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What is Value Engineering?

alue engineering is one of the components of the concept of
“value;; By optimizing quality, performance and cost, it tries
to provide the lowest cost in the face of highest quality and

performance.
It is a process management developed to improve the “value of products
and services as a result of a value analysis.

Value is the ratio of function to cost. The value is therefore increased by
improving the function and / or lowering the cost.

The goal cannot be summarized as simply reducing costs; value
engineering handles the process from customer demands and
expectations, from projecting, production to logistics as a whole and
purifies, simplifies the process and increases the speed of the process.

With value engineering, projects achieve optimum efficiency. Thanks to
value engineering, a reduction in costs, an increase in quality and
performance, a shortening of the project duration, and minimization of
environmental impacts are achieved. Customer satisfaction with value
engineering can be achieved at the highest point.

BIM (Building Information Modeling), which allows an increasingly
common, integrated design, shares the same philosophy as value
engineering. The project solutions produced by Value Engineering and
the products produced according to the project requirements are ideal
for working with BIM.
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Aironn Fan Engineering for the Whole World

triving to make special differences in ventilation systems,
Aironn aims to offer a solution by combining the world’s

technology and innovation standards with cost advantages.

Our most competitive tool must be the differences we make. Aironn
has established strong R&D facilities and adopted R&D as a universal
culture. Aironn, smoke and pressurization fans, subway and tunnel
fans, EC fans, shelter ventilation fans, roof and duct type fans are
trying to complete products from bathroom fans. In addition, Aironn
adds difference and value to the sector with its special products. As
a big step, the 3,000 mm diameter and 550 kW motor power entered
the Aironn standard range.

Aironn Fan Design Group's activities and innovations include
original, innovative fan blade designs with CFD analysis. Additionally;
AirSelection, AirSelection Atrium and most importantly, TAP (tunnel
analysis program) were developed by Aironn R&D. All of these
products have moved Aironn beyond the manufacturer and made it
a solution partner for system designers and contractors.

AIR = AIR & @
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Tunnel and Subway Ventilation

In order to ensure safe use of the tunnels, systems must be
installed to provide daily and emergency (fire) ventilation
to meet the international standards. These ventilation
systems are used to remove the toxic exhaust gases of
vehicles using the tunnel in daily ventilation, while in
the event of an emergency, to provide the evacuation of
smoke and hot air due to fire. Thanks to this system, in
case of fire, people inside the tunnel escape to emergency
escape tubes and outside of the tunnel while people are
affected from the toxic gas at minimum level, the vision
distances are protected and panic is not ensured.
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SES Simulation

The Subway Environment Simulation (SES) program;

is a design tool that provides estimates of air flows, g
temperatures, humidity conditions and air conditioning ==
requirements in metro systems. Tunnel Ventilation
System analyzes are made through the SES program.

P ]

Emergency Ventilation Simulations
Normal Operation Ventilation Simulations
Congestion Ventilation Simulations e e -

S

Emergency Ventilation Simulation is the most important
simulations, and ensure that the locations and fan capacities
of the tunnel ventilation fans required to prevent the smoke
that may occur during a possible train fire in the tunnel from
affecting the passengers to be

CFD Ventilation Simulation During Design

Verification of calculations

Validates Fan size, thrust requirements Fan spacing.
Complex geometry

Non ideal installation position modelling b)
Ability to assess multiple fire scenarios
Aids client and civil defence approva
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CASE STUDIES

Technical data for subway fans
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MODEL A B C D E F G
630 630 730 830 930 630 1000 651
710 710 810 910 1010 710 1000 731
800 800 900 1000 1100 800 1000 821
900 900 1000 1100 1200 900 1000 921
1000 1000 1100 1200 1300 1000 1000 1021
1250 1250 1350 1450 1550 1250 1000 1271
1400 1400 1500 1600 1700 1400 1500 1421
1600 1600 1700 1800 1900 1600 1500 1621
1800 1800 1900 2000 2100 1800 1500 1821
2000 2000 2100 2200 2300 2000 1500 2021
2250 2250 2350 2450 2550 2250 1500 2271

