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Biodiesel is one of the most important renewable energy sources for diesel engines. Studies have been carried out on different kinds of renewable fuels such as raw vegetable oil, waste cooking oil and biodiesels derived from various vegetable oils. In addition research on biodiesel has gained momentum in recent years because of the increasing environmental issues caused by fossil fuels and depletion of oil reserves. However, problems such as high viscosity, low lower heating value and increase in NOx emissions due to oxygen content are limiting the scope of biodiesel application. JP-8 is a kerosene-based aviation fuel. JP-8 is a strategically important fuel due to properties such as lower cold filter plugging point and high lower heating value. There are some application problems on existing internal combustion engines because of the low cetane number of JP-8. In this study, diesel, sunflower methyl ester and JP-8 fuel blends are tested in a direct injection diesel engine and the possibility of the use of biodiesel and JP-8 together is investigated. As a result of tests carried out at full load conditions, engine performance and exhaust emissions are compared with those for diesel fuel. By using 25% JP-8 and 75% sunflower methyl ester, engine torque decreased by 3% and brake specific fuel consumption increased by 3.9%. Although it has been ascertained that the NOx emissions increased, smoke emissions decreased. As a result it has been determined that biodiesel and JP-8 can be used together. Keywords: Sunflower methyl ester, JP-8, biodiesel, emission, engine performance, combustion



Problems such as air pollution, the risk of the extinction of fossil fuels and, in parallel with this, increasing price and countries depending on others, have directed the researchers to develop alternative fuels and renewable forms of energy. Biodiesel that can be produced from vegetable oil or animal fat is one of these alternative fuels. Biodiesel is an important source of energy which decreases external dependence for countries whose economy depends on agriculture1. Biodiesel is an oxygenated, sulphur and aromatic hydrocarbons-free, biodegradable, non-toxic, and environment friendly alternative diesel fuel. Biodiesel hydrocarbon chains are generally 16-20 carbons in length and contain oxygen at one end. Biodiesel contains about 10-12% oxygen by weight2. The most important advantage of biodiesel is that it reduces sulphur dioxide (SO2), carbon monoxide (CO), hydrocarbon (HC) and particulate matter (PM) emissions during the combustion process due to presence of oxygen containing compounds, has a lower sulphur content than other fuels and is —————— *Corresponding author (E-mail: [email protected])



