
Smoke Exhaust and Pressurization System 

Smoke, harmful gases and high heat generated during a fire is too dangerous for human 

health. According to the scientific studies, 4/5 of the deaths results from smoke and harmful 

gases and 1/5 of the deaths originates from collapse of the buildings and burning during a 

fire. These evidences prove that the biggest threat for human health during a fire is smoke 

and harmful gases and so coming studies and efforts should be concentrated on this issue. 

Besides exhausting smoke and harmful gases, removing heat from the fire zone is another 

important topic to prevent harms of a fire. 

The poisonous and choking gases and also heat energy gather on the top of the fire zone 

during a fire. These gases are too toxicant and their amount differs depending on the fire 

source. Thus, smoke and harmful gases generated during a fire are firstly massed on the 

ceiling and then spread into the ground from the ceiling. If these poisonous gases are getting 

lower than the heads of people in the fire zone, the probability for saving lives and dealing 

with the fire successfully decreases. 

VENCO produces fire resistant fans to exhaust smoke and heat from the fire zone. The most 

significant function of smoke extract fans is to exhaust the poisonous and choking gases and 

high heat from the fire zone to out of the building. 

An exhaust system must be fulfilled the following requirements; 

1. It must protect the escape ways from smoke 

2. It must minimize the harm of high temperature smoke to the building. 

3. It must prevent smoke to get lower than the heads of people in the fire zone 

4. It must help fire fighters to tackle the fire safely. 

According to the “Turkey’s Regulation on the Fire Protection”, smoke exhaust capacity must 

be calculated based on at least 10 air changes per hour. 

The detailed calculation for smoke exhaust capacity is explained below; 

The smoke and heat amount is calculated according to the building architecture, type and 

amount of the combustible materials and EN 1203 standard and then the fire resistance 

class of the fans is defined. As a result, smoke and harmful gases are extracted by Axial, 

Radial, Wall and Roof Type Axial Smoke Exhaust Fans. 

  

 



 

The selection of Smoke Exhaust Fans must be done according to the criteria below; 

   

           

 

 

 

 

 

Heating load of the fire zone is calculated according to the EN 12101-5 Standard and then 

smoke exhaust capacity is figured out accordingly. 

Sufficient fresh air must be supplied to the fire zone during a fire and air velocity must not 

exceed 5 m/second. 
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Image 1. Smoke Distribution 

M: Smoke Mass (kg/s)                                       

 

P: Fire Sphere (m) 

 

Y: Height of Smoke  

 

M= 0,19 x P x Y 

 

Ts: Smoke Temperature at 

Fire Starting Point (oC) 

 

To: Fire Zone 

Temperature (oC) 

 

Q: Fire Heating Load (kW) 

 

Ts= (Q/M) + To 

 

V: Smoke Volume (m3/h) 

 

V= (M(Ts + 273) / r(To + 

273)) x 3600 

 

r: Air Density (1,2 kg/m3 , 

To: 20 oC)  

 



Fire Heating Load, Q= Qf x Af  

 

Table 1 

Usage Area (with 

Sprinkler System) 

Fire Area 

  Af (m
2) 

Fire Sphere 

 (m) 

Heating Load at 

Unit Area  

Qf (kW/m2) 

Shop 10 12 625 

Office 12 14 225 

Hotel Room 2 6 250 

Closed Car Park 10 12 400 

 

Heating load of the fire is thermal power at the fire starting point. Heating load of the smoke 

is reduced 50% due to losses to the environment. 

Axial Smoke Exhaust Fans can be used for daily ventilation as well. They can be run by 

frequency convertors or can be selected as double-speed for energy saving. Smoke exhaust 

fans run at maximum speed in case of a fire even if they are used with frequency convertors 

to exhaust smoke in a shortest time.  

 

Smoke Exhaust Fans whose temperature class and air flow capacity are defined according 

to the EN 1201-5 Standard can be selected as Duct Type, Roof Type, Wall Type and Casing 

Type depending on where they are going to be used. The impeller of Smoke Exhaust Fans 

can be selected as Axial or Radial depending on required air flow capacity. 

Smoke Exhaust Fans are selected according to Required Temperature Class and Duration 

Time in the Table 2 below. They must have a Fire Resistance Certificate belonged to 

selected Temperature Class and Duration Time. 

               Roof Type                                                        Axial                                                          Fans with Casing          



+50 Pa 

Image 2: All escape doors are closed  

Temperature-Duration Time Classification According to EN 12101-3 

Class F200 F300 F400 F600 F842 

Temperature[°C] 200 300 400 600 842 

Duration Time 
[minutes] 

120 120 120 60 --------- 

Table 2 

 

 

STAIR PRESSURIZATION 

 Fire escape stairs of commercial buildings whose height is more than 30.5 m and 

residential buildings whose height is more than 50.5 m must be pressurized 

mechanically. 

 Pressure difference between inside of the building and fire escape stairs must be 50 

Pa when all doors are closed. 

 Pressure difference between inside of 

the building and fire escape stairs must 

not be less than 15 Pa if one of the 

doors is open. 

 Excessive pressure in the stair well is 

adjusted through mechanical pressure 

relief dampers or frequency convertors 

by regulating fan speed. 

 Pressurization air must be at least 5 

meters away from smoke extract shafts. 

 Smoke sensors must be placed in the 

inlets of pressurization fans and if 

smoke is detected in the inlets of 

pressurization fans, pressurization fans 

stop running automatically. 

 Pressurization Fans must be connected 

to the fire detection system and they 

must be activated when a fire is 

detected. 

 

 

 Pressurization Fans must have an emergency switch to open/close manually. 

 

 



Image 3: Two indoor escape doors and 

one outdoor escape door are open  

Pressurization Air Flow Value Calculation; 

1. In order to provide at least 1 m/second air flow                                                                   

velocity at two indoor escape doors; 

2m x 0,8m door dimensions 

Qiç=( (2x0,8) x 1 m/second) x 2 doors 

Qiç= 3,2 m3/second 

2. Exhaust air flow value from one outdoor escape 

door at 15 Pa pressure difference; 

Qoutdoor= 0,83 x A x P1/2 

Qoutdoor= 0,83 x 1,6 x 151/2 

Qoutdoor= 5,15 m3/second 

 

3. Leakage air flow value at closed doors    

at 15 Pa pressure difference; 

Leakage air flow value for 5 closed doors; 

 

Qs= 0,83 x As x P1/2 

 Qs= 0,83 x (5x0,01) x 151/2 

 Qs= 0,16 m3/second 

4. Total Pressurization Air Flow Value; 

 

Q= Qindoor + Qoutdoor + Qs 

 

Q= 3,2 + 5,15 + 0,16 = 8,51 m3/second (30636 m3/h) 
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