2500 2500 2600 2700 2800 2500 1500 2521




&~
AIRONN

SUBWAY DAMPER
D B =

- Ql

x al

- g

I
E
MODEL Width X Length A B C D E

1000 1000 x 1000 1000 1000 1100 1100 200
1100 1100 x 1100 1100 1100 1200 1200 200
1200 1200 x 1200 1200 1200 1300 1300 200
1300 1300 x 1300 1300 1300 1400 1400 200
1400 1400 x 1400 1400 1400 1500 1500 200
1500 1500 x 1500 1500 1500 1600 1600 200
1600 1600 x 1600 1600 1600 1700 1700 200
1700 1700 x 1700 1700 1700 1800 1800 200
1800 1800 x 1800 1800 1800 1900 1900 200
1900 1900 x 1900 1900 1900 2000 2000 200
2000 2000 x 2000 2000 2000 2100 2100 200
2100 2100 x 2100 2100 2100 2200 2200 200
2200 2200 x 2200 2200 2200 2300 2300 200
2300 2300 x 2300 2300 2300 2400 2400 200
2400 2400 x 2400 2400 2400 2500 2500 200
2500 2500 x 2500 2500 2500 2600 2600 200
2600 2600 x 2600 2600 2600 2700 2700 200
2700 2700 x 2700 2700 2700 2800 2800 200
2800 2800 x 2800 2800 2800 2900 2900 200
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MODEL A B C D E F
630 630 730 830 930 630 630
710 710 810 910 1010 710 710
800 800 900 1000 1100 800 800
900 900 1000 1100 1200 900 900
1000 1000 1100 1200 1300 1000 1000
1250 1250 1350 1450 1550 1250 1250
1400 1400 1500 1600 1700 1400 1400
1600 1600 1700 1800 1900 1600 1600
1800 1800 1900 2000 2100 1800 1800
2000 2000 2100 2200 2300 2000 2000
2250 2250 2350 2450 2550 2250 2250
2500 2500 2600 2700 2800 2500 2500
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MODEL A B C D E F G H |
630 630 710 730 830 930 710 1000 651 630
710 710 800 810 910 1010 800 1000 731 710
800 800 900 900 1000 1100 900 1000 821 800
900 900 1000 1000 1100 1200 1000 1000 921 900
1000 1000 1250 1100 1200 1300 1250 1000 1021 1000
1250 1250 1400 1350 1450 1550 1400 1000 1271 1250
1400 1400 1600 1500 1600 1700 1600 1500 1421 1400
1600 1600 1800 1700 1800 1900 1800 1500 1621 1600
1800 1800 2000 1900 2000 2100 2000 1500 1821 1800
2000 2000 2250 2100 2200 2300 2250 1500 2021 2000
2250 2250 2500 2350 2450 2550 2500 1500 2271 2250
2500 2500 2800 2600 2700 2800 2800 1500 2521 2500
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SOFTWARES DEVELOPED BY OUR R&D GROUP
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Fan Selection Software

AIR
SELECTIONN

AMBF ___

Software for stair pressurization
calculations

TAP

TUNEL ANALIZ PROGRAMI

Designed for one-dimensional tunnel
ventilation calculations

AIR
SELECTIONN

ATRIUM.__

Designed for atrium smoke exhaust
calculations

D) TBV

Tunel Kaz Havalandirma
Hesap Programi

This software is a calculation tool
developed to perform the necessary
ventilation calculations during the
tunnel excavation process
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LEADING INDUSTRIAL SOFTWARES

NANSYS A Autocap

CFX’
AUTODESK’ S SOLIDWORKS
CFD
E8 PyruSIm
lantek E
SOLVENT SES

FDS GEMENT
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MEP
Mechanical - Electrical Project

Management
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Content Content

Devices Quantity of
Placement Check Panels

Superposed Distribution of
Projects Demand Panels
to the Devices
Mechanical | cFD Points

Organization Electrical

CO and Fire Zone

on Project Checking Fire Coordinations Controlling
Zones and
Mechanical Zone Electric Projects
are Matching or Required
Not
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Content

Real shaft
q dimensions
Construction
site Controlling the
damper spaces

Mounting places
controlling

With dimensions
which are tooken
site prepairing
3D drawings

and provide CFD
analyses

Technical
works

Construction
site

Technical
works

Content

Controlling the

dimensions of
room for panel

Content

Providing the one

line diagram for
panels. Provide
view for panels.

Prep. removete
control for panels

Contacts between

panels.

FACTORY ACCEPTANCE TEST

Mechanical
Installation T
Supervision

TRANSPORTATION
OF PRODUCTS AFTER i
CONFIRMATION FROM SITE

ACTIVATION
After checking from the check list are
the equipment ready for activation or
not with the confirmation from site
activation starts

PRODUCT DELIVERY
* Providing pre-test
* Providing cold smoke test
« Providing an education for staff

Electrical
Installation
Supervision
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INTRODUCTION -

In this study, the tunnel located in the city of Vloré, Albania, designed by Hill
International, was examined. The tunnel is two-lane and bidirectional, serving
with one lane for each direction. The location of the tunnel is outside the city,
and the expected traffic capacity generally consists of low-density traffic flow.
For the ventilation of the tunnel, a longitudinal ventilation method was designed
by placing jet fans at certain intervals along the tunnel.n this study,
computational fluid dynamics (CFD) simulation was used to simulate the
operation of the ventilation system under a specified scenario in the event of a
fire inside the tunnel. The aim of the study is to assess the environmental
conditions during the time users have to reach the escape doors following the
onset of a fire. Observations were-made on how long and at what levels users
would be exposed to the effects of hot 'smoke. The Solvent software was used
for the CFD simulation. For the simulation, the tunnel was designed in three
dimensions and the simulation was run by defining the necessary boundary
conditions such as ambient temperature, portal pressures, fire curve, fire
location, traffic information, jet fan type, jet fan locations. As a result of the
simulation, the key phenomena for user evacuation, such as temperature, carbon
monoxide, and visibility, were obtained as outputs. Tecplot 360 software was
utilized to obtain these outputs. To evaluate environmental conditions for user
evacuation holistically over time and distance, two-dimensional graphs of the
results obtained from the CFD analysis were created using Matlab software.
These graphs visualized the users' exposure to the effects of the fire during the

evacuation process in a comprehensive manner.
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FUNDAMENTALS AND PURPOSE OF
COMPUTATIONAL FLUID DYNAMICS

With CFD analysis, the distribution of velocity, temperature, pressure,
concentration, and other parameters is calculated throughout the defined
control volume during the simulation.

