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Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

Mean Std. Error 95% Confidence Interval of the
F Sig. t Df Sig. (2-tailed) Difference Difference Difference
Lower Upper
Equal variances assumed |  2.281 132 1.165 213 245 16166 13878 _11191 43523
coz Equal variances not 1114 42.843 271 16166 14506 13091 45423
assumed
Equal variances assumed 16.317 .000 -2.393 213 .308 -.70821 .29600 -1.29168 -12474
co Equal variances not -1.036 32.118 018 -70821 68384 -2.10094 68452
assumed
Equal variances assumed | .252 616 5.959 213 070 48.70563 8.17317 32.59498 64.81628
HC Equal variances not 5.912 44.103 055 48.70563 8.23840 32.10331 65.30795
assumed
Equal variances assumed 2.564 111 -1.933 213 .055 -.24127 12479 -.48725 .00471
, \
° Equal variances not 1722 40.725 093 - 24127 14012 - 52430 04176
assumed
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Independent Samples Test

Levene's Test for .
. . t-test for Equality of Means
Equality of Variances
95% Confidence Interval of the
. . . Mean Std. Error .
F Sig. t df Sig. (2-tailed) . . Difference
Difference Difference
Lower Upper
Equal variances assumed 14.332 .000 2.577 133 .073 .73525 .28527 .17100 1.29951
COo2 Equal variances not
1.855 32.553 .011 .73525 .39637 -.07160 1.54211
assumed
Equal variances assumed .813 .369 1.284 133 201 12406 .09664 -.06710 .31521
(6{0) Equal variances not
1.667 72.410 .100 12406 .07440 -.02424 27235
assumed
Equal variances assumed .052 .820 2.455 133 .065 25.80091 10.50995 5.01264 46.58918
HC Equal variances not
2.380 42.764 .052 25.80091 10.83888 3.93875 47.66308
assumed
Equal variances assumed 1.855 176 -.905 133 .367 -.14330 15834 -.45649 .16990
02 Equal variances not
-.823 39.682 415 -.14330 .17403 -.49511 .20852
assumed
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Independent Samples Test

Levene's Test for Equality of .
. t-test for Equality of Means
Variances
95% Confidence Interval of the
Mean Std. Error )
F Sig. t df Sig. (2-tailed) Difference
Difference Difference

Lower Upper

Co2 Equal variances assumed .091 .763 .297 117 767 .11010 .37098 -.62462 .84481

Equal variances not assumed .294 18.158 772 .11010 37477 -.67678 .89697

CoO Equal variances assumed 413 522 .395 117 .694 .94783 2.40189 -3.80899 5.70464
Equal variances not assumed 1.033 106.723 .304 .94783 91742 -.87091 2.76657
HC Equal variances assumed .004 .948 2.321 117 .062 30.70577 13.22678 4.51083 56.90071
Equal variances not assumed 2.401 18.703 .057 30.70577 12.78701 3.91342 57.49812

02 Equal variances assumed 293 .589 -2.417 117 .057 -.46169 19104 -.84003 -.08334
Equal variances not assumed -2.423 18.310 .056 -.46169 .19053 -.86148 -.06189
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Abstract

This study aims to investigate the emissions of carbon monoxide, carbon dioxide and unburned
hydrocarbons from the exhaust of Pride and Samand cars with different types and fueling systems in
Mashhad during the 2012-2015 by Motor Gas Tester for 2000 cars. The data were analyzed by SPSS
software and independent t-test, analysis of variance (ANOVA) and Duncan post hoc test (P <0.05).
The results showed that type X7 among the other studied types of Samand has the lowest level of
pollutant production, while no significant difference was observed in terms of the amount of pollutants
emitted from the exhaust of different types of Pride. It was also found that the consumption of natural
gas fuel in dedicated Pride increases the emission of pollutants and reduces in dedicated Samand, which
indicates the better design of Samand in terms of fuel pump, type of kit used and other engine parts
compared to Pride for usage of gas as an alternative fuel. It indicates that the combustion process in
gasoline Pride is more complete and Samand is more suitable for using natural gas fuel.

