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What is a fuel-fired heater (FFH)?

• Heating device, commonly used in EV

• A mini “boiler” burning fuels in a 

combustion chamber

• Simple structure and straightforward

control logics: on/off control determined 

by cabin temperature. 

• No aftertreatment of exhaust gases
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Regulatory landscape: How are FFHs regulated in different regions?

• Outdated regulations, established more than a decade ago. 

• Emissions control system are not required

• Particulate matter and GHG (CO2, CH4) are not regulated

• Incomparable across regions due to different metrics
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FFHs are a challenge to current emission regulatory frameworks

Emissions not from vehicle tailpipe: Not covered by pollutant emission standards

Usually retrofitted to vehicles after being sold in second stage manufacturing

An increasing challenge for zero-emission vehicles. Trade-off between cabin 

thermal management and electric range.
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To understand the issue better, ICCT tested an electric coach 

equipped with an FFH

The tested bus model Specifications of the bus model

The FFH is placed here!

338 kWh
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Here’s how the FFH analyzed looks in detail

The tested FFH on the bus Specifications of the FFH
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Test schedule – tested in 20℃/-7 ℃/-20℃.  
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Key findings – emissions exceed limits in different regions

This is the China VI 

pollutant emissions std

for diesel heavy duty

vehicles
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Simulated total CO2 emissions by temperature from FFH

• CO2 emissions from FFH accounted for about

50% of total CO2 emissions associated with
the electric coach while in use (assumption:
180km/day, 620.5g CO2/kWh).

• CO2 emission by the electric bus per day, if

FFH involved in: 190kg at -7℃; 210kg at -20 ℃

• What to expect: FFH share may increase due

to lower carbon intensity of power grid, so
lower emission from electric buses.



10

Conclusion and recommendations

Key takeaways:

• Inadequate regulation:​​ Current global standards for FFHs lack limits for critical pollutants like 
particulate matter (PM) and greenhouse gases (CO₂, CH₄).

• Severe pollution:​ this study found substantial emissions of particulate matter and NMOG, and PN 
exceeded the regulatory limits of tailpipe regulations for diesel vehicles.

• High climate impact:​ ​ The tested FFH accounted for about 50% of total CO₂ emissions associated 
with the electric bus while in use, and the share would be even higher with a cleaner power grid.

Recommendations:
• Expand standards:​​ An update of FFH emission regulations is warranted to include limits on PM, 

NMOG, and greenhouse gases.

• Integrate into vehicle type-approval procedure: Emissions from FFHs are non-negligible. 

Regulators could consider incorporating them in future certification procedures.

• Dive deeper with more tests: Currently studies about FFHs emission performance are still scarce,

more studies and tests are needed to update emissions inventories and design the right policies.
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For more information, please

refer to the publication from

our website theicct.org!

https://theicct.org/publication/emissions-from-a-fuel-fired-

heater-on-a-battery-electric-coach-tests-in-china-may25/ 
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Thank you for your attention!

Please leave your questions in the Q&A panel
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