To analyze these parameters, CFD software uses the Navier-Stokes equation,
energy equation, and mass transfer equations. These equations are generally
expressed in the following form.

0/0t (pp)+V-(pud)=V-(I'VP)+S

Time Convective Spread Added
Dependent Source

Equation T

Here, @ represents a generalized variable (e.g, velocity component, internal
energy, etc). The terms on the left side of the equation represent the time-
dependent and convective terms, respectively, while the terms on the right side
represent the diffusive and externally added source terms to the system,
respectively.
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FUNDAMENTALS AND PURPOSE OF
COMPUTATIONAL FLUID DYNAMICS

Since this simulation involves a fire scenario in a tunnel, the fire has been
defined as the additional source in the system described in Equation 1. As a
result of this fire, the heat and gases/particles released during combustion are
obtained as outputs.

Depending on the nature and content of the material being burned, the
combustion process produces various combustion products such as carbon
monoxide (CO), carbon dioxide (CO2), sulfur dioxide (SO2), nitrogen oxides
(NOx), hydrocarbons, and soot. During the combustion process, a certain amount
of heat is also released based on the combustion equation, causing an increase
in the ambient temperature.

Throughout the combustion process, people are directly affected by the rise in
temperature, the gases produced, and the reduced visibility in the environment.
Inhalation of the gases produced is considered the primary and most dangerous
factor for humans. Among these gases, carbon monoxide is noted in the
literature as the most harmful toxic gas that affects people. Therefore, carbon
monoxide is the primary parameter to be considered in the design and control
of ventilation systems. Additionally, the reduction in visibility due to the smoke
in the environment slows down human movement and is thus taken into
account. In this analysis, based on the levels of carbon monoxide, temperature,
and visibility, the ability of people to reach the nearest escape doors in the
tunnel within a sufficient amount of time during the scenario was examined.
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FUNDAMENTALS AND PURPOSE OF
COMPUTATIONAL FLUID DYNAMICS

For the CFD analysis, the tunnel geometry was first designed in a computer
environment. Then, according to the requirements of the scenario being studied,
the fire curve, tunnel wall material properties, pre-incident environmental
conditions (density, temperature, etc.), pressure differences at the portals, traffic
composition and the geometric dimensions of vehicle types, as well as the types
and placement of jet fans, were defined for the simulation.

The simulation was conducted using the Solvent CFD software. SOLVENT is a
Computational Fluid Dynamics (CFD) tool developed for simulating fluid flow,
heat transfer, and smoke propagation in tunnels. SOLVENT was specifically
designed for tunnel ventilation applications during Phase Four of the Memorial
Tunnel Fire Ventilation Test Program. It has been thoroughly validated using the
Memorial Tunnel fire tests.
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TUNNEL INFORMATION

The tunnel is designed as a single tube and has bidirectional traffic. There is
traffic flow in both lanes, with one lane for outgoing traffic and the other for
incoming traffic. The tunnel serves between the cities of Vloré and Himara, with
one lane heading towards Vloré and the other lane heading towards Himara.
The tunnel does not have a constant slope; there are two different slopes in the
vertical cross-section of the tunnel. The geometric properties of the tunnel are
shared in the table below.

Table 1: Tunnel Plan Information

TUNNEL ENTRY KM EXIT KM LENGTH ( SLOPE (%)

Part 2 3+056.49 6+382.85 3327

Total Length (m)
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TUNNEL INFORMATION

The tunnel geometry is in the shape of a horseshoe. Jet fans are positioned in pairs in
the center of the ceiling of the tunnel cross-section. The tunnel cross-section and the
placement of the jet fans are shown in Figure 1.

Table 2: Tunnel Cross-Section Information

AREA (M2) PERIMETER (M HEIGHT (M

Tunnel Cross

Section

Figure 1: Tunnel Cross-Section
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VENTILATION SYSTEM

A longitudinal ventilation system with jet fans has been designed for tunnel
ventilation. In longitudinal ventilation systems, the goal is to maintain sufficient
air velocity in the tunnel cross-section to prevent the backflow of smoke from
the fire location. This velocity is defined as the critical velocity. The critical
velocity is calculated using various parameters of tunnel geometry, fire load, and
environmental conditions. After determining the desired air velocity in the
tunnel cross-section, calculations are made to select jet fan types and their
placement along the tunnel to achieve this velocity. The design and calculations
of the ventilation system are carried out within the framework of PIARC and
international references.

