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2025 Powertrain for Royals Royce

This is document outlining the reasons why I believe hydrogen fuel cells are the correct path for Royals Royce to take in the future to maintain compliance with changing emission regulations. 
The reasons why I believe Royals Royce should take up hydrogen fuel cells are the current high cost of hydrogen fuel cars wouldn’t put potential buyers off as any additional cost would be negligible in comparison to the overall cost of a current petrol car. A hydrogen car is practically silent, silence within the cabin is a selling point for the company already. Below ill outline the feasibility of hydrogen cars and why they are a better option that the alternatives. 
Europe relies heavily on oil, there is a strong political agenda to move away from this dependants as transport in Europe is 94% dependent on oil, 84% of the oil used in the EU is imported at a cost of 1 billion per day. (European Commision, 2018) The dependence on oil leaves European countries, and companies at the mercy of oil rich countries like Russia and the UAE.   
At present, the market development of alternative fuels is still held back by technological and commercial short-comings, lack of consumer acceptance and missing infrastructure. European commission recognises the benefits of parallel and series hybrids but are, class them as an alternative fuel technology, because of this I believe they have a shelf life. 
I believe the answer for the automobile lies in hydrogen fuel cells, while pure electric vehicles are currently popular the long charging times, production drawbacks and battery recycling rule them out. Long distance journeys would require charging at motorway services, 30 minute per charge even with a dozen charge points would create long queues. The only way mass roll out of PEHV will work is with V2G vehicle to grid. This creates the problem of battery degradation. Constant cycling would shorten the life span.
The way in which the electricity needed to power electric vehicles is produced is an important factor. In the UK where most of the electricity produced is relatively clean an electric cars overall environmental impact will be less than an ICE. That same vehicle in somewhere like china who rely on coal energy could potentially be more polluting than a standard ICE.
Hydrogen re-fuelling is in line with that of petrol, about five minutes. The modern world is fast paced, consumers have become accustom to getting products and services quickly. Long charging times will never be attractive, I believe consumers will choose the more convenient option even at a higher cost. 
The main issues are high cost of fuel cells and the absence of a refuelling infrastructure network. Industry studies indicate that costs can be reduced to the levels of conventional petrol and diesel vehicles by 2025. The EU has a directive on the deployment of alternative fuels, it’s a Europe 2020 strategy for ensuring the development of infrastructure for alternative fuels and the implementation of common technical specifications.  (European Commision, 2018) 
The development of infrastructure would break the current deadlock and allow market penetration of hydrogen vehicles.  As it stands there are few fuelling points being built because there aren’t enough vehicles to use them, manufactures don’t produce them at competitive prices because consumer demand is low and inconsequence consumers don’t purchase them.   
China has plans to build a hydrogen infrastructure with 300 hydrogen refuel stations planned for 2025. This lays the foundation for the predicted 50,000 fuel cell vehicles, 10,000 of which will be for commercial vehicles. The commercial fleet will be at 3000 by 2050. (Chase, 2018)
· Bans and limited access for ICE
· TCO needs to reach that of ICE
· Inner city regulations to impact 66 million vehicles 
· Battery electric vehicles are expected to dominate after 2020
· PHEV will bridge the gap in technology but are not a long term solution


IDTechEx Believes that the rush in development and production of high energy density batteries particularly lithium ion batteries will ultimately culminated in disaster as only 10 of the 500 companies in production can produce safe, large batteries in the required time scale. (Harrop, 2018)
There's a strong growing market for hydrogen cars in Asia, Toyota Honda and Nissan all investing in its development, china’s goal of 10,000 cars by 2025. The initial cost of hydrogen is high due to the difficulty in storage, but as gasoline vehicles are phased out over time there will be limited choice, PHEV & BEV or hydrogen fuel cells. With current charging times of electric vehicles being 3-4 hours there is the possibility of reducing that to 30-40 minutes, but that's still far too long to fill up. Hydrogen cars take 5 minutes to fill up, the current range is 250km, and Toyota aims to improve this to 300km to compensate for driver habits like aircon and inefficient acceleration. 
According to a UK government study over 1.5 million hydrogen cars could be on UK roads by 2030, with annual sales of 300,000. To supply this an initial 65 station build in strategically chosen locations growing to 1150 by 2030. This suggest that a well-developed and growing hydrogen infrastructure will be in place by 2025. Future prediction is a market share of 50% by 2050. The amount of CO2 produced by a hydrogen car when fuel production is considered is 60% less than that of a diesel. (Department of Transport, 2018)
Hydrogen fuel cell technology has long term sustainability, early investors   
Birmingham city council and transport for London are planning on introducing 42 hydrogen fuel cell buses by 2019. 
March 26th 2018 the uk government announced funding for 200 new taxis and police cars which will run on hydrogen, this will include the building of new fuel stations. (Department fo Transport, 2018)
According to (sinigaglia, 2017) the conversion of hydrogen gas to electricity in a fuel cell is at 60% efficiency. Battery to wheel is currently at 80% efficiency. Toyota Miria specification (Toyota, 2018) 
· Toyota Miria weighs 1850kg
· Tank Pressure of 700 bar
· Volume of 122.4 l
· Storage of 5kg 
Specific energy density of hydrogen is 142 mj/kg 
 
Taking in to account efficiencies 
 To the wheels 
By using reasonable figures in rolling and aero force equations, the predicted range is:
 
 
 
 
 
A gasoline car with a 50 litre tank with the same weight would have a range of 440 miles max.
In conclusion the hydrogen powered car is the choice for alternative powertrain with a lifespan that goes beyond 2025 and will comply with future emissions regulation. 
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