aromatic3-5. However, the increasing the ratio of biodiesel in fuel blend usually causes increases in nitrogen oxide (NOx) emissions6-8. Another disadvantage of biodiesel is that the lower heating value of biodiesel is lower than the standard diesel fuel7,9-11. In addition, the high viscosity and low cold filter plugging point (CFPP) of biodiesel leads to a decrease in application surface area12,13. Experimental results indicate that original vegetable oils are not suitable as direct replacement for diesel fuel, due to their longer molecule chains, higher viscosities and higher flash points14,15. Although biodiesel has lots of advantages, features such as lower calorific value, lower output power and higher nitrogen oxide emission are require improvement5. The idea of using a single military fuel was conceived after the Second World War in order to simplify the logistic supply chain for petroleum products in NATO nations16. The idea has now become an official NATO policy, called the Single Fuel Policy (SFC), and the single fuel selected has been JP-817. Therefore, various studies have been performed on the effects of JP-818-22. JP-8 is a kerosene-based jet fuel presently in use by the air force.
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It differs from commercial jet aircraft aviation fuel (Jet A) in that it contains a fuel system icing inhibitor, a corrosion inhibitor and a static dissipater. JP-8 also differs from other military aircraft fuels, such as JP-4, in that it does not contain naphtha (gasoline)23. As JP-8 includes fuel system icing inhibitor and corrosion inhibitor, it is more advantageous than standard diesel fuel to use in cold weather conditions. Thanks to this feature, it can be used for military or civilian purposes as a strategic land transport application. In addition, JP-8 has a higher calorific value than the standard diesel fuel24. Therefore, when used with diesel fuel, it will not cause excessive power loss and an increase in specific fuel consumption. Lee and Bae16 conducted a comprehensive experimental investigation on the combustion and emission of a heavy duty diesel engine burning JP-8 aviation fuel. They found that JP-8 had a shorter spray tip penetration and wider spray angle than diesel fuel mainly due to the faster vaporization characteristic of JP-8. While JP-8 enabled a reduction in smoke, HC and NOx emissions increased16. Kouremenos et al.20 compared the emission characteristics of a diesel engine fueled with JP-8 and diesel. NOx, HC and CO emissions were investigated under different engine operating conditions. They found that the exhaust emission levels were not much different for operation with the two fuels. The main disadvantages of JP-8 and jet-1 aviation fuels are that their lubricity properties are less than commercial distillate diesel fuel. This can arise from the fact that diesel, which has a higher boiling temperature range than kerosene, contains higher proportion of natural lubricant25. Because of this feature of JP-8, engine-wearing can increase rapidly on very high speed engine components such as injection pump and injector. Guru et al.25 used ten mono-carboxylic acid esters to make JP-8 a compatible fuel type. They found that all esters tested were suitable for increasing the kerosene lubricity to a satisfactory level25. Due to resultant later injection and bulk modulus, JP-8 combustion occurs later in the engine, thus lower combustion efficiency and NOx emissions result26. Jayakumar27 made comparisons between the autoignition, combustion, performance and emissions of soybean-derived biodiesel, JP-8 and ultra low sulphur diesel in a single cylinder research diesel engine. His research demonstrated the effects of these fuels’ properties on engine
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performance, fuel economy and emissions. The NOx and particulate matter emissions produced by biodiesel are lower than those produced by diesel fuel and JP-8. The features of biodiesel and JP-8 can supplement each other. Not only can the loss of power that occurs by usage of biodiesel not be compensated by JP-8 but also it can be compensated for by the NOx emissions of biodiesel that increase with the usage of JP-8. In this study, sunflower oil methyl esters and JP-8 blends in different ratios have been tested in a single cylinder direct injection diesel engine. JP-8 is used for improving biodiesel properties such as its CFPP and viscosity. This experimental study gives us the opportunity to compare methyl ester and diesel fuel mixture with aviation fuel JP-8. Engine performance, NOx emissions and smoke emissions have been discussed according to the experimental results. Materials and Method Test fuels



Engine performance and emission tests were carried out with five different fuels. Diesel and sunflower methyl ester - JP-8 aviation fuel blends were used in the experiments. The volumetric percentages and abbreviations of fuels used in the experiments are given in Table 1. As mentioned earlier, the high viscosity of biodiesel, which is one of its main disadvantages and the low lubricity feature of the JP-8 may lead to a breakdown of the fuel injection system and some other engine components. Additionally, it can be useful to know about lower heating value. Some properties of test fuels that have been used at the experiments are given in Table 2. Fuel properties were determined at the Turkey Petroleum Refineries Co. (TUPRAS) laboratories and the JP-8 fuel was provided by TUPRAS. Table 1 – The volumetric percentages of fuel used in the experiments Abbreviation



Percentages of fuel



D0



100% Diesel



B0



100% Methyl ester



BJ1



95% Methyl ester + 5% JP-8



BJ2



90% Methyl ester + 10% JP-8



BJ3



75% Methyl ester + 25% JP-8
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Table 2 – Properties of test fuels Fuel Type 3



o



Density (g/cm , 15 C) Viscosity (cSt, CFPP (oC) Flash point (oC)



Diesel



JP-8



Methyl ester



Method



0.8372 2.8(40°C) -5 73



0.7950 3.87(-20°C) -48.5 41



0.8893 4.391(40°C) -2 110



ASTM D 1298 ASTM D 445 ASTM D 2386 ASTM D 93



10450 54



10200 45



9189 58



ASTM D 2015 ASTM D 976



Lower heating value (kcal/kg) Cetane number Table 3 – Test engine specifications Item Number of cylinders Cylinder diameter Stroke Compression ratio Maximum engine speed Maximum power Maximum torque