The fact that the tunnel is bidirectional introduces several differences in
system design and operational scenario compared to unidirectional
tunnels.Since incident scenarios in bidirectional tunnels can be quite varied, jet
fan capacities have been determined based on the worst-case scenario. For this,
ventilation capacity calculations were performed, assuming vehicle presence in
the negatively sloped direction and between the fire location and the entrance
portals.
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VENTILATION SYSTEM

In bidirectional tunnels, since there is vehicle entry from portals in both
directions, it is essential to protect users on both sides of the fire location from
the possible effects of smoke throughout the escape process. Therefore, it is
anticipated that the longitudinal ventilation systems in bidirectional tunnels will
operate in two stages during a fire situation.

 Stage 1: To enable people to escape, low air velocities (averaging 1-1.5 m/s)
should be maintained in the tunnel cross-section from the onset of the
incident throughout the users' escape time, preventing smoke accumulation
along the escape route. This approach aims to create stratification, allowing
a layer of smoke to form at the ceiling of the tunnel while ensuring
healthier air quality near the ground. As a result, a healthier environment is
preserved for users who escape on their own.

e Stage 2: After ensuring that people have escaped from the tunnel, jet fans
that were not activated in Stage 1 are brought online to achieve the
calculated critical velocity or higher, facilitating the evacuation of smoke
from the tunnel.

Figure 2: Longitudinal Ventilation System Basic Operating Scenario
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SIMULATION SCENARIO INPUTS

In addition to the previously shared information about the tunnel geometry,
the fire curve, traffic composition and flow, pressure differences at the tunnel
portals, jet fan capacity, jet fan positioning, and the operational scenario have
been defined in the simulation program. The relevant inputs are explained
below in subheadings.

Fire Load and Location

The types of vehicles within the tunnel and the amounts of loads they carry can
result in very different fire loads depending on the type. For the evaluation of
the system, a fire load equivalent to that of a loaded heavy commercial vehicle
has been taken as 30 mW. For this purpose, the fire curve presented in Figure 9
of the CETU “Guide to Road Tunnel Safety Documentation” was used. At the start
of the simulation, the fire load is O mW. Subsequently, it reaches a fire load of 30
mW at the 10th minute with a constant growth rate over 600 seconds. This fire
curve is shown below.
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SIMULATION SCENARIO INPUTS

Fire Size | MW )

o 200 400 U 0 1000 1200
Tima(s)

Figure 3: Fire Curve

In this scenario, it is assumed that a fire occurs in the middle of the tunnel (at
3000 m).
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SIMULATION SCENARIO INPUTS

Location of the Escape Doors

For the escape of individuals, the nearest escape doors to the fire location are
located at 2538 m, 3038 m, and 3538 m from the northern entrance of the tunnel.
There is a distance of 500 meters between the escape doors. It is anticipated
that the escape door located at 3038 m, which is approximately in the same
position as the fire location, will be unusable. The fire location and the positions
of the escape doors are schematically shown in Figure 5.

Pressure Difference Between Portals

Due to wind or barometric pressures, a pressure difference can occur between

the tunnel portals. In this study, a pressure difference of 25 Pa has been taken
between the north portal and the south portal. Since the natural air flow created
by the pressure difference in the tunnel is in the opposite direction to that of
the jet fans that will be activated later, it adds additional resistance to the jet fan
system.
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SIMULATION SCENARIO INPUTS

Traffic Information

Traffic conditions in tunnels can vary seasonally, daily, and even hourly. The
traffic capacity and composition change during the day, noon, or evening, which
directly affects the operational needs of the ventilation system. Designs are
typically made based on the worst-case scenario. Various traffic scenarios can
be accepted and observed for examining operational scenarios. In this
simulation, traffic data from the traffic assessment report prepared for the
tunnel was used. The traffic composition has been taken as the distribution of
passenger vehicles, light commercial vehicles, and heavy commercial vehicles. It
is assumed that the traffic in the tunnel is flowing, and the vehicle speed for
flowing traffic has been taken as 60 km/h. The traffic flow is considered to be
218 vehicles per hour per lane. The distribution of vehicle types within the
tunnel is shared in the table below.

DISTRIBUTION
PERCENTAGE (%)

PASSENGER VEHICLE 75

LIGHT COMMERCIAL VEHICLE

HEAVY COMMERCIAL VEHICLE
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SIMULATION SCENARIO INPUTS
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Figure 4: Simulation Scenario Conditions

Jet Fans

The jet fans used have an inner diameter of 1250 mm and a nominal thrust
force of 1450 N. The volumetric flow rate of the jet fan is 34 m3/s, and the air
speed at the jet fan outlet is 35 m/s. There are a total of 30 jet fans in the tunnel,
organized in 15 rows of jet fan blocks, with each row consisting of two fans. The
positions of the jet fans, the fire, and the escape tunnels are shown in the visual

