 99§ 03 209
16.11 24.4 %3 f) 26 i3 3 48 [ 02 209 |
1612 | 186 9.3 0 2.4 4.6 3 699 | 012 | 309 |
1615 | 226 10.5 0 3.2 4.1 2 795 | 007 | 209
1614 | 2351 | 153 0 3.1 22 R E 0.07 2049
1615 | 2304 | 124 0 00 | 02 [ 2 | 798 0.1 204

Table 6-15: Average Evening period for 2™ day.

. Average

TimeRange | CO | VOC | H2S [ NOZ | HCN | NH? | Nose Qzane [ Q2
_ (ppm) | (ppm) | (ppu) | (ppm) | (ppm) | (ppm) | dBA | (%) | (%)
12:00—12:15 | 2689 | 822 | 0.00 | 1.76 | 199 | 294 | 7120 | 012 | 1953

0
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Figure 6,10: Evening period for 2™ day.
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L6. Recommendations.
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7.1 Introduciion.

Emission is an mmportant source that can hurt the human and it can be essential
influence for hum , there are comparing between it is for actual and theorelical to know
its reliability and influence to decide how dealing with emissions and see how these
pollutant can disperse into in grid of the street into dispersion model, for these COTICEPTS
there is a plan if there is so much emissions to reduce them by suggested way for

reducing emissions pollutant.

7.2 Gases concentration for dispersion model,

The models taken for three emissions that

s CO model.

As shown in figure (7.1) the concentration of the £as emission 1s concentrated at
the centre point (85-100ppm), where all vehicles meted as it interred or oul from the
city.

The gas concentraion is largest from the north side (70-85ppm) where the
vehicles are coming from north city (Bethlshem ) to the south direction. then its
gradually for the west and east direction wath less magnitude concentration (20-65ppm)

which means the wterred vehicles from north is largest source of CO emission.

The CO gas emission 15 the largest emission than other gases as it is received to

100ppm as the number of vehicles is increases, there for the effect pas is started from
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(3-10ppm) with clear effect on the person behaviour to be more than 60ppm with hard
effect causes died.

co

100 {rpm)
9% {ppm]
80 (ppm]
B3 (npm)
Bl {ppm)
T8 {(pom)
70 ippm)
65 {pprm)
BT (ppm)
=5 [epm)
B0 {pom)
g & P
© A0 {ppm)
35 (Epm|
30 (ppmj
£3 {pam)
20 {ppm)

4 B | 10 12 14 16 18 20 22 24
Figure 7.1: CO dispersion model.

The values taken at rated distance from the street about 1.5 meter. so the read
will be larger for nearest distance where the exhaust gas coneentration is lareer with
highest temperatare, then it is dispersing in the air as it is temperature decreasc.
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= VO

The station where the gas concentration are concentrated is near the center point
of the straet for the VOC gas as in the CO gas with (28-32ppm) and (20-26ppm) from
the north side to the south side. the Figure (7 2) show the dispersion model for CO gas.

24

2

VOoC
32 {ppm)
30 {ppm)
23 {ppm}
26 {ppm!
24 {ppimn|
22 {ppm)
20 {gpm)

C AB{spm)

15 (mpm)
12 fzpm)
12 (gpm)

20

1E

s

12

)
10 {mpm)

8 (pom)
8 {ppm)
4 (ppm)

Fignrn 1.2 vacC llil[lﬂlﬂlﬂ:l:l midel

VOC gas emussion is second pollutant afier the CO as seen in the measured
value, and 1t has the same station concentrahion and dispersion direction which depend
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direetly on the wind movement and it torced, if there is high winds the value will ba less

then il'it s low. The sume way for taken measurement of CO is taken for the VOC.

The VOC is the most pollutant gas and eflect on the environment and human
healthy. as it is effect started from (1-3ppm) to be amved 1o died leval at (10ppm)

The result s value

e N[

The concentration of the NO- is not concentrated at the center directly, there is
percentage erfor done when use the devige (VRAE) which use to measure the Zas
concentration. The NO:where its concentrated 1s bemg have one of the highest measured
value concentration as seen in f zure (7.3) for the vehicles that entering from the north o
the south (5.6-6ppm) 25 in CO and VOC,,
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2
NO2
=0 b4 (ppr)
B {ppm)
18 5.8 ippmi)
= = B 52 jppm)
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' 4 (ppim;
i --:3E~-.'|:~::-m
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- e o 2.4 (ppm)
10 5 2 {ppmi
1.6 {pprm}
A < 1.2 (ppm)
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4 ‘ _Er 4 {pom)
4