Specification 4 100 mm 100 mm 16.1 2400/min 46 kW (2400/min) 216 Nm (1400/min)



Experimental set-up



Experiments were carried out in a single cylinder direct injection diesel engine. The test engine technical specifications and schematics illustration are shown in Table 3 and Fig. 1, respectively. Engine speed was controlled constantly by a DC dynamometer Cussons P8160. DC electric dynamometers with the engine test facility are able to absorb 10 kW power at a maximum 4000/min. Motor load was measured by a strain gauge load cell. Engine speed was measured with a magnetic sensor on the gear wheel on the shaft. A sensitive scale and a stopwatch were used for the measurement of fuel consumption. Experiments were carried out at full load conditions. A VLT 2600 S smoke opacimeter was used for the smoke emissions measurement. For NOx measurements, the Testo 350XL gas analyzer was used. The technical specifications of these devices are given in Tables 4 and 5, respectively. Results and Discussion The tests were carried out on a direct injection diesel engine to investigate the variations in the engine performance and exhaust emissions for diesel, biodiesel and biodiesel-JP-8 blends. During the experiment, the engine speed variation range was 1750-3000 1/min and values were selected with 250 1/min intervals.



Table 4 – The technical features of the VLT 2600 S smoke density measuring device Parameter Exhaust smoke density k smoke factor (1/m) Engine speed



Measuring range



Accuracy



0-99 % 0-10 0-9999/min



0.01 0.01 1/min



Performance characteristics



The torque variations depending on engine speed for D0, B0, BJ5, BJ10 and BJ25 fuels are shown in Fig. 2. The maximum engine torque obtained was 2250/min for all fuel blends. Maximum engine torque was measured with D0 fuel at 2250/min as 21.77 Nm. By using sunflower oil methyl ester, the engine torque was reduced averagely 15.2% compared with D0 fuel. The higher viscosity of biodiesel, which may affect the engine brake effective power and engine torque especially in full-load conditions, increases the mixture momentum and consequently the penetration depth in-cylinder. On the other hand, the higher viscosity and surface tension of biodiesel prevent sufficient breaking of the biodiesel during the injection process6. Additionally, torque loss can be observed with the addition of biodiesel fuel because of its oxygen content and lower heating value when compared with diesel fuel25,28. It has been seen that the mixture of JP-8 aviation fuel and sunflower oil methyl ester provides more torque than B0 fuel. When BJ1, BJ2, BJ3 fuels are used, the engine torque increased 3%, 3.9% and 6.5%, respectively, compared with B0 fuel. Engine torque has increased with the increase of JP-8 ratio in blends. The lower heating value of JP-8 is higher and its viscosity is lower than the sunflower methyl ester. It has been seen that the low torque characteristic of the biodiesel, which occurs due to its low calorific value and high viscosity, can be improved with JP-8 fuel. Also when D0 fuel and BJ3 fuel that contain 25% JP-8 were compared in terms of volume torque
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Table 5 – Technical features of the Testo 350 XL emission measuring device Combustion products



Measuring range



Accuracy



Oxygen (O2) Carbon monoxide (CO) Carbon dioxide (CO2) Hydrocarbon (HC) Nitrogen oxide (NOx)



0-25% vol 0-10000 ppm 0-50% vol 0.01-4% 0-3000 ppm



+/- 0.2 m.v 5 ppm (0-99 ppm) ± 0.3%vol +1%mv (0-25%vol) < 400 ppm (100-4000 ppm) 5 ppm (0-99 ppm)



Fig. 1 – Schematic representation of the experimental apparatus



Fig. 2 – Engine torque variations by engine speed at full load



Fig. 3 – Brake specific fuel consumption variations by engine speed at full load



characteristics, there was only a 3.3% reduction in engine torque. Thanks to the fact that JP-8 is more easily vaporized, JP-8 and methyl ester blends can be better atomized16. Therefore combustion efficiency and torque characteristics may improve. However, JP-8 has a lower cetane number than the biodiesel20. Accordingly, increasing the JP-8 proportion in blends may lead to a decrease in engine torque at the same injection timing.