Introduction

In today's world, air pollution is one of the most important categories that threatens human health and
has a very adverse effect on all environmental factors. The most important air pollutants include carbon
monoxides such as carbon monoxide (CO), carbon dioxide (CO,), water vapor (H.O), sulfur compounds
such as sulfur oxides (SOx), hydrogen sulfide (H.S), and sulfuric acid (HSO4). Nitrogenous compounds
such as nitrogen oxides (HNOx), nitric acid (HNO; acid rain), and ammonia (NHs), organic compounds
such as hydrocarbons (HCx), and aldehydes (RCHO), oxidants such as Oz Are peroxyacetyl nitrate
(PAN) and particulate matter (PM). These pollutants are harmful to all living organisms, including
humans, animals, and plants. For example, they affect lung function in humans, exacerbate asthma, and
cause other respiratory symptoms such as coughing and chest pain, and causing disease. Cardiovascular
diseases, bronchitis, etc. and increase the risk of death from respiratory diseases. Among other effective
sources in creating air pollution, the role of vehicles has become increasingly important and has become
an important environmental and health issue. According to studies, the greatest impact of vehicles in
air pollution creation is related to light vehicles, which account for more than 72% of metropolitan
pollution. This can be due to the excessive increase in the number of cars, the increase in intra-city
travel, the unsuitable conditions of the public transport fleet and the lack of a culture of its usage, the
type of cars and their low quality, improper driving, car wear, fuel consumption, and its poor quality
and poor traffic management. Therefore, due to the small number of studies on the impact of
domestically made vehicles and their quality on air pollution, this study aims to investigate the
efficiency and performance of Samand and Pride vehicles with two types of gasoline and gas fuel
delivery systems in production of carbon monoxide, carbon dioxide, and unburned hydrocarbons in the
city of Mashhad during 2012-2015 and also the introduction of the best car in terms of compliance with
environmental standards was done Methodology: This research investigates the efficiency and
performance of Pride and Samand vehicles with different types and with two types of gasoline and gas
fuel delivery systems in the production of carbon monoxide, carbon dioxide, and unburned
hydrocarbons during 2012-2015. Moreover, the introduction of the best car among the studied vehicles
was done to comply with environmental standards. Petrol fuel delivery system is a vehicle that its engine
can only work with petrol, while the vehicles that can use both petrol and natural gas are called dedicated
vehicles. There is also another category that is designed to work with petrol, but the owners have done
some changes on engine parts such as fuel delivery system and cooling system in workshops and make
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them able to use the natural gas, these vehicles are called bifuel. The first test that is performed after the
car's acceptance by the car technical inspection center is related to the number of air pollutants produced
(CO, CO,, and HC), which is done by the Motor Gas Tester model MAHA MJT5 made in Germany.
This device can determine the amount of CO, CO,, and HC pollutants using infrared technology and
also measures the amount of O, using a chemical sensor, the values of which can be displayed by the
software (EURO SYSTEM) MAHA. After preparing the requirements to work with Motor Gas Tester
device (MGT5) made in Germany, in order to analysis the HC, CO and CO2 as the air pollutants
emission by the mentioned vehicles as well as O2 gas, a flexible probe was placed inside the exhaust
while the vehicle was idle, and the measured amounts was manually written in a table. In total and
according to the research objectives, collecting data from 2000 vehicles have been done by visiting
Hafiz Vehicle Inspection Center (Next to Waste Management Organization, Hafiz Sg., Mashhad, Iran)
every day for 2 months from 20/04/2016 to 21/06/2016 (7:30 AM- 4:00 PM). Furthermore, the
evaluation on the pollutant emission amount by dual-fuel vehicles in both petrol and gas state has been
done. Finally, the analysis was done by statistical software SPSS (20th version) after data collection.
Independent Sample T Test, Analysis of Variance (ANOVA) and Duncan test (P<0.05) was used in
order to compare the average test data. It should be noted that the number of test data for each
community in the above tests was considered equal to 100 vehicles. Microsoft Excel was used for
drawing the charts.

