


    

           

       

                  

            

      

The Future of High-Rise Evacuation: 
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Plant area: 
18 500 m²

Employes: 
450

Turnover: 
€ 32 mln



GLOBAL RANGE

• Presence in 34 markets worldwide

• Focus on R&D and innovation

• Hundreds PDS implementations

• Opening of new branches soon!
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The iSWAY-FC® product set is intended to 
generate and maintain positive pressure in 
protected spaces to prevent smoke accumulation. 
All iSWAY-FC® units have compact structure, 
enabling quick access to the inner part of the 
device in order to carry out maintenance service. 
The units are provided with a rugged housing, 
resistant to adverse weather factors, and may be 
installed at virtually any location at the building, 
i.e. on the roof, in technical rooms, etc.

PRESSURISATION SYSTEM - SAFETY WAY 
iSWAY FC PRESSURISATION KIT OF DEVICES
FOR SMOKE AND HEAT CONTROL SYSTEMS

Safety Way –
Pressurisation System
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The system is composed of SCF jet fans installed 
under the ceiling of the garage hall and reversible 
axial fans. In regular operation, the system 
operates in household ventilation mode, and if 
there is a fire, its purpose is to quickly pump smoke 
and heat through the extraction points and secure 
the zone as quickly as possible. The system 
reduces the temperature and removes smoke, 
which facilitates rescue and fire fighting efforts and 
evacuation of people from the facility and prevents 
the spread of fire to more cars.

THE SAFETY CARPARK SYSTEM IS INTENDED 
FOR VENTILATION OF LARGE SPACES OF 
UNDERGROUND GARAGES AND TUNNELS. 

Safety Car Park
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PRESSURE 
DIFFERENCE 

CRITERION

AIRFLOW
CRITERION

AIR 

RELEASE 
PATH
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DOOR CLOSED

CONSTANT AIR VOLUME. 

EXCESS AIR IS RELEASED WITH 
THE PRESSURE RELIEF DAMPER

DOOR OPEN

AIR VOLUME SELECTED 
FOR AIRFLOW CRITERION

MECHANICAL SYSTEMS
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DOOR CLOSED

AIR VOLUME DECREASES 

TO COMPENSATE AIR LEAKAGES 
AND MAINTAIN OVERPRESSURE

DOOR OPEN

AIR VOLUME SELECTED 
FOR AIRFLOW CRITERION

DYNAMIC FAN CONTROL SYSTEMS
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DESIGN
STANDARDS
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more design- than product-oriented

no testing methodology, 

ignoring real problems (e.g. stack effect)

MAIN ISSUES:

no possibility of CE marking,

EN 12101-6:2005

Smoke and heat control systems —
Part 6: Specification for pressure

differential systems — Kits
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EN 12101-13:2022

Smoke and heat control systems —
Part 13: Pressure differential systems (PDS) 

- Design and calculation methods, 
installation, acceptance testing, 
routine testing and maintenance

EN 12101-6:2022

Smoke and heat control systems —
Part 6: Specification for pressure

differential systems — Kits
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1. DYNAMIC BEHAVIOUR TEST
     PERFORMANCE WHEN DOOR IS OPENED AND CLOSED

2. FIRST FUNCTIONALITY TEST
     20 CYCLES WITH CHECKING TIMES TO ACHIEVE SET VALUES 

3. DURABILITY TEST
     10000 CYCLES TO CHECK THE COMPONENTS’ RELIABILITY

4. SECOND FUNCTIONALITY TEST
     FUNCTIONALITY TEST AFTER DURABILITY TEST

5. OSCILLATION TEST
     10 SUBTESTS OF 20 OPENING AND CLOSING DOOR CYCLES
     WITHOUT WAITING TIME

LABORATORY TESTS
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SYSTEM CLASSIFICATION
EN12101-6:2005

SYSTEM 
CLASS

PURPOSE OF USE

F

E

A

B

C

D

For means of escape. Defend in place.

For means of escape and fire-fighting. 

For means of escape by simultaneous evacuation. 

For means of escape. Risk of sleep.

For means of escape by phased evacuation.

Firefighting system and means of escape.