Figure 3 shows the variations in the brake specific fuel consumptions (BSFC) with engine speed at full-load condition. BSFC is the ratio of the engine fuel consumption to the engine power output as measured at the flywheel. The minimum BSFC was obtained at 2250/min with all fuel blends. The BSFCs of D0 and B0 fuels were measured to be 354.9 and 415.3 g/kWh, respectively at 2250/min. The BSFCs of B0, BJ1, BJ2 and BJ3 blends was higher than D0
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fuels at 17.8%, 12%, 9.32% and 3.9%, respectively. The density, viscosity, calorific value and amount present of the injected fuel affected specific fuel consumption. Regarding specific fuel consumption, a greater fuel mass flow rate is required to provide the same engine output due to the lower energy content of biodiesel and this results in higher specific fuel consumption25,28. It has been apparent that use of the sunflower oil methyl ester has caused an increase at BSFC. This may be due to higher density and lower heating value of biodiesel compared to diesel fuel. A large majority of researchers have found enhancement in biodiesel fuel consumption according to the percentages of the biodiesel content in the blends and to the loss of heating value6,25-29. BSFC decreased with increase in the JP-8 proportion in the blends. This may be attributable to the fact that the lower heating value of JP-8 is higher than biodiesel. Emission characteristics



NOx emission variations by engine speed are presented in Fig. 4 for different fuel blends at full load condition. NOx emissions decreased with increase in engine speed for all fuel types. This is primarily due to the increase in volumetric efficiency and gas flow motion within the engine cylinder under higher engine speeds, leading to faster mixing between fuel and air, and shorter ignition delay. The reaction time of each engine cycle was thereafter reduced so that the residence time of the gas temperature within the cylinder was shortened. This led to lower NOx emissions under higher engine speeds6,30. The lowest NOx emission was obtained with D0 fuel. According to the D0 fuel, with use of B0, BJ1, BJ2 and BJ3



Fig. 4 – NOx emissions variations by engine speed at full load



fuels, the NOx emissions increased 39%, 27%, 17% and 10%, respectively. Biodiesels contain oxygen components ranging from 9% to 10%. So it is evident that there is higher oxygen content available in the biodiesel to react with the nitrogen component in the surrounding air, resulting in a larger amount of NOx formation25,30. The high oxygen content in biodiesel results in the improvement of its burning efficiency, a reduction in PM, CO and other gaseous pollutants, but at the same time, greater NOx formation, particularly under a high temperature burning environment31,32. However, it has been seen that increases in the JP-8 proportion in blends has resulted in an increase in NOx emissions. This situation may arise from the increase of maximum temperature that occurs as a result of the combustion of JP-8, the lower heat value of which is high, as well as the reduction of the amount of oxygen in the mixture that arises from biodiesel. The higher evaporation rate and longer ignition delay of JP-8 provided a greater chance for the formation of a premixed mixture close to the stoichiometric condition. This larger portion of premixed burn resulted in higher in-cylinder temperature and finally more NOx, which is known to be strongly influenced by local temperature and to be proportional to the flame temperature16. The smoke is formed due to incomplete combustion. Improvement of combustion will cause a decrease in smoke density33. In Fig. 5, the change of emission that depends on full speed engine speed for different fuel types are shown. The lowest smoke emission was generated with B0 fuel. For all kinds of fuel, emission was reduced depending on increase in engine speed. This situation may arise from