4 5 5 1 12 14 18 18 20 22 24
Figure 7.5: NOy dispersion model,
The emission from the NO is nol vary high as in the CO emission, but has the
effect which is suitable for 1t
« 03
Os 1s an secondary pollutant, but it is rangs is so much than the rated valus
detected by the EPA (0.061ppm), the concentration at the origin for the street (0 3-
0.32ppm), and its maximum disturbance at the south and east with (3.34-0 4ppm) as

seen in figure(7 4),
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The Oy emission measured as the same way of ather pollutant gases are

measurad The result is lhere are high O ermission in AL Salam streel, as it with CO,

and VO
24
22
03
20 .4 (pom)
0.38 {ppm)
0,36 (ppm)
16 034 {prm)
G.32 {pom)
C A ippm)
16 028 (pom)
J-28 (pam]
129 (pam]
14 022 [
a2 {ppm}
218 (ppm)
12 E 016 [jppem)
73] 214 {ppm)
E 012 {ppm)
n % 31 (ppm)
n 08 {ppm)
o 0,06 {Epem)
a8 .04 (ppm)
02 topin)
[ fppm)
| |
|
4 fi a 10 12 14 18 183 20 22 4

Fipure 7.4: 0}, dispersion model,
7.3 Result Gases conclusion for human.
The data that reporied can express how these emissions can effect on human

depending on ifs concentrations for emission pollutant for CO NO» and H,S The tables

(7-1) and (7-2) can show how the average dala inflluence the human health.




‘the table (7-1)can show the average reading for each emissions i the day by the
rule of -

Gas emission —(1" day( moming period emission(ppm}t midday penod
emission(ppm) + eveming periad emission(ppm)it 2™ ( moming period cmssion(ppm}
midday period emission{ppm}+ evening period emission(ppm)) /6 peried as shown in
figure (7-1) and table(7-2).

Table 7-1: average emission for two day,

Total Averape —|

Time |

CO | VOC | TS | NO: | HCN NIl [ Noise | Ozone | O

Range . _ . .

(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | ABA | (%) | (%)

|' IDay | 2754 | 1149 | 000 | 122 | 157 | 318 | 75,02 010 20 64
|

Table 7-2: NO; effeck

"NO, concentration {(ppm) Emission influence
1-3 | Smell fecling
5-10 Nosa scratching
10-15 closeness
20-30 Hardly closeness
| 30-100 Liquid maintenance in lungs
More than 100 death




Table 7-3: CO cffect.

C'O concentration (ppm) Emussion influence
(Lessthan 3 No effect
3-10 Unbalance losses and behavior cffect
[ 10-30 effect on nervous system
30-60 Hardly closeness mvoluntary movement

and causing heart disease

| &0-500 Tiered , faint, causing death

The averape reading for CO (moming+ midday +evening )3 equal 24.33, for the
1" day and the average for two days as table is 27.54 can effact on nervous system and
nvoluntary movement, for NO; average reading (1 22 pm) can effect on respiratory and
especially for closeness and as we see the data from chapter six the midday period con
he the most emission production since there 15 an increasing for the vehicles numbers
and there a small movement for wind, by see air dispersion madel can see the

concentration for emissions to be masamum n the center of the streel.

The other gases as H:S must mve zero reading since if it give reading can cause
human death. There are not losses for O- concentration or there are negligible (small
change ) {tom ils concentration, the concentration for O must be 20.9 and resulled wilh

average with 20 .64%

The noise with the range 75.02 in acceptable range , but there are dangerous for
frequentad noise between any reading since s [requency [requented and ean hurt the
car, The all rest emissions gasses can be on the suitable range and can eflect en a small

range for human health
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Figure 7.5: pollutant concentration ave rage

74 Levels vehicle Gas emission.

The mator vehicles (Public, privet, light, and heavy)are major source of ar
pollution in Hebron city with larsest percentage for CO and VOC und NO, pas, The
studying for vehicles quality have an effect for the amount of emissions, the studying
vehicles level the study are combining all levels for both sides far small vehicles

gasolne and diesel and on other side diesel can combined for light vehicle and heavy .

The result for emission mn the street taking averags reading can shown in (able

(7-4) these can appear especially in private gasoline and as 1t noticed the gasoline can be

more pollutant than diesel for its molecular construction.




On contrary the public vehicles as table (7-3) there are an incregsing for diesel
pollutant this is not refer to construction for diesel, but reler to the rapidly increasing for

the number for diesel vehicles.

The main pollutant notice can appearance for panly for light vehicle, and mainly
for heavy, this refer to its large power thal using for loading. and can appear as main

source for vehicles level as seen in 1able (7.6).