A

B

C

D

E

F
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SYSTEM 
CLASS

PURPOSE OF USE

• Low-/mid-rise residential buildings
• Water extinguishing systems
• Accepted by authorities

• Class 1 not sufficient
• No water extinguishing systems
• Required by authorities

1

v1= 1 m/s

2

v2= 2 m/s

SYSTEM CLASSIFICATION
EN12101-13
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MOST COMMON

CHALLENGES

THE
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1. NATURAL 2. TECHNICAL 3. HUMAN FACTOR

STACK EFFECT

WIND IMPACT

MALFUNCTIONS

REARRANGEMENTS
CHANGING 
TIGHTNESS 

WRONG USE
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PRESSURE TOO LOW
<30 Pa

PRESSURE TOO HIGH
>100 N
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NATURAL DISTRIBUTION PRESSURIZATION
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EN12101-6:2005



0033                                  

REAL SCALE TESTING

LOCATION CRACOW

BUILDING 23°, H=90 m

TIME 10.2008   – 09.2010

CASE STUDY ON 

RECONSTRUCTION:

SMAY.PL/PDS
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SUPPORT

ADDITIONAL MATHEMATICAL ANALYSIS
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SUPPORT

ADDITIONAL MATHEMATICAL ANALYSIS
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SUPPORT

ADDITIONAL MATHEMATICAL ANALYSIS



0040                                  

SUPPORT

CFD SIMULATIONS
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STAIRCASE PROTECTED

ONE DOOR OPEN
6 Pa ➔ 2 m/s

STAIRCASE PROTECTED

ALL DOORS OPEN
0 Pa ➔ 0 m/s

DOES PRESSURISATION WORK 
DURING SIMULTANEOUS EVACUATION?
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DOES PRESSURISATION WORK 
DURING SIMULTANEOUS EVACUATION?

EN 12101-6:2005
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FLUSHING MODE

DOES PRESSURISATION WORK 
DURING SIMULTANEOUS EVACUATION?

EN 12101-13:2022
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DOES PRESSURISATION WORK 
DURING SIMULTANEOUS EVACUATION?

7 Pa

ONE DOOR OPEN
6 Pa ➔ 2 m/s

IN THE LOBBY
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7 Pa 0 Pa

ONE DOOR OPEN
6 Pa ➔ 2 m/s

IN THE LOBBY

ALL OTHER DOORS OPEN

>30 Pa
IN THE LOBBY

DOES PRESSURISATION WORK 
DURING SIMULTANEOUS EVACUATION?
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ONE DOOR OPEN
6 Pa ➔ 2 m/s

IN THE LOBBY

ALL OTHER DOORS OPEN

>30 Pa
IN THE LOBBY

ALL DOORS OPEN
 1 m/s  1 Pa ➔ 1 m/s

IN THE LOBBY

7 Pa 0 Pa 0 Pa

DOES PRESSURISATION WORK 
DURING SIMULTANEOUS EVACUATION?
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PID CONTROLLER
TRACKING SYSTEM

PREDICTIVE-ADAPTIVE 
CONTROLLER

BASED ON NEURAL NETWORK
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PID CONTROLLER
PRESSURE-BASED 

CONTROL ONLY

EXAMPLE RANGES, m³/h:
1300    –    9000

15 000    –    55 000

PREDICTIVE-ADAPTIVE 
CONTROLLER

BASED ON NEURAL NETWORK

EXAMPLE RANGES, m³/h:
  200   –    50 500

1500   –    75 000

PID CONTROLLER
PREDICTIVE-ADAPTIVE 

CONTROLLER



       

               

                   

             

                

SELF-TEST ABILITY

BENEFITS:

• Potential failure can be quickly identified and eliminated

• Reports can be easily printed 

• Allows to reduce the duration of periodic inspections

• Reduce operating costs

iSWAY makes a brief test of its funcionality every 24h:

• Cut-off damper is opened

• Fan starts operation at low frequency (for few secs)

• Data is collected and recorded in the device memory 
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RELIABILITY

