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Full Throttle into the Future: 
BMW Hydrogen Car Sets up Nine International Records.  

BMW’s innovations are progress without compromises: Setting up no less than 9 world records, the BMW H2R Hydrogen Record Car has impressively proved how dynamic and powerful the hydrogen car of the future may be. 
And indeed, hydrogen is acknowledged worldwide as the fuel of the future, since it can be recovered in infinite amounts and used free of emissions 
in the car. 

BMW is the world leader in the development of hydrogen cars with combus​tion engines where in the output range above 100 kW or 136 bhp there is still no other practical alternative: A version of the current BMW 7 Series running on both hydrogen and gasoline will be introduced into the market during the production lifecycle of the current model.     

The results of this series production process also provided the input for BMW’s World Record Car: The hydrogen combustion engine of the 
BMW H2R is based on the gasoline power unit of the BMW 760i and thus comes with the most advanced technologies such as BMW’s fully-variable VALVETRONIC valve control. The main modifications involve the fuel 
in​​jection adapted by BMW to the special features and properties of hydrogen. Displacing six litres, the 12-cylinder power unit develops maximum output of more than 210 kW/285 bhp, accelerating the open-air prototype to 100 km/h in approximately 6 seconds and giving the car a top speed of 302.4 km/h or 187.5 mph.

Professor Göschel: “Turning the vision of sustained mobility 
into reality.”          
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“Nine records marking the starting point into the hydrogen age. 
BMW technology has already come a long way, now we must join forces with politicians and the energy supply industry in turning our vision of 
sustained mobility into reality”, states Professor Dr. Burkhard Göschel, 
BMW AG Board Member for Development and Purchasing. 

Listed in terms of starts, distance, time and average speed, the BMW H2R prototype set up the following world records on BMW’s high-speed track in Miramas, France: 

–
1
kilometre with flying start in 11.993 sec (300.190 km/h) 

–
1
mile with flying start in 19.912 sec (290.962 km/h) 

–
1∕8
mile with standing start in 9.921 sec (72.997 km/h) 

–
1∕4
mile with standing start in 14.933 sec (96.994 km/h) 

–
1∕2
kilometre with standing start in 17.269 sec (104.233 km/h)

–
1
kilometre with standing start in 26.557 sec (135.557 km/h)

–
1
mile with standing start in 36.725 sec (157.757 km/h)

–
10
kilometres with standing start in 146.406 sec (245.892 km/h)

–
10
miles with standing start in 221.052 sec (262.094 km/h).

These records are still subject to homologation by the FIA Council.

The engine: series production 12-cylinder modified for 
hydrogen fuel.

The “heart” of the BMW H2R World Record Car is based on BMW’s top-
of-the-range power unit, a six-litre 12-cylinder. Thanks to adaptation of the engine management system as well as the fuel/air mixture components, 
the engine is able to run on hydrogen smoothly and without any problems.

The most important modifications are the hydrogen injection valves and the choice of materials in the combustion chamber. Contrary to the series pro​duction engine with fuel injected straight into the combustion chambers, the injection valves on the hydrogen engine are directly in the intake manifolds. 
For the record trials, the hydrogen combustion engine was configured for single-mode operation running exclusively on hydrogen. 

This allowed the engineers to set up the engine specifically for hydrogen drive, for example by using valve rings made of a special material compen​sating for the lower level of lubrication of hydrogen as opposed to that of a conventional fuel/air mixture. It is incidentally important and interesting to note in this 
context that the introduction of unleaded fuel several years ago also involved 
a reduction of the lubrication level, production engines ever since being 
made of a more resistant material.

Hydrogen providing enhanced efficiency.

A fundamental factor is that the combustion properties of hydrogen are 
quite different from those of gasoline or diesel: Hydrogen burns faster under nor​mal air pressure, but at a somewhat lower temperature than gasoline.

Within the engine the higher combustion rate of the hydrogen/air mixture develops a higher temperature than in an engine running on gasoline. 
Ac​cordingly, the engine management of the BMW H2R Hydrogen Record Car has been set to not ignite the fuel/air mixture until the piston reaches its top dead centre, in this way achieving maximum output.

The higher combustion pressure of a hydrogen/air mixture offers significant advantages, more power from the same amount of energy supplied to the engine ensuring a higher degree of efficiency. And this comes with en​hanced environmental compatibility, intelligent engine management master​minding the combustion process at all times to ensure that the BMW H2R emits virtually nothing but vapour. 

Special injection valves for hydrogen combustion.       