5893 m

below.
E £ Toe g
e ER1 1 &R
o & & 5
L] L] L ] @ @ @ @ + @ @ @ ] @ O @
L] @ L] @ @ @ @ L] L] L] L] L] @ O
lm'J_ﬁ_& I 410 I 410 I 410 | 410 | 410 | 410 | 410 | 410 | 410 [ 410 I 410 I 410 | 410 |!JJ
Yangin 3000 m
@ Jet Fan Bl Yangin

Figure 5: Jet Fan Layout Along the Tunnel and Locations
of Escape Doors
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SIMULATION EVALUATION
ASSUMPTIONS

As previously mentioned, this study has been evaluated based on three
parameters obtained from the fire simulation results. It should be assessed how
long these parameters affect individuals and how they influence user
evacuation. For this purpose, the harmful effects and threshold levels of carbon
monoxide, temperature, and visibility are explained below in accordance with
the references SPFE and ISO/TS 21602.

e Temperature:

The effects of temperature on individuals vary depending on the degree of
temperature. These effects may include dizziness, blurred vision, rapid heartbeat,
dry skin, loss of consciousness, difficulty breathing, hypothermia, skin burns, etc.
The 'SFPE Handbook of Fire Protection Engineering" provides references
regarding exposure times to temperature. The following graph, sourced from the
same reference, indicates the durations for which users may be exposed to
temperature.




Temperature (°C)
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SIMULATION EVALUATION
ASSUMPTIONS

Tolerance Time for Exposure to Convected Heat

300 Fmrr—1 T T | | | | T T T |
250 _~ 500°t
200 -~ 400
150 - 300
« & Above 121°C exposure limited by skin pain
Below 121°C exposure limited by hyperthermia
100 =D T 200
30 - Hurmid DI.",! = 100
O LLLLL | 1 | 1 | | 1 | 1 |

1 5 10 15 20 25 30 35 40 45 50 55 &0
Exposure time (min)

Figure 6: Temperature Exposure Levels for Users
(SFPE 2016)
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SIMULATION EVALUATION
ASSUMPTIONS

e Carbon Monoxide

Carbon monoxide (CO) is a colorless, odorless, and tasteless gas. It is the most

important asphyxiant gas because it is always present in high concentrations
during fires. Prolonged exposure to this gas can cause confusion and loss of
consciousness, making escape difficult or impossible.
When the concentration of carbon monoxide (CO) in the inhaled air increases,
the gas enters the bloodstream and binds to hemoglobin molecules, which play
a role in transporting oxygen, more easily than oxygen itself. This leads to the
formation of carboxyhemoglobin, which prevents oxygen from being delivered
to tissues and can result in cell death. Symptoms of carbon monoxide poisoning
may include headaches, vision disturbances, drowsiness, confusion, and coma.

Information regarding CO concentration limits and exposure durations that
can lead to an inability to continue activities (such as walking on an escape
route) has been shared based on the SFPE 2016 source.

-6000-8000 ppm for 5 minutes
-1400-1700 ppm for 30 minutes
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SIMULATION EVALUATION
ASSUMPTIONS

e Visibility Distance
The reduction of visibility due to smoke has two primary causes (SFPE 2016):

1.Light beams coming from the background of a sign are obstructed by
smoke particles, reducing clarity as they reach a person's eyes.

2.The overall illumination from corridors or rooms is scattered towards a
person's eyes by smoke particles, adding to the reduced light flow
mentioned in (1).

In tunnels, the first factor that reduces visibility significantly impacts only the
escape phase. The effect of reduced visibility during the escape phase on
people's escape speed is illustrated in the graph below. The following graph is
referenced in ISO/TS 21602.

L4T

Figure 7:

User Escape
Speed Based on
Visibility Distance
(ISO/TS 21602)

Movement speed (m/s)

Visipil 'ty (m)
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SIMULATION EVALUATION
ASSUMPTIONS

In this graph, the reduction in visibility directly affects people's escape speeds.
In the worst-case scenario, it is understood that individuals can move at a speed
of T m/s with a visibility distance of only 3 meters. As visibility decreases further,
the speed at which users can move is directly reduced based on the rate at
which smoke decreases visibility.

The outputs obtained from the simulation can be evaluated against this
reference information. This allows for an assessment of how much users can be
affected by each factor (temperature, carbon monoxide, visibility) while reaching
the escape door and the potential harms associated with these effects.
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ANALYSIS RESULTS

Assuming an average height of 1.8 m for individuals, the temperature, carbon

monoxide, and visibility values at the height of 1.8 m will indicate the potential
effects on an average person. Therefore, the simulation results were extracted at
a height of 1.8 meters above the tunnel floor. The simulation results obtained
from the Solvent HAD software were processed in Tecplot 360, and the graphs
were created using MATLAB. In these graphs, temperature, carbon monoxide,
and visibility values are visualized in two dimensions based on time and
distance. Additionally, the positions of the nearest escape doors accessible to
users and their anticipated escape speeds are also shown.
If individuals could move at a constant speed of 1 m/s, their movement over
time in relation to distance is represented by a yellow line in the graphs.
However, as visibility decreases in areas with dense smoke, escape speeds also
decline. Thus, a more realistic escape movement is indicated by a blue line. In
areas with less smoke, the escape speed is 1 m/s, while in heavily smoked areas,
it is 0.8 m/s. This escape movement is depicted in the temperature, carbon
monoxide, and visibility graphs, allowing for an assessment of how much and
for how long users are exposed to each factor along their escape route.

