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New energy technologies…

What people are talking about
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Faraday’s Christmas lectures
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The way we use energy today
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93% combustion based
Source : Lux Research 2017, based on IEA statistics 2016



Combustion has its limits
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London 1952

Beijing 2015
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Carnot’s limit is very real
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Increasing use of mechanical energy (or “work”)

Source : Lux Research 2017, based on IEA statistics 2016



A closer look
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Heat pumps to avoid combustion
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New heat pumps for use in buildings generate on average 5 kWh of heat for every kWh 
electricity input

1



Naked energy
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Replaced natural gas, lpg, coal and biomass for 
heating by heat pumps



Combustion-less cars are taking off

Full electric vehicle sales to exceed 600,000 by 2020. Total electric vehicles more than 
1.4 million. Air quality in cities is the most important driver
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Natural gas shows the way to combustion-less 
heavy transport
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Batteries are needed to support these developments
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Paving the way for virtual power plants
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Source: Lux Research
Getting More Out of Distributed Resources: Finding Technology and Strategy Differentiation in Virtual Power Plants, September 2016
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Replaced coal fired power plants by solar and wind



Converting industry is the major challenge
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Several public private partnerships are aligned on 
the same roadmap to create an electricity based 
(chemical) industry



Yet sometimes combustion is inevitable
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Glass furnace: 1850 oC

Blast furnace: 1400 oCCement kiln: 1450 oC

Processes requiring phase
changes and chemical reduction
have to use high temperature
heat.
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Replaced heat to industry partially by electricity



Waste heat to electricity: the inverse CHP
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Key take-aways

The energy system is highly optimized and must be analyzed as a whole

Inefficiencies related to combustion are driving the use of new technology

Many, not obviously related, technologies interact to  create the transition

Fossil resources are very stable and resilient
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Finally:

Technology is showing and paving the way

Government policy sets the pace

To do this in 25 years will require ~2% of GDP every year
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