❶ RING TOPOLOGY: CABLING SAVINGS

❷ TWO-WAY COMMUNICATION

❸ STAND-ALONE OPERATION

❹ SELF-TEST EVERY 24h

MALFUNCTIONS
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RELIABILITY

❶ RING TOPOLOGY: CABLING SAVINGS

❷ TWO-WAY COMMUNICATION

MALFUNCTIONS

P-MACF
Δp sensor

P-MACF
Δp sensor

P-MACF
Δp sensor



0053                                  

RELIABILITY

❶ RING TOPOLOGY: CABLING SAVINGS

❷ TWO-WAY COMMUNICATION

❸ MOST FREQUENT SETTING IN 
    CASE OF NO SENSOR SIGNAL

MALFUNCTIONS

P-MACF
Δp sensor

P-MACF
Δp sensor

P-MACF
Δp sensor
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MSPU
M O N I T O R I N G  O F  D E V I C E  O P E R AT I N G  C O N D I T I O N S

TS
C O N T R O L  B O A R D

MALFUNCTIONS
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MALFUNCTIONS

ZD
R E M O T E  A C C E S S  S Y S T E M
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Warsaw 
Spire
- 220 m
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2. FLOW SYSTEM FOR HIGH-RISE BUILDINGS

    STACK EFFECT MITIGATION 

3. FLEXIBILITY IN DESIGN
     LOBBY PROTECTION, 
     COOPERATION WITH OTHER SYSTEMS,
     EXPERIENCED TEAM READY TO HELP

5. RELIABILITY
     SELF-TEST EVERY 24h
     KIT’S OF DEVICES TEST

1. PRESSURE-CONTROLLED FAN
     DYNAMIC RESPONSE TO THE 
     CURRENT CONDITIONS,
     SELF-ADAPTATION

KEY TAKEAWAYS:

4. PREDICTIVE-ADAPTIVE REGULATOR
     FASTEST RESPONSE, 
     OSCILLATION RESISTANCE



DESIGN
SOLUTIONS



    

           

       

                  

            

      

CASE STUDY

UNITY TOWER

BUILDING AB

102m

UNITY TOWER

CONSTRUCTION: 2016-2020



    

           

       

                  

            

      

CASE STUDY

UNITY TOWER

BUILDING AB

102m

UNITY TOWER

CONSTRUCTION: 2016-2020

BUILDING COMPLEX:

- AB: 102m (27 storeys),

- C: 25m

- DE: 25m

- F: 40m

- GH: 40m



    

           

       

                  

            

      

CASE STUDY

UNITY TOWER

BUILDING AB

102m

floor plan of level +9 

and cross-section B-B



    

           

       

                  

            

      

CASE STUDY

UNITY TOWER

BUILDING AB

102m

floor plan of level +9 

and cross-section B-B

upper staircase: 64m

lower staircase: 54 m



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme

upper staircase: 64m

lower staircase: 54 m



    

           

       

                  

            

      

CFD simulation results:

            Natural pressure distribution

             in winter conditions 
            (Te=-20°C;Ti=20°C)

CASE STUDY
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CASE STUDY

CFD simulation results:

            Pressurization system operation

             in winter conditions 
            (Te=-20°C;Ti=20°C) S
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CASE STUDY
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CFD simulation results:

            Natural pressure distribution

             in summer conditions 
            (Te=32°C;Ti=24°C)
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CASE STUDY
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CFD simulation results:

            Pressurization system operation

             in winter conditions 
            (Te=32°C;Ti=24°C)



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme:

• protected spaces,
• systems cooperation,
• air compensation methods



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme:

• staircase separation,
• iSWAYs location



    

           

       

                  

            

      

CASE STUDY

implementation phase:

• iSWAYs location,
• supply points
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IMPLEMENTATION EXAMPLES
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IMPLEMENTATION EXAMPLES



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme:

• transfer damper for make-up air
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DESIGN SOLUTIONS

FIRE-FIGHTING LOBBIES
TRADITIONAL AIR TRANSFER



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme:

• Electronically-controlled transfer



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme:

• Electronically-controlled transfer

PRESSURE DIFFERENCE 

CRITERION



    

           

       

                  

            

      

CASE STUDY

pressurization system scheme:

• Electronically-controlled transfer

AIRFLOW

CRITERION
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DESIGN
SUPPORT
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CALCULATIONS

SELECTION OF EQUIPMENT

START-UP

COMMISSIONING SUPPORT

CFD &

MATHEMATICAL ANALYSIS

SUPPORT

CONCEPT OF THE SYSTEM

TECHNICAL CONSULTING

ALL STAGE 
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SUPPORT 

CONCEPT OF SYSTEM
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SUPPORT

CALCULATIONS
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SUPPORT

ADDITIONAL MATHEMATICAL ANALYSIS



0086                                  

SUPPORT

CFD SIMULATIONS
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SUPPORT

SPECIFICATION
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SUPPORT

TECHNICAL DESCRIPTION
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SUPPORT