The graphs showing the results of temperature, carbon monoxide, and visibility
obtained from the analysis are shared below.
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ANALYSIS RESULTS

Temperature

Digtribution of Aif Tamparature T sk (°C)
0

Figure 8: Temperature Graph Based on Time-Distance During the First 500
Seconds of the Simulation

In the simulation results, the temperature indicator is set to visualize values
between 0-100°C. Therefore, temperature variations that may affect individuals,
depending on the fire location, can be observed at distances to the escape
doors in front of and behind the fire. The black vertical lines in the graph
indicate the positions of the escape doors.

The movement of individuals escaping at a speed of 1 m/s is represented by the
yellow lines in the graph.
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ANALYSIS RESULTS

A user retreating from the fire location (3000 meters) reaches a distance of
2880 meters in 222 seconds. During this time, the temperature does not pose a
problem for the users.

e The average temperature between 2880 meters and 2848 meters is
approximately 74°C, and this stage is traversed in about 40 seconds.

e The average temperature between 2848 meters and 2818 meters is
approximately 73°C, and this stage is traversed in about 41 seconds.

* The temperature between 2818 meters and the escape door (2538 meters) is
not at a disturbing level.

A user moving forward from the fire location (3000 meters) reaches 3133
meters in 232 seconds. During this time, the temperature does not pose a
problem for users.
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ANALYSIS RESULTS

The average temperature between 3133 meters and 3154 meters is
approximately 67°C, and this stage is traversed in about 25 seconds.

The average temperature between 3154 meters and 3205 meters is
approximately 88°C, and this stage is traversed in about 65 seconds.

The average temperature between 3205 meters and 3255 meters is
approximately 84°C, and this stage is traversed in about 35 seconds.

The average temperature between 3255 meters and 3266 meters is
approximately 65°C, and this stage is traversed in about 40 seconds.

The temperature between 3266 meters and the escape door is below 57°C.

According to SFPE 2016, a person can withstand temperatures of up to 70°C for
up to 60 minutes. All temperatures mentioned here are below 100°C, and the
exposure duration to temperatures of 70°C and above is approximately 100
seconds. Therefore, since the temperatures along the escape route remain
below 70°C, serious adverse effects from high temperatures are not anticipated.
In the event of a fire, it appears feasible for individuals to escape safely in terms
of temperature exposure and duration along the escape routes.
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Carbon Monoxide

Figure 9: Carbon Monoxide Graph Based on Time-Distance During the First 500
Seconds of the Simulation



” .
AIRONN
el

ANALYSIS RESULTS

When examining the carbon monoxide (CO) distribution in Figure 9, it is
observed that the effective threshold values for human exposure to CO range
from 6000 to 8000 ppm for a duration of 5 minutes. Therefore, the CO scale in
the graph is shown between O and 10,000 ppm. The black vertical lines in the
graph indicate the locations of the escape doors. The escape of individuals at a
speed of T m/s is represented by the yellow lines in the graph.

The user escaping from the fire position at a distance of 3000 meters reaches
2880 meters in 217 seconds. During this time, the CO levels do not pose a
serious threat to users.

e The average CO value from 2880 meters to 2838 meters is approximately
3885 ppm, and this phase takes about 55 seconds to traverse.

e The average CO value from 2838 meters to 2818 meters is approximately
4070 ppm, and this phase takes about 30 seconds to traverse.

e The CO levels from 2818 meters to the escape door at 2538 meters do not
present a significant threat.
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The user escaping forward from the fire position at a distance of 3000 meters
reaches 3123 meters in 232 seconds. During this time, the CO levels do not pose
a serious threat to users.
e The average CO value from 3123 meters to 3164 meters is approximately
3334 ppm, and this phase takes about 40 seconds to traverse.

e The average CO value from 3164 meters to 3205 meters is approximately
4647 ppm, and this phase takes about 50 seconds to traverse.

e The average CO value from 3205 meters to 3235 meters is approximately
4861 ppm, and this phase takes about 40 seconds to traverse.

e The average CO value from 3235 meters to 3255 meters is approximately
3987 ppm, and this phase takes about 25 seconds to traverse.

e The average CO value from 3255 meters to 3266 meters is approximately
3403 ppm, and this phase takes about 10 seconds to traverse.

‘The average CO value from 3266 meters to 3367 meters is approximately
2691 ppm, and this phase can be traversed in about 103 seconds.

The CO concentration between 3367 meters and the escape door is below
2115 ppm.

