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17.
BMW CleanEnergy Project: 
BMW Hydrogen Experience since 
the 1980s, Concentrating on 
the Combustion Engine, Fuel Cell as Supplementary Technology.

•
First hydrogen-drive BMW presented in the 1980s.
•
BMW 750hL covering 170,000 kilometres or more than 
105,000 miles under practical driving conditions.
•
Nine world records set up by the BMW H2R Hydrogen Car.
The BMW Group has years of experience in hydrogen research, focusing on hydrogen as an alternative form of drive energy. Indeed, BMW started to develop power units and vehicles able to run on liquid hydrogen way back in the 1980s. The drawback was that on the first prototypes able to run on hydrogen and gasoline required a highly insulated hydrogen tank taking up the car’s entire luggage compartment.

In 1984 BMW completed the BMW 745i Turbo with its 3.5-litre straight-six power unit, and in 1990 the Company presented the next generation 
of hydrogen drive in the guise of the BMW 735iL, followed in 1995 by the 
BMW 728h with a 2.8-litre six-cylinder inline engine. 

A feature shared by all these cars was their dual-mode drive technology enabling them to run on both hydrogen and gasoline. And even at this early point in time, the power units featured so-called manifold injection of hydrogen, with the liquid hydrogen tank being fitted in all cases in the luggage compartment of the respective models.

The BMW 750hL: the first hydrogen car built in a small 
production series.

A further milestone in development came in the year 2000 marked by the presentation of the BMW 750hL, the world’s first hydrogen car built in a small production series, in Berlin. The twelve-cylinder hydrogen engine featured 
in this breakthrough model and based on the series-production power unit of the BMW 750i developed maximum output of 150 kW/204 hp from 
a capacity of 5.4 litres.

The BMW 750hL clearly proved the great potential offered by this engine under practical driving conditions for the first time in public at the Expo 2000 World Fair in Hanover, where 15 cars provided a daily shuttle service. 
Then, in February of the following year, BMW started the almost sensational CleanEnergy WorldTour 2001 taking the fleet of 15 BMW 750hL hydrogen cars through five continents and some 170, 000 kilometres round the world. After setting out in Dubai, the WorldTour went on to Brussels, Milan, Tokyo and Los Angeles, finally ending up in the German capital of Berlin. 

To this day this CleanEnergy WorldTour 2001 is acknowledged as a most impressive demonstration of the cleanest of all fuels, practical presentations of hydrogen technology by BMW also offering clear proof of hydrogen drive and its high standard of reliability.

The APU: supplying electric power through the fuel cell.

A particular highlight of the BMW 750hL was the fuel cell supplying the electric power required. Referred to as the Auxiliary Power Unit (APU), the fuel cell was located in the luggage compartment of the car, supplying electric power both to the on-board electronics and the air conditioning. And while the compact fuel cell did not take up more space than a conventional battery, 
it was significantly superior through its power output of 5 kilowatt and its long service life.

As a result, the “electrochemical” battery, as it was called, not only served to supply electric power in the car, but also opened up the door to new functions. As an example, these future-oriented hydrogen models based on the 
BMW 7 Series came with auxiliary air conditioning operating while the car was at a standstill and thus serving to cool down interior temperatures regardless of whether the engine was running or not.

While the “normal” electrical power-consuming items in the on-board network are supplied with electric power via a converter operating at 12 volts, the air conditioning featured in this case was powered directly by the APU operating at 42 volts.

In future an increasing number of on-board systems will require such a power supply of 42 volts or even more, since a 12-volt power supply will no longer 
be able to provide the amount of energy required or will not be able to deliver the necessary performance. 

Precisely this is where the fuel cell is able to offer its benefits, with its modular structure allowing optimum adjustment to the needs and requirements of electrical on-board networks in future.

Using the fuel cell as an Auxiliary Power Unit generating electric power 
in the car is also the highlight of current research projects seeking to develop 
a particularly practical solution for the use of this technology in a series-production car.

Hydrogen Concept Study: BMW 745h with eight-cylinder power unit.