ELECTRICAL GUIDELINES
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JET FAN VENTILATION
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Vertical layers separation
SMOKE BETWEEN FIRE 
AND EXHAUST SHAFT

JET FAN SYSTEM

Horizontal layers separation
SMOKE UNDER THE CEILING

DUCT SYSTEM
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Smoke extraction Smoke control

High carparks Low carparks

Its application can be the basis for 
extending escape routes

Its use cannot be the basis for 
extending escape routes due to 

local drops in visibility

Complex geometry

Simple garage geometry 
allowing large volumes of air to be 

pushed from the supply point to the 
exhaust point

Duct installation Jet fans

Air volumes
ca. 100 000 m3/h

Air volumes
160 000 m3/h – 240 000 m3/h 
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Smoke extraction Smoke control Smoke clearance

High carparks Low carparks Where allowed by a law

Its application can be the basis for 
extending escape routes

Its use cannot be the basis for 
extending escape routes due to 

local drops in visibility
N/A

Complex geometry

Simple garage geometry 
allowing large volumes of air to be 

pushed from the supply point to the 
exhaust point

Where allowed by a law

Duct installation Jet fans Duct/jets

Air volumes
ca. 100 000 m3/h

Air volumes
160 000 m3/h – 240 000 m3/h 

10 exchanges/hour
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§ 207. The building and related facilities shall be designed and constructed 
            so as to ensure, in the event of fire:

   4) the possibility of evacuating people or rescuing them by other means;

   5) the safety of rescue teams is taken into account.

§ 270.1 The smoke ventilation system should:

   1) remove smoke with an intensity that ensures that in the time required to 
       evacuate people on protected escape routes and passages, there will be no 
       temperature or smoke that prevents safe evacuation,

   2) have a constant supply of outside air to make up for any shortfall in that air as 
       a result of its escape with the smoke.
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1. Preventing the spread of smoke and hot fire gases outside the smoke zone. 

2. Ensuring the evacuation of people from the smoke zone. 

3. To assist the rescue and firefighting operation through effective smoke and 
heat extraction. 

4. Reduce property damage caused by smoke and heat. 

OBJECTIVES FOR SMOKE VENTILATION 
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Criterion

Smoke extraction ventilation
(DUCT SYSTEM)

Smoke and heat propagation control
(JET FANS SYSTEM)

Smoke clearance system
(10 EX/H)

During evacuation

Temperature
under the ceiling - 200 °C
at a height of 1.8m - 60 °C

Smokiness
smoke accumulated under the storey ceiling,

at a height of ≤ 1,8 m - 0,105 g/m³ 
(range of visibility of self-luminous escape route signs - 10 m)

Radiation less than 2.5 kW/m² towards the floor

During fire-fighting operation

Temperature
at a height of 1.5 m less than 120 °C

at a distance of more than 15 m from the source of fire

Smokiness
at a height of ≤ 1,5 m - 0,105 g/m³ 

(range of visibility of self-luminous escape route signs - 10 m)
at a distance of 15 m from the source of fire

zone can be
smoke-filled

Radiation
up to 15 kW/m² at a distance of 5 m from the fire source on the fire access side,

5 kW/m² at a distance of up to 15m from the source of fire

Access to fire source

smoke maintained in
the layer under the ceiling 

- fire source is visible 
and access to it is easy

fire source can be accessed 
to 15m of its location 

via a smoke-free route

the whole area is smoke-filled 
- the fire area should be small enough

for the fire source to be quickly 
found and located
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BS 7346-7:2013 (British standard)

Components for smoke and heat control systems. Code of practice on 
functional recommendations and calculation methods for smoke and heat 

control systems for covered car parks.

NEN 6098:2012 (Dutch standard)

Smoke control systems in car parks.