Table 74 Average Private Vehicle

Average Private Vehicle
Prvate vehicle Private
(Diesel) vehicle (Gasoline)
Kigyr Re/yr
CO 1.167 CO B.4T72
NOy | 1137 NO+ 8.2355
PM 0.205 PMyy 1490
S0k 120 50, 0873
VOC 0.193 voC 1.365
Table 7-3: Averupe public vehicle
Average public vehicle
public vehicle public vehicle
{Diesel) (Gasoline)
Kyiyr Koivr
CO 15516 0y 0.508
~ NOy 15,119 NOx 0.495
PMjq 2.72 PMis 0.089
50 1 .60 50 0.052
vOC 2547 voC 0 844
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Table 7-6: Average Light & Heavy Vehicle,

' Average Light & Heavy Vehicle

Light vehicle Heavy vehicle (diesel) |
(Diesel) | Kglyr
Kgiyr L __(
t_cr_: | 1564l | €O | 134795

NOy 16,036 NOy 31262

PMy | 4872 | PMy | 265393 |
S0; | 1692 | 30, 92.369

__VOC T 535 | voc 119310 |

7.5 Network problems.

The studying emissions in the Al-Salam street junction, the search toam having
an problem lor measunng data;

* The crowded vehicle singe this stregt1s the main parth for Hebrog |
* There is not quick response for devices % measure data (emissions) that force the
team to take resull near cars
® The changing in climate condition per day and make mfluence for device
response.
* Hard for distnbuts the questiommaire because there a traffic light and there is not

fime to complete the questionnaire
7.6 Recommendations,
Hebron hies amoeng mountains m the heart of southen) Palestipe 35Km south of
lerusalem. According to the population of Hebron city 1s sbout 300000 in 2006 census,

thus ifinclude the surrounding towns and villages the population of (he district becomes
400.000 citizen
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There are many different pollutants and cach one has differant environmenial
effects. The mass of emissions of two different pollutunts should not be compared

directly because their effects on health and the environment may be very different

{low To Reduce Emissivns From Your Car:
* Limit driving: Ride a bike or walk instead of driving your car, When vou don's
drive your var it produces zero ozone.
o Ride the bus Don’t let engines idle: ldhing engines put more azone in the air
without getting anywhere. Avoid drive-throush 1o reduce ozone emissions.
o Combine car trips: When you must drive, combine several wips into one (o
minimize cold starts and reduce ozone emissions from your car, Emission levels are
highe st when a vehicle is first siarted. Refuel afier 5 pm
* Pumping gas in the evenings reduces the time that fumes "cook" durimg the
heat of the day, forming more gases.
* Avoid overfilling the guy tunk: Overfills and spills add more ozone-producing
Sumes
o Cap your gas: Make sure your gas cap fits snugly to escaping fumes tha
produce more emission gases,
» Keep your engine tuned: Properly maintamed vehicles reduce comditions thai
contribute o more emission gases in the air
e Aveid traffic congestion: Listen 1o daily traffic repores to avoid areas that are
backed up, ar a standstill. Drive during off-peak howrs if possible 0 reduce unsafe

vzene emissions from stop-and-go traffic.
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¢ Minimize your risk: You can help to minimize risks for all peaples by waking
steps te reduce Traffic related air pollution Whenever possible, use public transit
bicyele or walk instead of nsing your vehicle

s Take fuel efficiercy inio acceant when you buy a vehicle. Natural Resources
produces a Fuel Conswmprion (uide.

o Turn off the engire of your car when you stop for more than 10 secords,
sinless you are in traffic or af an intersection.

* Keep your vehicles well maintained. In addition, you can take steps fo help
minimize your risk of health effects from traffic-related air pollution.

» Pay attention to air quality forecasts in your community, and tailor your
activities aecordingly.

* Avoid or reduce strenuous outdoor activities when air pollution levels are high,
especially in the afternoon during summer months wien ground-level emission
gasex reaches its peak. Choose indoor activities instead.

* Avoid or reduce exercising near areas where traffic is heavy, especially during
rosfy houwr.

° If you have a heart or lung condition, talk to your health care professional
about additional ways to protect your health when air pollution levels are high.
The application of aiternative (gaseous) fuels can significantly help to reduce
pollution from road vehicles.

* Accerding increasing emissions and numbers of automobile it can be change

the rrack direction (for example choice another branch street).
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Abbreviatiens

IMAPR: intake ranifald absolute pressure
VOICs: volatile crganic compounds

pp: Particulate matier

EGR: exhaust gas residual,

2OV Positive Crankcase Valve
EET: Emission Estimation Techniques
OPIirs: operating hours

EPA: ¢nvirotimental profeciion ageney
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