Back in 2001 BMW presented the BMW 745h as a Hydrogen Concept Study at the Frankfurt Motor Show. The purpose of this study was to demonstrate what a hydrogen car built in series might look like when based on the current BMW 7 Series. For the first time the BMW 745h featured a hydrogen engine carried over from the new generation of eight cylinders. Displacing 4.4 litres, this power unit offered maximum output in the hydrogen mode of 135 kW/184 hp.

BMW H2R: nine world speed records with hydrogen power. 

In September 2004 BMW clearly proved that hydrogen is also able to provide supreme performance of the highest standard: Put through its paces on 
the high-speed track at BMW’s Test Centre in the southern French town of Miramas, the BMW H2R prototype set up no les than nine world speed records for hydrogen-powered cars with a combustion engine. 

In the process BMW once again wrote history in the world of the automobile, BMW H2R, to mention just one example, covering the distance of one kilometre with a flying start in less than 12 seconds and reaching a speed of more than 300 km/h or 186 mph. 

These records not only proved the great potential of hydrogen drive in terms 
of supreme power and performance, but also demonstrated the high standard 
of maturity now achieved in developing hydrogen drive. Quite clearly, therefore, BMW H2R underlined BMW’s role as a leader in technology.

Developed within just ten months, the hydrogen power unit featured in BMW H2R was based on the gasoline engine carried over from the BMW 760i, thus benefiting from the most advanced engine technology. Maximum output of this six-litre twelve-cylinder was 210 kW/285 hp, accelerating the prototype in approximately six seconds to 100 km/h and allowing a top speed in excess of 300 km/h or 186 mph. 

The fuel supply system used in this case was based on a proven concept carried over from series development, with a double-walled tank holding approximately 11 kilos of liquid hydrogen being developed for the vehicle. 

Focusing on the chassis of BMW H2R, the engineers in charge of the project used series components from a BMW sports car, while the body of BMW H2R measuring 5.4 metres in length and two metres in width was designed and laid out from the start for optimum aerodynamics, with the outer skin made of carbon-fibre-reinforced plastic.

Hydrogen know-how for schools. 

The objective of BMW’s CleanEnergy strategy is to promote sustained mobility on a consistent basis. BMW CleanEnergy is therefore the overriding term describing an ecologically ideal, full-cycle and fully contained energy cycle based on water, since hydrogen may be recovered and used in almost unlimited quantities and in a process fully compatible with the environment.

Precisely this why BMW actively promotes the social acceptance of this fuel 
of the future, the BMW Group offering comprehensive teaching material on the subjects of energy, hydrogen, and hydrogen technology worldwide under the title “H2 – Mobility of the Future”. The Basic Learning Kit used for this purpose is recommended by the Bavarian State Institute for School Education and Educational Research for regular use in secondary grades I and II 
at advanced and middle schools. And suitable material is also available for primary schools.

BMW CleanEnergy in the Transport Centre of Deutsches Museum 
in Munich. 

As a founding member of the Transport Centre of Deutsches Museum in Munich, BMW provides comprehensive information on hydrogen mobility in the world of the future: Ever since 2003 visitors to the Transport Centre 
have received important information in an exhibition area of approximately 
400 square metres through an exciting presentation featuring numerous interactive exhibits presenting the various options offered by hydrogen. 
One of the highlights demonstrated is the complete hydrogen cycle beginning with the production of hydrogen through distribution and storage all the 
way to the use of hydrogen in the world’s first series-production hydrogen car, BMW Hydrogen 7. 

Since 2004 BMW has been offering a similar presentation in China, highlighting the BMW CleanEnergy Strategy at the Science & Technology Museum in Beijing. 

Specifications.
BMW Hydrogen 7.

	Body
	
	
	Hydrogen 7
	
	

	No of doors/seats
	 
	
	4/4
	
	

	Length/width/height (unladen)
	mm
	
	5,179/1,902/1,489
	
	

	Wheelbase
	mm
	
	3,128
	
	

	Track, front/rear


	mm
	
	1,578/1,582
	
	

	Turning circle
	m
	
	12.6
	
	

	Fuel tank, gasoline
	approx ltr
	
	74
	
	

	Useful amount of H2 stored
	approx kg
	
	7.8
	
	

	Cooling system, incl heater
	ltr
	
	14.9
	
	

	Engine oil


	ltr
	
	8.5
	
	