According to SFPE 2016, individuals can be exposed to a maximum of 6000-
8000 ppm CO for up to 5 minutes. Additionally, they can tolerate exposure to
1400-1700 ppm CO for up to 30 minutes. Based on these values and exposure
durations, individuals can manage to escape. In light of this information, it can
be concluded that during an incident, the CO levels and exposure durations
individuals will encounter along escape routes allow for safe individual
evacuation.
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Visibility Distance

300

Figure 10: View Distance Graph According to Time-Distance During the First
500 Seconds of the Simulation

The visibility distance in the environment is the most significant factor
affecting people's escape speed. In routes where visibility distance decreases
significantly and is at a minimum of 3 meters or more, the escape speed is
considered to be 1 m/s. The black vertical lines in the graph indicate the
positions of the escape doors. The escape of individuals at a speed of T m/s is
represented by yellow lines in the graph.

The blue line indicates the following phases:
e First Phase: Individuals escape at a speed of 1 m/s.
e Second Phase: Individuals escape at a speed of 0.8 m/s.
e Third Phase: Individuals escape again at a speed of 1 m/s.
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A user escaping from a fire position 3000 meters back reaches 2879 meters in
220 seconds. During this time, the decreasing visibility distance does not pose a
significant threat to users. The average visibility distance in this period is more
than 3 meters, allowing the escape speed to be considered 1 m/s.

e From 2879 meters to 2818 meters, the average visibility distance is
approximately 2.00 meters, and this phase is completed in about 85
seconds. Given the average visibility distance of around 2 meters during
this period, the escape speed is taken as 0.8 m/s.

e From 2818 meters to the escape door at 2538 meters, the visibility distance
does not present a significant threat to users’ escape.

For a user escaping forward from the fire position 3000 meters back, they reach
3133 meters in 230 seconds. During this period, the visibility distance remains
generally above 3 meters, and the decreasing visibility does not pose a
significant threat to users.

e From 3133 meters to 3266 meters, the average visibility distance is
approximately 1.75 meters, and this phase is completed in about 170
seconds. The escape speed is considered to be 0.8 m/s.

e From 3266 meters to 3368 meters, the average visibility distance is
approximately 2.80 meters, and this phase is completed in about 100
seconds. The escape speed is considered to be 1T m/s.

Taking into account the visibility distances and the durations users are

exposed, it can be concluded that all users can be evacuated without suffering
serious harm.
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FAN ENGINEERING

Fan World’s Trusted Partner for System Design Solutions

Aironn, a Turkish engineering company, has
been manufacturing ventilation solutions
since 2011. Their focus on combining global
technology standards with cost efficiency has
led them to become a leading manufacturer
in the sector. By prioritizing R&D as a universal
culture, Aironn has built a strong team and

is known for creating unique solutions. In

addition to fire, smoke, and pressurization
fans, jet fans, subway and tunnel fans,
Aironn’s product line includes axial fans,
EC fans, shelter ventilation fans, roof and
duct type fans, and bathroom fans. Aironn'’s
expertise in fan engineering has also allowed
them to expand their production planning to

other ventilation system solutions.
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System Solutions

Tunnel and Subway
Ventilation Systems

To ensure the safe use of tunnels, daily and emergency ventilation
systems are installed to meet international standards. These systems
are used to remove toxic exhaust gases from vehicles during daily

ventilation, and in the event of a fire, to evacuate smoke and hot

air. With this system, people inside the tunnel can safely escape to

ARONN IS
A MEMBER OF PIARC emergency escape tubes while exposure to toxic gas is minimized,
vision distances are protected, and panic is avoided.
WORLD ROAD

MONDIALE
DELAROUTE
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REFERENCES

ZIGANA TUNNEL
The World 2nd Longest Tunnel (16 km)

FAN QUANTITY | FANDIAMETER | MOTOR POWER
146 1250 45
OVIiT TUNNEL
The World 3rd Longest Tunnel (15 km)
FAN QUANTITY | FANDIAMETER | MOTOR POWER
90 1250 45
ISTANBUL AIRPORT TUNNELS
FAN QUANTITY | FAN DIAMETER | MOTOR POWER
200 1250 75
NORTH MARMARA
HIGHWAY TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
351 1250 45
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YUSUFELI TUNNEL

FAN QUANTITY | FANDIAMETER | MOTOR POWER
400 1000 30
SABUNCUBELI TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
90 1000 30
IKIZDERE TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
164 1000 30
LLOGARA TUNNEL-ALBANIA
FAN QUANTITY | FANDIAMETER | MOTOR POWER
30 1250 45
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E60 TUNNEL-GEORGIA

REFERENCES

FAN QUANTITY | FANDIAMETER | MOTOR POWER
115 1250 37
UFA TUNNEL-RUSSIA
FAN QUANTITY | FANDIAMETER | MOTOR POWER
22 1250 30
TUNNEL-POLAND
FAN QUANTITY | FANDIAMETER | MOTOR POWER
42 1000 30
SALAHADDIN TUNNEL-IRAQ
FAN QUANTITY | FANDIAMETER | MOTOR POWER
45 1000 30
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TUNNEL-OMAN

