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Pollutants from Gasoline and LPG
Fuel Engines (A comparative study)

Dr.Eng.MHD Saed Alsabek™

Abstract

Humanity has overlooked the exploitation of the natural sources to put it in the service of humanity
after being able to make machines that are capable of converting energy extracted from natural sources
into other forms. The energy is then used to carry out various actions. It then became possible to consider
the per capita energy consumption as one of the most important indicators of progress in Countries and

their development.

Thermal machines have played an important role in the economic development of countries. Due to the
rapid development of these engines, the number of these engines increased significantly as well as their
negative impact on the environment. Studies and scientific research centers have tended to find other
solutions that can reduce pollutants from these engines into the surrounding air, including economic
studies and the possibility of using gaseous fuels of various kinds.

This research deals with fuels, components, features and properties of gaseous fuel. In the practical
part three cars in good technical condition were tested that work on gasoline and gas fuel LPG.

An Automotive Gas Analyzer was used as a measuring instrument capable of measuring the CO / CO,
I NOy / HC / O, ratio.

The positive results that were obtained in terms of the values of harmful emissions to the environment
proved the advantages of using LPG in terms of safety, and high efficiency when burning and the
cheapness of this type of fuel are factors that motivate further research in this field.

Keywords: Liquefied petroleum gas LPG, Calorific Value, Octane number ,Cetane

number, Auto ignition temperature C°.

@ Assistant Professor at the Faculty of Mechanical and Electrical Engineering - Department of Automotive
and Heavy Machinery Engineering / University of Damascus
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LPG (i) agglly curial) gy o Lelee tie §piidall cilonadl (e Al 43l clblag¥l: (2) Jsaad

MERCEDES/280S | 1Y) 5,84l 3Ll

ne CcO CcO HC NO 0] . .
rpm % vol % vol ppm vol ppm vol ppmzvol A WM g
750 1.87 13.4 171 58 1.00 0.983
1000 241 13.2 163 73 0.83 0.960
1500 2.47 13.3 145 131 0.50 0.945
2000 1.49 13.9 142 322 0.83 0.988 A
2500 95. 14.2 56 385 0.66 0.999 )
3000 50. 14.1 36 483 1.01 1.030
3500 0.40 14.0 17 605 1.17 1.042
4000 0.57 13.7 16 766 1.51 1.054

750 0.06 12.5 137 29 1.85 1.081
1000 0.10 10.9 200 14 04.0 1.205
1500 0.10 09.9 184 4 05.5 1.317 .
2000 0.10 09.8 133 14 05.3 34| %
2500 0.10 09.8 79 19 05.7 1338 | B&
3000 0.10 10.0 63 29 05.5 1.323
3500 0.11 10.3 25 82 04.8 1.278
4000 0.09 10.6 10 204 04.7 1.267

MAZDA 323 "t 5,540 5,0

ne CcO CcO HC NO 0] . .
rpm % vol % vol ppm vol ppm vol ppmzvol A WM g
800 6.96 10.2 624 92 0.66 0.814
1500 3.96 12.2 351 161 0.50 0.896
2000 5.98 10.9 323 146 0.51 0.843 Ay
2500 5.12 11.5 289 195 0.51 0.867 ol
3000 5.81 11.1 272 244 0.34 0.843
3500 6.24 10.9 244 326 0.34 0.834
8000 0.11 114 627 185 3.79 0.159
1500 0.15 13 144 307 1.49 1.057 .
2000 0.40 13.2 124 390 0.66 1.011 Jjjsé
2500 0.57 13.2 128 468 0.66 1.005 &
3000 1.12 12.9 143 702 0.50 0.981
3500 1.80 12.5 153 883 0.33 0.953

PEUGEOT 504 i 5,5l 5,0

ne CcO CcO HC NO 0] . .
rpm % vol % vol ppm vol ppm vol ppmzvol A M s
750 1.96 8.7 1829 39 7.1 1.246
1000 1.48 10.4 1850 48 5.6 1.163
1500 2.57 12.8 925 73 1.62 0.961 R
2000 3.49 129 349 112 033 0.904 | %
2500 3.76 12.8 293 122 0.33 0.899 o
3000 3.10 13 261 141 0.33 0917
3500 2.95 13.2 325 170 0.33 0919

750 3 9.2 2222 29 4.6 1.010
1000 2.67 10.3 2065 43 2.81 0.949
1500 1.05 12.6 744 68 1.15 0.986 KPP
2000 041 13.3 183 112 0.82 1.015 @l
2500 0.13 13.1 109 156 1.32 1.051 LP
3000 0.09 13.2 83 156 0.99 1.038
3500 0.10 13 215 141 1.82 1.071
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MERCEDES/280S As¥) §ysiiall 5 jlasl)

ne Cco Cco HC NO .
rpm % vol % vcz)l ppm vol ppm \)/<ol o At
750 96.79 6.71 19.88 50
1000 95.85 17.42 -22.7 80.82
1500 95.95 25.56 -26.9 96.95
2000 93.29 29.5 6.338 95.65 b daalall il
2500 89.47 30.99 -41.1 95.06 % sadall sall
3000 80 29.08 -75 94
3500 72.5 26.43 -47.1 86.45
4000 84.21 22.63 37.5 73.37
MAZDA 323 a5l 5ysdall §jluddl
ne CoO CO, HC NOx o
rpm % vol % vol ppm vol ppm vol o) s
8000 98.42 -11.8 -0.48 -101 .
1500 96.21 6.56 58.97 907 | —
2000 93.31 -21.1 61.61 -167 2 Sl
2500 88.87 -14.8 55.71 -140 s aall il
3000 80.72 -16.2 47.43 -188 %
3500 71.15 -14.7 37.3 -171
PEUGEOT 504 4&lll) 3l 3l
ne CO CO, HC NOx e
rpm % vol % vol ppm vol ppm vol S
750 -563.1 -5.75 -21.5 25.64
1000 -80.4 0.962 -11.6 10.42 J SRR—
1500 59.14 1.563 19.57 6.849 b Gul_al)
2000 88.25 -3.1 47.56 0 i
2500 96.54 -2.34 62.8 279 | ool sl
3000 97.1 -1.54 68.2 -10.6 %
3500 96.61 1.515 33.85 17.06
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