With hydrogen being injected into the intake manifolds as late as possible, 
the injection valves have to meet significant requirements. Indeed, they are 
a fundamental new development for BMW, being larger than conventional injection valves, since gaseous hydrogen takes up more volume per unit of energy than liquid gasoline. A further point is that the injection valves cover 
a far larger range, having to operate under different levels of system pres​sure and at both very short and longer injection periods. One of the main targets in developing the injection valves was to ensure injection of the right amount 
of hydrogen into the intake manifolds within a very short injection period at very high speeds and under full load.

Safety technology.  

The fuel supply system featured in the BMW H2R World Record Car is also based on a proven concept carried over from series development: Fuel is filled into the BMW H2R at a mobile hydrogen filling station by way of a manual 
tank coupling. The vacuum-insulated, double-wall tank has a cap​acity of more than 11 kilos of liquid hydrogen and is fitted next to the driver’s seat, 
no less than three valves ensuring maximum safety: The operating valve on the tank itself opens up at a pressure of 4.5 bar, two additional safety valves ensuring that even leaks in the cryogenic shell do not have any dangerous consequences, since they open up as soon as the pressure level within 
the tank exceeds 5 bar. 

The sophisticated safety system featured by the BMW H2R is supervised permanently by telemetric control carried over in principle from Formula 1: Four hydrogen sensors at neuralgic points – for example in the tank 
area and around the tank coupling – detect and report leaks immediately.

BMW research engine: capable of 50 per cent efficiency. 

Despite its outstanding efficiency, the power unit featured in the BMW H2R is only one of the first steps in the development of the hydrogen engine, leav​ing a broad margin for further development. Applying the principle of exter​nal mixture formation, output of the hydrogen engine can be boosted even further by turbocharging. A further strategy for increasing both efficiency and output 
in one is to combine the direct injection of hydrogen with a turbo​charger, in the process increasing the specific output of a hydrogen engine above the level 
of a gasoline engine. 

Specialists in the BMW Group’s Research Division are working on 
a hydro​gen engine with the long-term objective to achieve an efficiency level of 50 per cent at the engine’s optimum operating point. This demanding objective is to be reached by optimising the combustion process and at the same time using the excellent combustion properties of hydrogen (low level 
of activa​tion energy, high flame speed). Further measures taken to this effect are the reduction of the engine’s friction forces, the optimisation of 
all ancillaries, and further improvement of overall energy management.

BMW – a consistent trendsetter in support of hydrogen technology.

BMW has worked hard for more than 20 years of research and development for international leadership in hydrogen technology. Indeed, BMW offers unique know-how not only in engine technology, but also in the recovery of hydrogen, its storage in the tank, and the actual process of filling hydrogen 
into the tank of the car. Precisely this is why the BMW Group is consistently promoting the introduction of hydrogen as a source of energy, establishing partnerships with other companies for the development of components and technologies and sensitising both political decision-makers and the energy industry to the need to start implementing hydrogen supply technology today. 

CleanEnergy Partnership: comprehensive hydrogen trial operation 
in Berlin.  

One of the leading partnerships for testing hydrogen technology in Germany under practical conditions is the CleanEnergy Partnership (CEP) jointly 
es​tablished in June 2002 by the BMW Group, Aral, BVG, DaimlerChrysler, Ford, GHW, Linde, Opel, and MAN. Conducting a project scheduled until 2007 and with total funds of 33 million Euro, the CEP forms part of Ger​many’s 

national sustainability strategy and is supported and funded by the German Federal Government. The CleanEnergy Partnership demonstrates trendsetting technologies and outlines both technical and economic require​ments for the use of alternative fuels in road traffic.

An elementary necessity in this respect is to substantiate positive effects on the environment. Precisely this is why hydrogen is to be recovered as far 
as possible by way of renewable energy, that is mainly with electricity from solar energy, water or wind power. This means that there are virtually no undesired emissions all the way from generation to the actual use of hydro​gen. BMW is participating in this project by providing the hydrogen cars required.

Filling station for liquid and gaseous hydrogen entering service.   

The “heart” of the CEP is the construction and regular operation of a hy​drogen filling station. The first hydrogen filling station in everyday use integrated 
in a conventional filling station was officially opened on 12.11.2004 in the presence of outstanding guests from politics, the world of business and science. Apart from gasoline and diesel, this highly innovative filling station is able to fill two types of hydrogen into the car: CGH2 compressed gaseous hydrogen and LH2 liquid hydrogen. With the latter offering the highest energy density, it is regarded by the BMW Group as the best option for reasons of handling and the range a hydrogen car running on such fuel is able to cover.





































