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Airport fire services



• We know a lot about them

• Mature distribution networks

• Mature safety procedures

• Known hazards and mitigations

• Key factor in airport design

• Key factor in aircraft design

Hydrocarbon fuels are a key risk, but…



Some alternative fuels

Biofuels produced from 
plant materials.

Can cover carbon cost of 
burning.

Electricity storage.

Source of electricity 
governs sustainability.

Hydrogen: liquid, 
gaseous, fuel cell. 

Sources could include 
water, ammonia. Again 
energy source to create 
governs sustainability.



Where are we?



Let’s talk about the hydrogen image problem



Hydrogen is not a new fuel, but it is unusual



Can we learn from other hazardous substances?

methane, acetylene, methanol, hydrazine



• How do firefighters assess current risk with 

hydrocarbon fuels?

• If hydrogen were to be used, what would change?

• What do we need to do differently with a hydrogen 

infrastructure?

Returning to airport firefighting



Returning to airport firefighters



Live simulations 

360 filming in the Ground 
Operations (Go) Lab, 
DARTeC

‘FRESSON’ aircraft 

Simulated response 
to a suspected 

hydrogen fire 



What might change?

Cue What may change with hydrogen aircraft? What may remain the same?

Smoke Hydrogen fires do not produce the large volumes of black smoke produced by the carbon 

content of hydrocarbon fuels like kerosene.

Smoke will still be produced by combustible materials 

on the aircraft or the aircraft itself.

Fuel Hydrogen cannot be seen and is buoyant unlike kerosene fuels. Sources of hydrogen are 

likely to be under pressure and as such, new technology may be required to identify temperature 

differentials that would indicate that hydrogen is present. Explosive atmospheres may also be 

produced by concentrations of hydrogen gas representing new threats and different management 

techniques.

Fuel will still present a key fire risk and threat to life. 

Fire Hydrocarbon fuels burn in a visible and well-known way. No such assumptions can be made with 

hydrogen. Hydrogen may dissipate rapidly prior to combustion or indeed be manually 

released by the aircrew in response to a predicted crash-landing. Hydrogen fires do not burn with 

a visible flame and so more use of FLIR technology may be needed. 

Fire will still present a key risk and threat to life. Fire will 

still be sustained by combustible materials on the 

aircraft or the aircraft itself.

PPE 

Requirements

As hydrogen has a very low minimum ignition energy and is easily ignited, anti-static and fire 

retardant PPE will be required when responding to hydrogen incidents. This could include; 

- Cryogenic eye protection 

- Gloves 

- Boots and anti-static overalls

Risks that include fire, falling objects, heights, un-

survivable environments will still be present in the fire 

service role. PPE will still need to mitigate these risks 

and protect crew.

Technology It is likely that greater use will be made of imaging technology for both lower and higher 

temperatures to detect hydrogen leaks and fire.

The fire service currently use thermal imaging 

technology to assess risk.



Beyond the airport fire service

• Fuelling procedures

• Aircraft design and evacuation

• Airport fuel farms

• Airport stand design

• Fire warning systems and airport evacuation procedures



Conclusions

• Hydrogen is a viable fuel for sustainable aviation

• Airport fire services represent a key mitigation for hazards associated with fuel and fuel systems

• The fire service training, knowledge and expertise is focused on hydrocarbon fuels in line with 

their properties and hazards.

• To achieve hydrogen fuelled operations by 2035, this will need to change: new procedures and 

equipment are needed to maintain high levels of safety.

• The future is ragged and dirty – I find it likely that hydrocarbon fuelled, electrical propulsion and 

hydrogen will need to co-exist.
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