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A protection concept and air-filtration and air-condition system was developed for an emergency- and rescue train to deal with accidents and fires in tunnels.
The train consists of 3 main wagons for:
a. Rescue team and firefighting equipment
b. Water and material for fire fighting
c. Patients and (rescued) passengers
At tunnel accidents and tunnel fires, extreme heat and highly toxic gasses may be present. Therefore, the wagons have to be equipped with air-filtration systems and air-conditions systems to protect both, the rescue team and as well the patients and rescued passengers.
The air-filtration system includes several filtration stages, like:
a. Dust filters
b. HEPA filters
c. Gas-filters against toxic fumes (ABEK-class)
d. Carbon monoxide (CO) filters
The air-filtration system and air-condition system is equipped with sensors, like:
a. Temperature sensors
b. Overpressure sensors
c. Airflow sensors
d. Oxygen (O2) sensors
e. Carbon monoxide (CO) sensors
f. Carbon dioxide (CO2) sensors
g. VOC sensors

which send the signals to the integrated main-controller of the air-filtration and air-conditioning system.
A prototype was manufactured, tested and qualified to:
a. Cooling performance In the climate chamber 
b. Air quality and air flow rate
c. Shock- and vibration
d. Electromagnetic (EMC) compatibility
e. Etc.
The protection concept, the development and design considerations, the test setup and test results will be presented and explained. 
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