Fig. 5 – Smoke emissions variations by engine speed at full load
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recovering of combustion and the shortening of the delay time of ignition that is the result of increase in engine speed. It was seen that the highest emission values were generated with D0 fuel. This may be because of the fact that diesel engines are mostly operated in fuel-lean burning conditions30. Smoke emission has been reduced thanks to usage of biodiesel and the mixture of it with other fuels. In the cases of the usage of B0, BJ1, BJ2 and BJ3 fuels, smoke emission was reduced 21%, 19.5%, 14% and 10.3%, respectively in comparison with D0 fuel. These findings show that the amount of unburned hydrocarbon in exhaust gas was reduced. Reduction in smoke emissions is principally based on the oxygen content of biodiesel as well as its lower aromaticity and sulphur content. With the combustion of biodiesel, fuel-bounded oxygen enhances fuel oxidation in these regions and that leads to a reduction in the formation of soot precursors31-33. Additionally, the fact that JP-8 is easily vaporized makes possible the formation of mixture that is similar to stoichiometric conditions. In this situation, as the process of combustion improves, the smoke emission reduces. However; the delay of ignition that arises from the low cetane number of JP-8 causes an increase in smoke emission, especially in situations where dynamic advance is insufficient. Smoke formation was minimum in the range of 2500-2750/min and increased again after 2750/min as shown in Fig. 5. In an internal combustion engine the air taken into the cylinder decreases after maximum torque speed. In addition increasing engine speed worsens the turbulence and adversely affects the formation of a homogeneous mixture34,35. As a result of this soot emissions may increase. The increase of soot emissions after 2750/min as shown Fig 5 may be caused from the reducing volumetric efficiency and quite worsening turbulence. Conclusions In this study, diesel, biodiesel and JP-8-biodiesel fuel blends have been tested in a direct injection single cylinder diesel engine at full load condition. Sunflower oil methyl ester was used as the biodiesel. Engine torque, brake specific fuel consumption, NOx and soot emissions were evaluated comparatively. The highest engine torque was obtained with D0 fuel and the engine torque decreased with the use of biodiesel. However, the use of JP-8 has
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approached the engine torque of the reference fuel. The use of biodiesel fuel BJ3 led to a decrease of 3% in engine torque when compared to D0. This is a result of the low energy content and high density of biodiesel fuel. The lowest brake specific fuel consumption was obtained using D0 compared to the other fuels. Brake specific fuel consumption was increased by using biodiesel but, contrarily, increasing the rate of JP-8 in the blends reduced the brake specific fuel consumption. Using 25% JP-8 and 75% biodiesel (BJ3) increased brake specific fuel consumption by 3.9%. This variation is a result of viscosity differences between the test fuels. While the NOx emissions increased, there was a decrease in smoke emissions according to the D0 fuel. Increasing the rate of JP-8 in the mixtures reduced NOx emissions but, contrarily, increased smoke emission. The lowest smoke emission was obtained using B0 fuel and the lowest NOx emission was obtained using D0 fuel. Smoke emission variation is mainly related with the oxygen content of the test fuels. The NOx emissions decreased 10.3% and the smoke emissions increased 10% according to the results of the D0 fuel sample which used BJ3 fuel. As a result, the kerosene-based JP-8 aviation fuel has partly compensated for the lower torque characteristics of biodiesel resulting from its lower heating value. In addition, the NOx emissions increase with the use of biodiesel approached the standard value when JP-8 was included in the blend. Possible increase in smoke emission which could arise from the low cetane number of JP-8 has been kept under the standard value using biodiesel. Therefore, it was seen that the combination of biodiesel and JP-8 aviation fuel can be used together. Due to the fact that JP-8 fuel has a low cold filter plugging point value; it has a positive impact on the usage of biodiesel fuel in winter conditions. References 1 2 3 4 5 6



Porte A F, Schneider R C S & Kaercher J A, Fuel, 89 (2010) 3718-3724. Keskin A, Gürü M & Altıparmak D, Fuel, 86 (2007) 1139–1143. Yoon S H & Lee C S, Fuel Process Technol, 92 (2011) 992-1000. Moon G, Lee Y, Choi K & Jeong D, Fuel, 89 (2010) 3840-3846. Çelikten Đ & Gürü M, J Fac Eng Arch Gazi Univ, 26 (2011) 643-648. Buyukkaya E, Fuel, 89 (2010) 3099-3105.



