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ammonia as a green fuel:

real-zero carbon and real-zero nitrogen

CH4

NH3







H2 DH(LHV) = 33.3MWh/t

350t/day   127,000t/yr

 4.2TWh/yr

(4.2 × 60)/18.4    14 mins

World Power Consumption (TW)                    18.9



Global hydrogen refuelling 

infrastructure

100kg/day × 150 days × 470 stations 

= 7,000 tonnes/year | 55,000 cars

7,000 tonnes/year 

 5.4GWh/year

→ 10 seconds

The hydrogen distribution infrastructure isn’t here yet.

Total (end 2019) = 470

World Power Consumption (TW)                    18.9



international trade:

25 million tonnes/year

production:     182.2Mt/yr

capacity:         224.4Mt/yr

2019  (global)

NH3 (DHLHV-DHvap) = 3.9MWh/t

= 3.9TWh/Mt

production:     710TWh/yr

capacity:         875TWh/yr

production:     (710/18.87)h

capacity:         (875/18.87)h

production:  37h

capacity: 46h

World Power Consumption (TW)                    18.9
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30000 tonnes

33.916311 -118.42734

Chevron El Segundo Refinery 

324 W. El Segundo Blvd.

El Segundo CA 90245

BUNKERING



DISPATCHED AND DISTRIBUTED FUEL STORAGE: US STATUS

www.h2stations.org/wp-content/uploads/Northamerica-2020-k.jpg

AMMONIA (USA distribution 2012)

NH3 

IOWA 0.8Mt (1087 sites)

USA: 10,363 sites ( 230)

43 100kg/day  250 days/year 

→ 1075 tonnes H2/year → 36GWh/year

US NH3 storage facilities: 10,636

US capacity: 24.2Mt NH3/year

US production: 22.2Mt NH3/year

24.2Mt NH3/year → 122TWh/year = 122,000GWh/year

3400

43 hydrogen refuelling stations (USA)

www.h2stations.org/



2398 gas stations 

IOWA

1096 NH3 storage facilities

800,000 tonnes NH3

≡ 3TWh ex NH3



• 26GW of wind and solar generation
• At least 3GW of generation capacity for Pilbara energy users
• Up to 23GW for production of green ammonia
• Up to 100TWh of total annual generation
• A design life of 50+ years
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announced low-carbon ammonia plants project list (courtesy Ammonia Energy Association) 



https://airqualitynews.com/news/fuels-news/green-ammonia-plant-receives-funds-to-move-from-concept-to-reality/



Damien Weidmann



WELCOME 
TO THE 
AMMONIA 
AGE

www.sunbornesystems.com



ZERO CO2 ZERO NOx

GOAL: TO DE-DEMONISE THE INTERNAL COMBUSTION ENGINE

LIQUID NH3

PUMP

HEATCRACK

COMBUSTION

• allows existing engine 
architectures to convert to NH3

• in-line cracking turns waste 
heat into power

• unique heat exchanger and 
catalyst technology means 
lower-temperature waste heat 
can be used.

• NH3/H2 blends create a self-
piloting mixture that addresses 
combustion instabilities and 
minimise NOx emissions

• overall system efficiency 
increases



NH3N2

H2O

N2

O2

O2
H2

ENERGY 

OUT

NH3

H2O

ENERGY 

STORED

FUEL CELLS ICEs TURBINES

IMMEDIATE USE

LONG-TERM
(days to

interseasonal)

LARGE-SCALE

SHORT-TERM
(seconds to 

hours)

SMALL-SCALE

BATTERIES PUMPED
HYDRO

ENERGY 

IN

Nuclear

Solar

Wind

PUMPED HYDRO: gravitationally energised water
NH3: chemically energised water : no issues with resource
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DEMOCRATISING ENERGY

THE ULTIMATE VIRTUOUS CIRCLE

THE WATER-AMMONIA CYCLE 6H2O + 2N2 4H3N + 3O2

H3N (air hydride 1)            H2O (air hydride 2)
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