Conclusion:

Comparison of exhaust gases from Pride and Samand cars with different fuel delivery systems in 2012-
2015 The results of comparing cars with gasoline fuel delivery systems indicate that Samand car emits
significantly more CO pollutants than Pride, which can be due to different fuel combustion mechanisms
(complete or incomplete) in these cars. The results of this study showed that the highest amount of
oxygen was emitted from the exhaust of Samand vehicles. The fuel-to-air ratio has the greatest effect
on the production of CO pollutant, so that fuel consumption increases in the absence of oxygen and
undesirable oxidation, causing more CO emissions from the exhaust. Therefore, according to the results
of this study, it can be stated that fuel combustion in Samand car is incomplete and in Pride is complete,
and therefore Pride gasoline car is a more suitable vehicle in terms of environmental standards than
Samand car which burns gasoline. Higher engine power and volume, maximum torque, maximum
speed, average fuel consumption, more weight, and also the lack of gasoline vapor control system in
Samand car can be among the factors affecting the fuel combustion mechanism of this car and the
production of more air pollutants by it. The results of comparing the cars with the dedicated fuel delivery
system indicate that despite the lack of significant differences between the studied vehicles in terms of
CO and HC emissions, Pride car produces significantly more CO emissions than Samand. This can
indicate the better design and performance of Samand for duplication. Therefore, it can be concluded
that Pride, as the best-selling Iranian car, is not a suitable option for dual-fuel. Therefore, it seems that
dual burning of the transport fleet, regardless of the design and condition of the vehicle, is not only a
good option to reduce air pollution, but in some cases has the opposite effect and can lead to exorbitant
costs. The results of this study show that there is no significant difference between the studied vehicles
equipped with the bifuel fuel delivery system in terms of CO, HC, CO,, and O, emissions, which can
be due to the use of kits and similar equipment for Gasification of these cars.Comparison of emissions
from different types of Pride carsThe results show that there is no significant difference between GTXI,
141, and 132 Pride types with different fuel delivery systems in terms of engine performance in the
number of exhaust emissions. Comparing their technical specifications, there is no effective change to
reduce the number of pollutants produced by the car, which indicates that SAIPA Automotive Company
does not pay attention to improving the quality and environmental parameters in the production of new
Pride models, while in terms of price, the GTXI type has the lowest and 132 highest costs. Therefore,
Pride, as the best-selling car in Iran, needs more review in this field and improving the quality of its
types in terms of environmental standards.Comparison of the amount of exhaust gases from different
types of Samand cars The results of comparing the X7, LX, and Soren types of Samand vehicles in
terms of environmental standards and the number of pollutants produced show that only in gasoline and
dedicated fuel delivery systems, there is a significant difference in terms of HC pollutant emissions
which can be due to the difference in the average fuel consumption, the type of spark plug, and the
diameter of their valves. Therefore, it can be concluded that among the different types of Samand
vehicles with gasoline fuel systems and gas bases, X7 type has the highest score in terms of
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environmental indicators, which can be due to low fuel consumption, use of short base plugs, and more
valves in diameter. Meanwhile, the production of X7, which is also the cheapest model of this car and
its production has been stopped, dates back to 2002, and LX and Soren types in the following years
(2004 and 2007). Have been produced. Therefore, considering the 72% share of vehicles in creating the
air pollution in Iran's metropolises, more attention of officials and car manufacturers to increase the
quality of the new generation of vehicles in terms of environmental standards and thus build cars in
accordance with international standards is felt more than before.

Keywords
“Exhaust pollutants”, “Pride”, “Samand”, “Fuel delivery system”, “vehicle technical inspection center”
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