444 7 8 9 10 11 12 13 14 15 16 17 18 19 20



INDIAN J. ENG. MATER. SCI., AUGUST 2014 Murillo S, Miguez J, Porteiro J, Granada E & Moran J, Fuel, 86 (2007) 1765–1771. Lapuerta M, Herreros JM, Lyons LL, Contreras R & Briceno Y, Fuel, 87 (2008) 3161–3169. Verduzco L, Rodríguez J & Jacob A, Fuel, 91 (2012) 102111. Çelikten Đ & Arslan M, J Fac Eng Arch Gazi Univ, 23 (2008) 829-836. Aktaş A & Sekmen Y, J Fac Eng Arch Gazi Univ, 23 (2008) 199-206. Torres M, Jiménez G, Mayoral J A, Pires E & Santos M, Fuel, 94 (2012) 614-616. Torres M, Jiménez-Osés G, Mayoral J A & Pires E, Fuel, 102 (2011) 2590-2594. Çaynak S, Gürü M, Biçer A, Keskin A & Đçingür Y, Fuel, 88 (2009) 534-538. Dorado M P, Ballesteros E, Arnal J M, Gomez J, Lopez F J, Fuel, 82 (2003) 1311–1325. Lee J & Bae C, Fuel, 90 (2011) 1762-1770. Korres D M, Karonis D & Lois E, Fuel, 87 (2008) 70-78. Violi A, Yan S, Eddings E G & Granata S, Cmbust Sci Technol, 174 (2002) 399-417 Kouremenos D A, Rakopoulos C D & Hountalas D T, Int J Energy Res, 21 (1997) 1173-1185 Rakopoulos C D, Hountalas D T & Dimitrios C, Energy Fuels, 18 (2004)1302-1308.



21 Smith B L & Bruno T J, Energy Fuels 21 (2007) 2853-2862. 22 Maurice L Q, Lander H, Edwards T & Harrison W E, Fuel, 80 (2001) 747-756. 23 Cooper J R & Mattie D R, J Appl Toxicol, 16 (1996) 175-200. 24 Topal M H, Wang J, Levendis Y A, Carlson J B & Jordan J, Fuel ,83 (2004) 2357-2368. 25 Gürü M, Koca A, Can Ö, Çınar C & Şahin F, Renewable Energy, 35 (2010) 637-643. 26 Usta N, Öztürk E, Can Ö, Conkur E S, Nas S, Çon A H, Can A Ç & Topçu M, Energy Convers Manage, 46 (2005) 741–755. 27 Gumus M, Sayin C & Canakci M, Fuel, 95 (2012) 486-494. 28 Lin C Y & Lin H A, Fuel, 85 (2006) 298-305. 29 Kaya C, Hamamcı C, Baysal A, Akba O, Erdoğan S & Saydut A, Renewable Energy, 34 (2009) 1257-1260. 30 Slavinskas S & Labeckas G, Energy Convers Manage, 47 (2006) 1954-1967. 31 Qi D, Geng L M, Chen H, Bian Y Z H, Liu J & Ren X C H. Renewable Energy, 34 (2009) 2706-2713. 32 Çanakci M, Bioresource Technol, 98 (2007) 1167-1175. 33 Tree D R & Svensson K I, Prog Energy Combus Sci, 33 (2007) 272-309. 34 Yılmaz E, Solmaz H, Polat S & Altın M, J Fac Eng Arch Gazi Univ, 28 (2013) 127-134. 35 Yamık H, Calam A, Solmaz H & Đçingür Y, J Fac Eng Arch Gazi Univ, 28 (2013) 787-793.



