D ESIG N  SOLU T IONS

METHODOLOGY
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✓garage not equipped with sprinkler system;

✓three-car fire (source of fire is one car);

✓maximum fire power 9.4 MW;
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✓garage equipped with sprinkler system;

✓one-car fire;

✓maximum fire power 4 MW;
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Figure 5: HRR for ICEV and EV fire tests (including a 2MW burner contribution) 

[source: ARUP]
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Source: Multiparametric CFD to analyze the key variables in car park smoke 
control, Wojciech Węgrzyński, Building Research Institute (ITB) 



EN
• STUDIUM PRZYPADKU – PRZYKŁADOWY 

GARAŻ
Area: 1600 m2 

System: reversible, jet fan

CASE  STU D Y

LAYOUT
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CASE  STU D Y

LAYOUT

1. All evacuating persons from the fire
zone should be able to move in the
smoke and heat free part of the garage
for the time needed to evacuate them.

2. The smoke extraction system of the
garage should maintain the smoke in
one smoke zone where the fire has
occurred.

3. The smoke zones should be arranged in
such a way as to take maximum
advantage of the architectural and
geometrical shape of the car park.
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• STUDIUM PRZYPADKU – PRZYKŁADOWY 

GARAŻ
CASE  STU D Y

SMOKE ZONES
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CASE  STU D Y

SMOKE ZONES

1. Each smoke zone should be served by at least 2 smoke
extraction fans with a class of not less than F400 120 min.

2. Capacity in the range of 160,000 m³/h - 240,000 m³/h –
to be confirmed by CFD simulation.`
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• STUDIUM PRZYPADKU – PRZYKŁADOWY 

GARAŻ
CASE  STU D Y

SHAFTS
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CASE  STU D Y

SHAFTS

1. It is recommended that the total amount of air supplied to the garage by
mechanical means should not exceed 80% of the amount of air removed from
the garage.

2. The remaining missing air volume should be supplied to the garage by passive
means.

3. In garages where the exit leads directly to the outside of the building, the
recommended source of compensation air is open external gates. There should
be no extraction points in the area around the gate which is a source of
compensation air.

4. There should be a slight negative pressure in the garage during system
operation, but the maximum force on the escape door (100 N), should not be
exceeded.
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• STUDIUM PRZYPADKU – PRZYKŁADOWY 

GARAŻ
CASE  STU D Y

ADDITIONAL SUPPLY
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• STUDIUM PRZYPADKU – PRZYKŁADOWY 

GARAŻ
CASE  STU D Y

JET FANS
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CASE  STU D Y

JET FANS

1. Jet fans should be distributed evenly
throughout the garage space.

2. It is recommended not to locate jet fans
above parking spaces.

3. Jet fans must not blow air into any escape
doors, thereby obstructing their opening.

4. Jet fans shall be activated with an
appropriate delay based on anticipated
safe evacuation conditions.

5. Sprinkler heads should not be mounted in
the axis of the stream generated by the
jet fans.
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JET FANS

The selection and distribution of jet fans 

must ensure:

✓ stopping the spread of smoke in the direction of

the inflow of compensating fresh air

✓ an even velocity distribution in the garage space

from supply to extract air shafts.

✓ sufficiently turbulent air movement to reduce

the temperature of the fire gases as close as

possible to the fire.
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Smoke exhaust fan  
SEF
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Smoke control 
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EQUIPMENT
Batteries of smoke 
control dampers

KWP-P-E

UP TO 10 m²
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GARAŻ

Multiblade smoke 
control dampers

WKP-P-E

CASE  STU D Y

EQUIPMENT
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EQUIPMENT

Features:

• meets EN 12101-10 requirements

• ready for operation with fire control 
panels meeting requirements of 
EN12101-9 and others

• fire control panel CSUP can be installed 
inside ZUP

• supply power lines can be monitored

• optical status signalling

• IP54, made for class III enviroment

ZUP 

power supply for fire devices 
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EQUIPMENT

Features:

• meets prEN 12101-9 requirements

• spread, module architecture, 
up to 64 modules in one communication 
bus, 2-directions loop communication

• ready for BACnet, IP and Modbus protocols

• analog and digital controlling

• optical status signalling

• IP54, made for class III enviroment

CSUP 
control panel for fire devices 
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The Future of High-Rise Evacuation: 

Pressure Differential Systems

RADEK SIKORSKI
INTERNATIONAL BUSINESS DEVELOPMENT MANAGER

r.sikorski@smay.eu  | +48 502 163 302 

Ευχαριστώ πολύ!
hello@smay.eu
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