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Synthetic Fuels

a solution to aviation?



Facts and 
Figures

Global Footprint

Represented in 26 countries

45 Affiliates divided over 93 
locations

45 Global Tech and Engineering 
Centers (including Resident 
Offices)

Founded

Years of Experience

Employees Worldwide

Engineers and Scientists

Of Turnover Invested in 

Inhouse R&D

Granted Patents in Force

Export Quota
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Local Situation Solar Energy - UAE

Source : https://solargis.com/maps -and -gis -data/overview

900MW photovoltaic project in Dubai

Shuaa Energy 3 PSC 

levelized cost of electricity

$17 per megawatt -hour

Image source: ACWA Power

Source : https://renews.biz/62881/uae -900mw -mega -solar -secures - financing / , Sept -2020

https://solargis.com/maps-and-gis-data/overview
https://renews.biz/62881/uae-900mw-mega-solar-secures-financing/
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Intermittency
Variability of renewable energy

Different types of intermittency require energy storage methods adapted to the use case

Source: PV park Germany, 99.6kW

Daily
24h hours

Source: wind park Germany, 2000kW

Weekly
7 days

Source: PV park Germany, 99.6kW

Seasonal

Decentral
(e.g. Electrochemical Storage)

Central
(e.g. mechanical or chemical storage)

00:00 12:00 12:0000:00 00:00 March -18 March -19Sept -1801 -Sept -18 07 -Sept -18



Martin Rothbart | SAFI -UAE Webinar | 08 September 2020 |/ 5Public

Transition Roadmap
From Synthetic Fuel to CO 2 Free Mobility

Synthetic fuel used as a transition fuel for a fast and large scale CO 2 reduction impact.

Industrialization Commercial Large Scale implementation
Green Electricity

Transition Period

On-road 
transportation

Long term need of 
Power to Liquid  
products for many 
additional applications

Commercial Veh .
Aviation
Marine
Petrochemistry

Green Hydrogen

CO2 free Synthetic Fuels (e -Fuels)

2025 2030 20xx2020
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Resources required for 1 liter of e-Fuel

e-Fuel production needs major supply of electricity, water and CO 2. 
Continuous conversion process requires continuous feed.

Recycle and Cooling Circuit

source: own calculations & Shell/ÖVK 2019: 
Status of and perspective for power - to - liquid fuels 

3.7 ï4.5 l
0.41 ï

0.50 kg

2.9 ï
3.6 kg

1.0l
PTL

Chemical Synthesis 
Processes & Upgrading

23 - 28 kWh

2.4 ï2.5l

via DAC *

e.g. Fischer - Tropsch Diesel

9.5 kWh/l

1.4 - 1.8 kWh

up to
4.3 - 5.4 kWh

* DAC: Direct Air Capture 



Martin Rothbart | SAFI -UAE Webinar | 08 September 2020 |/ 7Public

What do we need to produce e -Fuel at scale?

Significant resources and major investment required to build up e -Fuel at relevant capacity
Major non - technical hurdle: Time - to -market (10 years)

Energy Demand Water Consumption Land use for GtL Plant

*Shell Plant, Qatar, cost ca. 20 Bn ú

** statista

*** IEA, UAE electricity consumption 2017

2.8 Mio. t
Capacity

one GtL Plant*

12.9 Mio. t
Annual aviation 
fuel production 
UAE (2018)**

100 TWh

461 TWh
approx . 4x electricity 
consumption UAE***

14 Mio. t

65 Mio. t
3.5 % of UAE 

water demand (2018)

7 km 2

depends on location*

32 km 2

8x area of 
Dubai

Fuel Production and Demand
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Decentralized Plant Layout 
Solid Oxide Electrolysis with Fischer -Tropsch Synthesis

TRL Level of SOEC needs to be improved. Upscaling of all Power - to -Liquid plant sections is the main target.

Å Renewable electricity source
Å CO2 source
Å Water source
Å Product storage and 

distribution logistics

Local requirements


