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Dieseldistributor fuel - injection pumpsDiesel-engine managementTechnical InstructionPublished by: Robert Bosch GmbH, 1999 Postfach 30 02 20,D-70442 Equipment Business Sector,Department for Automotive Services,Technical Publications (KH/PDI2).Editor-in- (FH) Horst Karl-Heinz Dietsche, (BA) J rgen Crepin, Folkhart Dinkler, (FH) Anton Helmut Tsch ke, assisted by theresponsible technical departments of Robert Bosch (FH) Ulrich Adler,Berthold Gauder, :Peter :Audi AG, Ingolstadt andVolkswagen AG, graphics:Bauer & Partner, otherwise specified, the above persons areemployees of Robert Bosch GmbH, , copying, or translation of thispublication, wholly or in part, only with our previous written permission and with source , descriptions, schematic drawings, andother particulars only serve to explain and illustratethe text.

passenger car. The following pages will deal with the design and construction of the VE distri-butor pump, and how it adapts injected ... The resulting low fuel consumption, coupled with the low level of pollutants in the exhaust gas, all serve to underline the diesel engine’s significance.
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    	Transcription of Diesel distributor fuel-injection pumps


        
    	1 Dieseldistributor fuel - injection pumpsDiesel-engine managementTechnical InstructionPublished by: Robert Bosch GmbH, 1999 Postfach 30 02 20,D-70442 Equipment Business Sector,Department for Automotive Services,Technical Publications (KH/PDI2).Editor-in- (FH) Horst Karl-Heinz Dietsche, (BA) J rgen Crepin, Folkhart Dinkler, (FH) Anton Helmut Tsch ke, assisted by theresponsible technical departments of Robert Bosch (FH) Ulrich Adler,Berthold Gauder, :Peter :Audi AG, Ingolstadt andVolkswagen AG, graphics:Bauer & Partner, otherwise specified, the above persons areemployees of Robert Bosch GmbH, , copying, or translation of thispublication, wholly or in part, only with our previous written permission and with source , descriptions, schematic drawings, andother particulars only serve to explain and illustratethe text.
2 They are not to be used as the basis fordesign, installation, or delivery conditions. Weassume no responsibility for agreement of thecontents with local laws and Bosch GmbH is exempt from liability,and reserves the right to makechanges at any in en Edition, April translation of the German edition dated:November in the Diesel engineThe Diesel engine2 Diesel fuel - injection systems: An overviewFields of application4 Technical requirements4 injection -pump designs6 Mechanically-controlled (governed)axial-piston distributor fuel -injectionpumps VEFuel- injection systems8 fuel - injection techniques9 fuel supply and delivery12 Mechanical engine-speed control (governing)22 injection timing29 Add-on modules and shutoff devices32 Testing and calibration45 Nozzles and nozzle holders46 Electronically-controlled axial-piston distributor fuel -injectionpumps VE-EDC54 Solenoid-valve-controlled axial-piston distributor fuel -injectionpumps VE-MV60 Start-assist systems62 Dieseldistributor fuel - injection pumps VEThe reasons behind the Diesel -poweredvehicle s continuing success can bereduced to one common denominator.
3 Diesels use considerably less fuel thantheir gasoline-powered in the meantime the Diesel haspractically caught up with the gasolineengine when it comes to starting andrunning refinement. Regarding exhaust-gas emissions, the Diesel engine is justas good as a gasoline engine withcatalytic converter. In some cases, it iseven better. The Diesel engine s emis-sions of CO2, which is responsible forthe green-house effect , are also lowerthan for the gasoline engine, althoughthis is a direct result of the dieselengine s better fuel economy. It was also possible during the past few yearsto considerably lower the particulateemissions which are typical for thediesel engine. The popularity of the high-speed dieselengine in the passenger car though,would have been impossible without the Diesel fuel - injection systems fromBosch.
4 The very high level of precisioninherent in the distributor pump meansthat it is possible to precisely meterextremely small injection quantities tothe engine. And thanks to the specialgovernor installed with the VE-pump inpassenger-car applications, the engineresponds immediately to even the finestchange in accelerator-pedal setting. Allpoints which contribute to the sophisti-cated handling qualities of a modern-day Electronic Diesel Control (EDC)also plays a decisive role in the overallimprovement of the Diesel -enginedpassenger following pages will deal with thedesign and construction of the VE distri-butor pump, and how it adapts injectedfuel quantity, start-of- injection , andduration of injection to the differentengine operating conditions.
