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FRAX NO. 4982144739797

Jul. 13 2015 @8:410M P2

i ‘Tadarckat
83lash 4ol dagend 5,598 il g0 gt 5 al b el 2 AFITTA &390 AR/ TOM ;L0 auli g clac ¥ 3T 4
Gl o o8ty s AF/F/Y TypetVOYAVA
No Test Name ._Test Method Unit | Results
I | Research Octane Number ASTM D2699 - 94.0
2 | Motor Octane Numb ASTM D2706 - 853
3 Y G ASTM D323 psi 7.64
4 | Low Heat Value ASTM D4868 Ml/kg 43.76
L S| Sulfur Content ASTM D5453 ppm 36 l
' DistillationRange@760 mmilg g )
1BP _ 45.6
| 10% Vol Recovery 63.8
20% Vol Recovery 714
30% Vol Recovery 0.0
40% Vol Recor i 90.4
6 L50%  VolRecovery c 99.5
60% Vol Reonvery ASTM DR6 15.2
70% Yol Recovery . 29.9
| 80% Vol Recovery 144.9
| 90% Vol Recovery 161.4
FBP ' L ]
| Loss mL, 1.0
Residue { mL 1.0
041410601.94.94

Y.
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Fuel Type: Gasoline
Fuel Name: IP00G920120
Parameter Name Value Unit
Density (DIN 51757)
at 15 °C 757.4000244 kg/m?®
at 20 °C 753.5999756 kg/m?®
at 25 °C 748.9000244 kg/m?
BETA 0 kg/m?®
Octane # 91.59999847
Methane # 0
Heating Value
HHV (Higher) 40.40000153 Mij/kg
LHV (Lower) 38 Mj/kg
Fuel Composition
Carbon 88.09999847 Mass%
Hydrogen 11.30000019 Mass%
Oxygen 0.579999983 Mass%
Sulfur 0.02 Mass%
"Sulfur 0 mg/kg
Water n.K.F. 0 mg/kg
Molocular Weight 105.5999985 g/Mol
Stoichiometric Air Requirement 13.93000031
Boiling Curve (DIN 51751)
Start 48.40000153 °C
bis 50 °C 0 Vol.%
bis 70 °C 17 Vol.%
bis 100 °C 45 Vol.%
bis 150 °C 0 Vol.%
bis 170 °C 0 Vol.%
End 202.8000031 °C
Efficiency 0 Vol.%

BB




Fuel Type: Gas
Fuel Name: Gas9
Parameter Name Value Unit
Heating Value
HHYV (Higher) 50.29000092 Mij/kg
LHV (Lower) 45.36999893 Mj/kg
Fuel Composition
Vol.
CH4 89.59999847 Fraction
Vol.
C2H6 3.599999905 Fraction
Vol.
C3H8 1.120000005 Fraction
Vol.
C4H10 0.550000012 Fraction
Vol.
C5H12 0.170000002 Fraction
Vol.
C6H16 0.059999999 Fraction
Vol.
CO2 1 Fraction
Vol.
N2 3.900000095 Fraction
Vol.
02 0 Fraction
Vol.
S2 0 Fraction
Molocular Weight 17.98999977 g/Mol

Stoichiometric Air Requirement

15.56999969
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Abstract

Seeks to reduce energy sources and growth of environmental pollutants, many efforts
to optimize thermal processes around the world have begun. Among these, vehicles are a
major contribution to fuel consumption and polluting the environment. In order to
evaluate the performance of the vehicle systems which depends on the performance of its
subsystems, Thermodynamic analysis especially the second law analysis provides better
understanding of the performed processes. To Analysis the second law, Exergy
considered as a key concept. Exergy is indicative of the potential to do useful work.
Although the first law guarantees the conservation of energy, But the second law
enforcement indicates that Exergy in phenomena like combustion, friction, mixing and
strangulation in collection of vehicle subsystems destroyed. In this study, in the first test
of accessories including power generation system, air conditioning system, hydraulic
system and electrical charging system have been investigated in the test chamber. This
test, is designed to obtain the information of EF7 engine performance in different
operating conditions, including three speeds of 2000 rpm, 3500 and 5000.

The fuel used in combustion applications has a significant impact on production of
irreversible and therefore exergetic efficiency of the system. In the remaining of the
research, degradation of availability and exergetic efficiency of combustion for two
different fuels have been studied. Thus, in the second test using two gasoline and
compressed natural gas in an EF7 engine have been tested separately at different speeds.
The results of both tests to check the energetic and exergetic efficiencies have been used.
After collecting data, its analytical solution in conditions of full load system has been
calculated separately for each fuel and components. The main objective of this study is
determination of accessories effects and also comparison of fuel on energy and Exergy
efficiency of the EF7 engine. Obtained results indicate that the type of fuel and engine
operating conditions have applied a greater impact on exergetic and energetic efficiency
in comparison with system components. As an example in the first test speed of 3500 rpm
full load of engine has larger energy and Exergy efficiency than speeds 2000 rpm and
5000, but Exergy destruction in 5000 rpm engine speed is more than speeds 2000 rpm
and 3500. In the second test, the percentage of unaccounted Exergy destruction mainly
due to the Irreversibility of combustion and friction losses, at engine speeds 2000 rpm
and 3500 for compressed natural gas and at engine speed of 5000 rpm for gasoline was
higher. The highest Exergy efficiency of engine with gasoline fuel at the speed of 4000
rpm equal to 32.94% and for compressed natural gas fuel equal to 32.12% at the speed of
3000 rpm have been measured.

Keywords: Exergy analysis, energy analysis, EF7 engine, Accessories, gasoline,
compressed natural gas
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