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R & D THERMAL PROTECTIVE CLOTHING

declining trend of firefighters’ on site injuries and fatalities

Thermal stress Burns

New jacket with active thermal management

• Combination of protective clothing components prepared in different layers
• Numerical models to optimize the design
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HOW:

MAIN GOAL:

CONTEXT:



EXAMPLES OF RESEARCH SUB-TOPICS:

• Multiphaseflows

• BiologicalFluids

• Microfluidics

• Fuel Cells

• Systemsfor hydrogengenerationand storage

• Heat and Mass Transfer in Textiles
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PORTUGAL 
Brazil | Tunisia | Argentina |Pakistan | Chile | India 

Laboratorial activities 

Technological consultancy & development 

R&D + Innovation

Technology Watch 

Product standards and certification 

Training and Fashion intelligence
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- Layers combination

PARTNERS ACTIVITIES
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- Firefighter suit

- Standards requirements

- Full-scale set-up

- Materials characterization
and functionalization

- Bench-scale set-up

- Bench-scale virtual model

- Full-scale virtual model

- Materials critical parameters and
optimum ranges 



Main outputs 
and activities -

2020

Promising solution using Phase 
Change Materials (PCMs) - numerical

study 

Incorporation of IR pigments 
on different textiles

• Incorporation of microencapsulated 
PCMs in different textile samples

• PCM pocket built

Thermoregulation 
model 

implemented

Experimental set-up 

Study: 
implementation 

of the new 
solution in jacket

Legislation and 
standards 

requirements 
analysis

DIF-Jacket in 
media



Next steps
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• Development virtual bench-scale model considering the interdependency

between the protective clothing, body and enviornment

• Experimental tests with several combinations of functionalized materials

• Development virtual full-scale model

• Prototype construction and performance test

Dissemination of results:

• 3 workshops (2 in 2021; 1 in 2022)

• 1 roadshow in 8 cities of Portugal (2022) 

Heat fluxes/ 

temperatures in 

firefighters suit

values - scarce

information
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Thank you!

sfneves@fe.up.pt

https://difjacketproject.fe.up.pt/

DIF-Jacket project

Supported by national funds through FCT, within the scope of the:

Projects: PCIF/SSO/0106/2018 and UIDB/00532/2020 

PhD Grant: PD/BD/ 135097/2017 
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