5 The Diesel engineDiesel combustion principleThe Diesel engine is a compression-ignition (CI) engine which draws in air and compresses it to a very high its overall efficiency figure, the dieselengine rates as the most efficient com-bustion engine (CE). Large, slow-runningmodels can have efficiency figures of asmuch as 50% or even more. The resulting low fuel consumption ,coupled with the low level of pollutants inthe exhaust gas, all serve to underlinethe Diesel engine s significance. The Diesel engine can utilise either the 4- or 2-stroke principle. In automotiveapplications though, diesels are practi-cally always of the 4-stroke type (Figs. 1and 2).Working cycle (4-stroke)In the case of 4-stroke Diesel engines,gas-exchange valves are used to controlthe gas exchange process by openingand closing the inlet and exhaust ports.
6 Induction strokeDuring the first stroke, the downwardmovement of the piston draws in un-throttled air through the open intake strokeDuring the second stroke, the so-calledcompression stroke, the air trapped in thecylinder is compressed by the pistonwhich is now moving upwards. Com-pression ratios are between 14:1 and24:1. In the process, the air heats up totemperatures around 900 C. At the endof the compression stroke the nozzle in-jects fuel into the heated air at pressuresof up to 2,000 bar. Power strokeFollowing the ignition delay, at the begin-ning of the third stroke the finely atom-ized fuel ignites as a result of auto-igni-tion and burns almost completely. Thecylinder charge heats up even furtherand the cylinder pressure increasesagain.
7 The energy released by the igni-tion is applied to the piston is forced downwards and thecombustion energy is transformed intomechanical energy. Exhaust strokeIn the fourth stroke, the piston moves upagain and drives out the burnt gasesthrough the open exhaust valve. A fresh charge of air is then drawn inagain and the working cycle chambers,turbocharging and superchargingBoth divided and undivided combustionchambers are used in Diesel enginesCombustion in the dieselengine2 Combustion in the dieselenginePrinciple of the reciprocating piston engineTDC Top Dead Center, BDC Bottom Dead volume, VCCompression volume,sPiston 1 UMM0001 ETDCBDCTDCBDCVhsVC(prechamber engines and direct-injec-tion engines respectively).Direct- injection (DI) engines are more ef-ficient and more economical than theirprechamber counterparts.
8 For this rea-son, DI engines are used in all commer-cial-vehicles and trucks. On the otherhand, due to their lower noise level,prechamber engines are fitted in passen-ger cars where comfort plays a more im-portant role than it does in the commer-cial-vehicle sector. In addition, theprechamber Diesel engine features con-siderably lower toxic emissions (HC andNOX), and is less costly to produce thanthe DI engine. The fact though that theprechamber engine uses slightly morefuel than the DI engine ( %) isleading to the DI engine coming moreand more to the forefront. Compared tothe gasoline engine, both Diesel versionsare more economical especially in thepart-load range. Diesel engines are particularly suitablefor use with exhaust-gas turbochargersor mechanical superchargers.
9 Using anexhaust-gas turbocharger with the dieselengine increases not only the poweryield, and with it the efficiency, but alsoreduces the combustion noise and thetoxic content of the exhaust gas. Diesel -engine exhaustemissionsA variety of different combustion depositsare formed when Diesel fuel is reaction products are dependentupon engine design, engine power out-put, and working complete combustion of the fuelleads to major reductions in the forma-tion of toxic substances. Complete com-bustion is supported by the carefulmatching of the air- fuel mixture, abso-lute precision in the injection process,and optimum air- fuel mixture the first place, water (H2O) and carbondioxide (CO2) are generated. And in rela-tively low concentrations, the followingsubstances are also produced: Carbon monoxide (CO), Unburnt hydrocarbons (HC), Nitrogen oxides (NOX), Sulphur dioxide (SO2) and sulphuric acid (H2SO4), as well as Soot particles.
10 When the engine is cold, the exhaust-gasconstituents which are immediatelynoticeable are the non-oxidized or onlypartly oxidized hydrocarbons which aredirectly visible in the form of white or bluesmoke, and the strongly smelling dieselengine34-stroke Diesel engine1 Induction stroke, 2 Compression stroke, 3 Power stroke, 4 Exhaust 2 UMM0013 YFields of applicationDiesel engines are characterized by theirhigh levels of economic efficiency. This isof particular importance in commercialapplications. Diesel engines are em-ployed in a wide range of different ver-sions (Fig. 1 and Table 1), for example as: The drive for mobile electric generators(up to approx. 10 kW/cylinder), High-speed engines for passengercars and light commercial vehicles (upto approx.)
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			ROBERT BOSCH MODEL PE(S)-6 MW FUEL INJECTION PUMP …