[image: A Comparison of Engine Performance and Emissions of Fusel Oil ...]
A Comparison of Engine Performance and Emissions of Fusel Oil ...












[image: A comparative study on Indium Phosphide and Î± ...]
A comparative study on Indium Phosphide and Î± ...












[image: Study on Emissions Reduction and Fuel Conservation Through ...]
Study on Emissions Reduction and Fuel Conservation Through ...












[image: A COMPARATIVE STUDY OF NURSING EDUCATIONAL SYSTEM ...]
A COMPARATIVE STUDY OF NURSING EDUCATIONAL SYSTEM ...












[image: A COMPARATIVE STUDY OF DISCRIMINATIVE ...]
A COMPARATIVE STUDY OF DISCRIMINATIVE ...












[image: Design and Implementation of e-AODV: A Comparative Study ... - IJRIT]
Design and Implementation of e-AODV: A Comparative Study ... - IJRIT












[image: A Comparative Study on Reordering Constraints in ...]
A Comparative Study on Reordering Constraints in ...












[image: Design and Implementation of e-AODV: A Comparative Study ... - IJRIT]
Design and Implementation of e-AODV: A Comparative Study ... - IJRIT












[image: A comparative study of ranking methods, similarity measures and ...]
A comparative study of ranking methods, similarity measures and ...












[image: pdf-1828\sufism-and-taoism-a-comparative-study-of-key ...]
pdf-1828\sufism-and-taoism-a-comparative-study-of-key ...












[image: A Comparative Study of Human Motion Capture and ...]
A Comparative Study of Human Motion Capture and ...












[image: Unregulated Emissions of an HCCI Engine Operating ...]
Unregulated Emissions of an HCCI Engine Operating ...












[image: A STUDY OF Comparative anatomy of papillary muscles of human ...]
A STUDY OF Comparative anatomy of papillary muscles of human ...












[image: Thermal performance of a Stirling engine powered by a solar ...]
Thermal performance of a Stirling engine powered by a solar ...












[image: Thermal performance of a Stirling engine powered by a solar ...]
Thermal performance of a Stirling engine powered by a solar ...












[image: Thermal performance of a Stirling engine powered by a solar ...]
Thermal performance of a Stirling engine powered by a solar ...












[image: A Performance study on Operator-based stream ...]
A Performance study on Operator-based stream ...












[image: A Performance study on Operator-based stream processing systems]
A Performance study on Operator-based stream processing systems















A comparative study on engine performance and emissions of ...






Page 1 of 7. Indian Journal of Engineering & Materials Sciences. Vol. 21, August 2014, pp. 438-444. A comparative study on engine performance and emissions of biodiesel and JP-8. aviation fuel in a direct injection diesel engine. Hasan Yamika. , Hamit Solmazb. * & Yakup Ä�Ã§ingÃ¼rb. aEngineering Faculty, Bilecik ... 






 Download PDF 



















 206KB Sizes
 0 Downloads
 261 Views








 Report























Recommend Documents







[image: alt]





A Comparison of Engine Performance and Emissions of Fusel Oil ... 

A Comparison of Engine Performance and Emissions of F ... d Gasoline Mixtures at Different Ignition Timings.pdf. A Comparison of Engine Performance and ...














[image: alt]





A comparative study on Indium Phosphide and Î± ... 

state transmitters in tracking radars, missile seekers, radi- ometers, and mmwave .... sentially depends on the transit time of charge carriers to cross the depletion ...














[image: alt]





Study on Emissions Reduction and Fuel Conservation Through ... 

Study on Emissions Reduction and Fuel Conservation Through Fleet Management.pdf. Study on Emissions Reduction and Fuel Conservation Through Fleet ...














[image: alt]





A COMPARATIVE STUDY OF NURSING EDUCATIONAL SYSTEM ... 

