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BOMB SHELTER VENTILATION SYSTEM – THE KEY TO 

SAFETY AND SURVIVAL 
 
The ventilation system in bomb shelters is a critically important component of ensuring the 

safety and comfort of people while they are in the shelter. Its main purpose is to maintain proper 
air quality, ensure the supply of oxygen and the removal of carbon dioxide, as well as clean it 
from harmful impurities, dust and possible chemical or biological contamination. In a sealed 
room where people can stay for a long time, the presence of an effective ventilation system is a 
necessary condition for survival.  

The basic principle of operation of the bomb shelter ventilation system is to create a controlled 
air exchange. This is achieved through mechanical ventilation, which includes fans, air ducts and 
filter-ventilation units [1]. Such systems provide constant air circulation, which is especially 
important in conditions of possible smoke or pollution of the atmosphere from the outside. Modern 
bomb shelters are equipped with filters that trap radioactive particles, toxic substances and 
biological threats. They can operate in different modes, depending on the level of pollution of the 
external environment: in normal mode, recirculation mode or complete isolation.  

The ventilation system must also take into account the number of people in the room, because 
each person consumes oxygen and releases carbon dioxide [2]. Exceeding the permissible 
concentration of CO₂ increases the risk of deterioration of well-being, dizziness and even loss of 
consciousness. That is why it is important that the ventilation system can effectively regulate the 
air balance. In addition, shelters can use autonomous air purification devices, such as chemical 
absorbents or oxygen generators, which compensate for the lack of air during prolonged stay in 
a sealed space. 

The ventilation system must also take into account the number of people in the room, because 
each person consumes oxygen and releases carbon dioxide. When the permissible concentration 
of CO₂ is exceeded, the risk of deterioration of well-being, dizziness and even loss of 
consciousness increases. That is why it is important that the ventilation system can effectively 
regulate the air balance. Additionally, autonomous air purification devices can be used in 
shelters, such as chemical absorbents or oxygen generators, which compensate for the lack of 
air during prolonged stay in a sealed space. The air supply standards for shelters in peacetime, 
according to [3, 4] are given in Table 1. 
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Table 1 

Air supply standards for storage facilities 

Operating mode 
Operating time, 

hours 
Air supply rates, per person 

Clean ventilation  48 8-13 m³/year 

Filter ventilation  12 2-5-10 m³/year 

Full insulation with internal air 

regeneration 
6 

Oxygen 25 л/год 

Carbon dioxide 20 liter/hour 
 

Note: the length of the air duct from the electric 

manual fan to the most remote ventilation opening 

should not exceed 30 m. Regenerative units and filters 

should be installed in separate rooms adjacent to the 

internal premises of the storage facility. 
 

In wartime or emergency situations, the ventilation system must operate continuously, even 

in the absence of electricity. Therefore, manual or backup mechanisms are often installed to 

maintain the system without electricity. These may include mechanical pumps, valves, or 

manual fans. The design of the ventilation system must also ensure resistance to the blast wave 

and mechanical damage, as any disruption to its functioning can endanger people's lives. The 

main requirements for the ventilation system of bomb shelters are aimed at ensuring the safety, 

health, and comfort of people in a confined space. These include the following aspects [5]: 

1. Ensuring continuous air exchange with the supply of fresh air and the removal of carbon 

dioxide and harmful impurities.  

2. Filtration and purification of air from dust, toxic substances, radioactive particles and 

biological agents.  

3. Ensuring operation in 2 (3) modes.  

4. Emergency operation even in the absence of power supply, for which mechanical or 

autonomous means of air circulation are provided (manual fans, oxygen cylinders).  

5. Resistance to explosive loads (shock wave, mechanical damage and vibration). 

6. Ergonomics and ease of maintenance and control – the equipment must be convenient to 

use, have air quality indicators and the ability to quickly switch modes.  

Compliance with these requirements guarantees the effective operation of the ventilation 

system, which is a key condition for the safe stay of people in bomb shelters, and a properly 

designed ventilation system is a key element of a safe bomb shelter. The comfort and safety of 

people who will be forced to stay in the shelter for a long time depends on its quality. 
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