			injectionpumps.co.uk
			The injection pump meters and delivers fuel at high pressure, up to an instantaneous 9000 psi pressure after nozzle valve opening, through the injection pipes or lines to the injection nozzle assemblies. This high pressure fuel causes the nozzle valve to open and fuel flows through the nozzle orifices into the combustion chamber.
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			Road fuel consumption and the UK motor vehicle fleet

			assets.publishing.service.gov.uk
			Special feature - Road fuel consumption and the UK motor vehicle fleet . 58 . Over recent decades passenger modes of transport have changed dramatically, with more than 80 per cent of journeys completed in cars, vans and taxis in 2017 compared to just 27 per cent in 1952. 2.
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			Hydrogen Energy Country Overview: China

			www.energy.gov
			Rongwei 950 Fuel Cell Sedan. Datong FCV80 fuel cell light passenger •Driving range：490km •H2 Bottle Pressure：35MPa SAIC . has vehicle design , supply chain and manufacturing for FCV mass production 研发中 •Hydrogen consumption per 100km：< 8kg •H2 Bottle Pressure：35MPa Shanghai Shenwo Fuel Cell Public Bus. SAIC's strategic ...
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			The EV6 - Kia

			www.kia.com
			Driver & front passenger premium relaxion seats - ... **Apple Car Play™/Android Auto™/Kia Connect (UVO) - compatibility and functions may vary due to the model year of mobile device and the version of software installed ... WLTP fuel consumption, emissions and performance information 19" Wheel Air Max Speed (mi/h) 114 - Acceleration 0-62 ...
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			TYR0089 RUSH Brochure Update T-Move DIGITAL

			d3ggoe3aghc7um.cloudfront.net
			Improved fuel consumption for optimized power and perfomance REAR WHEEL DRIVE - Provides extra stability in rough ... 5-star rating in the New Car Assessment Rating Program for Southeast Asian Countries (ASEAN NCAP) ... Passenger, 2x Side, and 2x Curtain Shield. HILL START ASSIST (HAC) -
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			2019 Fuel Consumption Guide - NRCan

			www.nrcan.gc.ca
			3 combined fuel consumption ratings of vehicles in the same class. 6. CO 2 and smog ratings – Here are the vehicle’s tailpipe emissions of CO2 and smog-forming pollutants rated on a scale from 1 (worst) to 10 (best). The CO2 emissions, in grams per kilometre driven, are shown
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			CO2 emissions from commercial aviation, 2018

			theicct.org
			Sep 18, 2019 · flown by passenger aircraft. Total CO 2 emissions from all commercial opera-tions, including passenger movement, belly freight, and dedicated freight, totaled 918 million metric tons (MMT) in 2018. That is 2.4% of global CO 2 of aviation CO emissions from fossil fuel use and a 32% increase over the past five years. Further, this emissions ...
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			Carbon Footprint - css.umich.edu

			css.umich.edu
			gallon for diesel.17 However, diesel has 11% more BTU per gallon, which improves its fuel economy.18 • The average passenger car emits 0.78 pounds of CO₂ per mile driven.14 • Automobile fuel economy can improve 7-14% by simply observing the speed limit. Every 5 mph
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			Driver License/Identification Card Related Fees

			www.bmv.ohio.gov
			Plate/Registration Transfer $6.00 Passenger $31.00 Duplicate/Replacement Sticker $6.00 Replace/Exchange 1 Plate $12.00 Replace/Exchange 2 Plates $13.25 Replacement Registration $6.00 Temporary Tag $20.00 House Vehicle/Moped $21.00 Out-of-State Vehicle Inspection $5.00 Motorcycle $25.00 Snowmobile/APV (3 years) $36.25 Motor Home $46.00
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