Retrying... Whoops! There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Main menu. Whoops! There was a problem previewing A COMPARATIVE STUDY OF NURSING EDUCATI














[image: alt]





A COMPARATIVE STUDY OF DISCRIMINATIVE ... 

Center for Signal and Image Processing, Georgia Institute of Technology. 75 Fifth ... we call cross-layer acoustic modeling in that the model discrimina- tion is often at ..... lated cross-layer error cost embedded on the WSJ0 LVCSR database.














[image: alt]





Design and Implementation of e-AODV: A Comparative Study ... - IJRIT 

IJRIT International Journal of Research in Information Technology, Volume 2, Issue 6, ... Keywords: Wireless mobile ad hoc networks, AODV routing protocol, energy ... In order to maximize the network life time, the cost function defined in [9] ...














[image: alt]





A Comparative Study on Reordering Constraints in ... 

search algorithm and its extension for word graph generation. Afterwards, we will analyze the Viterbi alignments produced during the training of the align-.














[image: alt]





Design and Implementation of e-AODV: A Comparative Study ... - IJRIT 

IJRIT International Journal of Research in Information Technology, Volume 2, Issue 6, ... In order to maximize the network life time, the cost function defined in [9] ...














[image: alt]





A comparative study of ranking methods, similarity measures and ... 

new ranking method for IT2 FSs and compares it with Mitchell's method. Section 4 ... edge of the authors, only one method on ranking IT2 FSs has been published, namely Mitchell's method in [24]. ...... The authors would like to thank Professor David 














[image: alt]





pdf-1828\sufism-and-taoism-a-comparative-study-of-key ... 

Try one of the apps below to open or edit this item. pdf-1828\sufism-and-taoism-a-comparative-study-of-key-philosophical-concepts-by-toshihiko-izutsu.pdf.














[image: alt]





A Comparative Study of Human Motion Capture and ... 

analysis tools that can provide significant insights into the functional performance. Such tools now ... and clinical rehabilitation have long relied on quantitative.














[image: alt]





Unregulated Emissions of an HCCI Engine Operating ... 

Proceedings of Combustion Institute â€“ Canadian Section ... Homogeneous Charge Compression ignition (HCCI) is an advanced combustion technology being.














[image: alt]





A STUDY OF Comparative anatomy of papillary muscles of human ... 

A STUDY OF Comparative anatomy of papillary muscles of human, sheep, cow and pig.pdf. A STUDY OF Comparative anatomy of papillary muscles of human, ...














[image: alt]





Thermal performance of a Stirling engine powered by a solar ... 

Whoops! There was a problem loading more pages. Thermal performance of a Stirling engine powered by a solar simulator.pdf. Thermal performance of a ...














[image: alt]





Thermal performance of a Stirling engine powered by a solar ... 

Thermal performance of a Stirling engine powered by a solar simulator.pdf. Thermal performance of a Stirling engine powered by a solar simulator.pdf. Open.














[image: alt]





Thermal performance of a Stirling engine powered by a solar ... 

Page 1 of 7. Research paper. Thermal performance of a Stirling engine powered by a solar. simulator. Fatih Aksoy a. , Halit Karabulut b. , Can Ã‡Ä±nar b. , Hamit Solmaz b, *. , Yasar Onder â‚¬ Ozg â‚¬ oren â‚¬ a. ,. Ahmet Uyumaz c. a Department of Au














[image: alt]





A Performance study on Operator-based stream ... 

Operator-based stream processing systems. Miyuru Dayarathna, Souhei Takeno, Toyotaro Suzumura. Department of Computer Science. Tokyo Institute of ...














[image: alt]





A Performance study on Operator-based stream processing systems 

Department of Computer Science ... It is impossible to store data on disk. â—¦ The volume of the data is very large. Process data on-the-fly in-memory. OP. 1. OP.


























×
Report A comparative study on engine performance and emissions of ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