	Transmission fluid
	ltr
	
	lifelong
	
	

	Final drive fluid
	ltr
	
	lifelong
	
	

	Weight, unladen, to EC standard (incl 75 kg driver)
	kg
	
	2,460
	
	

	Max load (incl Special Equipment Package)
	kg
	
	400 (incl 100 kg roofload) 
	
	

	Max permissible to DIN standard
	kg
	
	2,860 
	
	

	Rear axle load: unladen DIN/unladen EC actual
	%
	
	53
	
	

	Max trailer load
	
	
	
	
	

	braked (12%)/unbraked


	kg
	
	No trailer allowed
	
	

	Max rooflaod
	kg
	
	100
	
	

	Luggage capacity DIN 70020 
	ltr
	
	225
	
	

	Drag coefficient
	Cd x A
	
	0.29 x 2.38
	
	

	
	
	
	
	
	

	Power Unit
	
	
	
	
	

	Config/No of cyls/valves


	 
	
	V/12/4
	
	

	Engine management
	 
	
	MED9 (H2 and gasoline)
	
	

	Capacity
	cc
	
	5,972
	
	

	Stroke/bore
	mm
	
	80.0/89.0
	
	

	Compression ratio

Fuel type
	:1 
	
	9.5
	
	

	Fuel
	
	
	Hydrogen/RON 98
	
	

	Max output
	kW (hp)
	
	191 (260)
	
	

	at
	rpm
	
	5,100
	
	

	Max torque
	Nm/lb-ft
	
	390/287
	
	

	at
	rpm
	
	4,300
	
	

	
	
	
	
	
	

	Electrical System
	
	
	
	
	

	Battery/location
	Ah/–
	
	90/luggage comp, right
	
	

	Alternator
	A/W
	
	180/2,520
	
	

	
	
	
	
	
	

	Chassis and Suspension
	
	
	
	
	

	Suspension, front
	 
	Double-joint spring strut axle with tiebars and track control arms, rack-and-pinion steering

	Suspension, rear
	
	Reinforced Integral IV; aluminium/steel reinforcement units; 
dual-elastic rear axle suspension

	Driving stability systems
	
	Front/rear (Dynamic Drive) 

	Brakes, front
	 
	Aluminium brake callipers FNR AI 60; brake discs vented

	Diameter
	mm
	
	348 x 30
	

	Brakes, rear
	 
	GGG brake callipers FN 46; brake discs vented

	Diameter
	mm
	
	345 x 24
	

	Steering


	
	Rack-and-pinion power steering with speed-related power assistance (Servotronic)
	 

	Steering transmission ratio, overall
	: 1 
	
	13.1
	

	Type of transmission
	 
	Automatic, rear-wheel drive 

	Gear ratios
I

  
	: 1 
	
	4.17
	

	                         
II
	: 1 
	
	2.34
	

	                          
III
	: 1 
	
	1.52
	

	                             
IV
	: 1 
	
	1.14
	

	                             
V
	: 1 
	
	0.87
	

	                              
VI
	: 1
	
	0.69
	

	                             
R
	: 1 
	
	3.40
	

	Final drive
	: 1
	
	3.62
	

	Tyres 
	 
	
	245/50 R 18 100 W RSC Bridgestone ER 42
	

	Wheel rims 
	 
	
	18-inch multi-spoke wheels (8Jx18)
	

	
	
	
	
	

	Performance
	
	
	
	


	Power-to-weight ratio to DIN standard
	kg/kW
	
	12.87
	

	Output per litre
	kW/(hp)
	
	31.98/43.49
	

	Acceleration 0–100 km/h
	sec
	
	9.5
	

	Top speed
	km/h
	
	230
	

	
	
	
	
	

	Fuel consumption in the EU cycle
	
	
	
	

	Composite, gasoline
	ltr/100 km
	
	13.9
	

	Composite H2
	kg/100 km
	
	3.6 (3.6 kg H2 = 13.3 litres) gasoline)
	

	CO2 emissions EU, gasoline
	g/km
	
	332
	

	CO2 emissions EU, H2
	g/km 
	
	5.2
	

	
	
	
	
	

	Miscellaneous
	
	
	
	

	Emission rating
	
	
	< EU4
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Output and Torque Diagram.