FAN QUANTITY | FANDIAMETER | MOTOR POWER
22 1000 30
BOZTEPE & OCELI TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
76 1250 45
VECDI DIKER TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
14 1250 45

SABIHA GOKCEN AIRPORT TUNNEL

FAN QUANTITY

FAN DIAMETER

MOTOR POWER

40

1250

55
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REFERENCES

FERHAT TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
n 1000 37
MERSIN TAG TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
205 1250 45
KAHRAMANMARAS TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
124 1000 30
ORDU TOPCAM TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
96 1000 30
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AKYAZI TUNNELS

FAN QUANTITY | FANDIAMETER | MOTOR POWER
90 1000 30
MACKA TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
64 1000 30
TERZIiLi TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
60 1000 30
EGRIBEL TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
58 1000 30
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SiVAS-GEMINBELI TUNNEL

REFERENCES

FAN QUANTITY | FANDIAMETER | MOTOR POWER
54 1250 45
CAKRAZ TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
50 1000 30
TOPCAM TUNNELS
FAN QUANTITY | FANDIAMETER | MOTOR POWER
48 1000 30

MALATYA KOMURHAN TUNNEL

FAN QUANTITY

FAN DIAMETER

MOTOR POWER

48

1000

30
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CAYIRHAN TUNNEL

FAN QUANTITY | FANDIAMETER | MOTOR POWER
48 1000 30
BURUNCUK TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
36 1250 45
SALARHA TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
36 1000 30
SALANG TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
30 1000 45
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REFERENCES

YAGDONDURAN TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
24 1000 45
KARS-ASIK SENLIK TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
22 1250 45
GUMUSHANE TUNNEL
FAN QUANTITY | FANDIAMETER | MOTOR POWER
18 1250 45

ISTANBUL MALTEPE UNDERPASS PROJECT

FAN QUANTITY

FAN DIAMETER

MOTOR POWER

16

710

30
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SABIHA GOKCEN SUBWAY

FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 16 1600 110
TUNNEL
JETFAN
KAYASEHIR-BASAKSEHIR SUBWAY
FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 16 1800 110
TUNNEL
JETEAN 6 710 30
GEBZE SUBWAY
FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 44 1800 110
TUNNEL
JET FAN

UMRANIYE-ATASEHIR-GOZTEPE SUBWAY

JETFAN

FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 32 2000 250
TUNNEL
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REFERENCES

iZMiR NARLIDERE SUBWAY

FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 28 1800 110
TUNNEL
JETFAN
ANKARA SUBWAY
FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 4 2000 250
TUNNEL
JETFAN
GAZIRAY
FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 28 1000 18.5
TUNNEL
s 18 1250 55

BURSA LIGHT RAIL SYSTEMS

FAN FAN MOTOR
QUANTITY | DIAMETER POWER
TVF FAN 12 2000 250

TUNNEL
JETFAN
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LGAI Technological Center, S.A. (APPLUS)

Campus UAB - Ronda de la Font del Carme s/n
08193 Bellaterra (Barcelona) us
T +34 93 567 20 00
CIF: A-63207492

www.appluslaboratories.com

o) 0370-CPR-3132

In compliance with Regulation (EU) Nr.305/2011 of the European Parliament and of the Council of 9 March 2011 (the
Construction Products Regulation or CPR), this certificate applies to the construction product:

SMOKE AND HEAT CONTROL SYSTEMS. VENTILATORS (FANS).
RANGE: AXIAL FAN AIR-A-U F300

Placed on the market under the name of:

AIRONN Havalandirma Sanayi Anonim Sirketi

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

And produced in the manufacturing plant:

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

This certificate attests that all provisions concerning the assessment and verification of constancy of performance
described in Annex ZA of the standard
EN 12101-3:2015

under system 1 for the performance set out in this certificate are applied and that the factory production control
conducted by the manufacturer is assessed to ensure the constancy of performance of the construction product.

This certificate was first issued on 2" November 2018 and will remain valid as long as neither the harmonised standard,
the construction product, the AVCP methods nor the manufacturing conditions in the plant are modified significantly,
unless suspended or withdrawn by the notified product certification body. It is confirmed on 19 April 2024.

The monitoring assessment will be done before 30t November 2024

Bellaterra, 19t Aprit 2024

rplus®

GAIl Technological Center, S.A. ENAC

CERTIFICACION

Xavier Ruiz Pena o e

Managing Director, Product Conformity B.U.

This document is not valid without its technical annex, whose number coincides with the number of certificate

You can check the validity of this certificate on our website: www.appluslaboratories.comy/certified products

The manufacturer, after the completion of the conformity assessment procedures and the declaration of performance, may affix the CE
Marking under his responsibility


http://www.appluslaboratories.com/certified_products
http://www.appluslaboratories.com/

LGAI Technological Center, S.A. (APPLUS)

Campus UAB - Ronda de la Font del Carme s/n
08193 Bellaterra (Barcelona) us
T +34 93 567 20 00
CIF: A-63207492

www.appluslaboratories.com

I, 0370-CPR-3134

In compliance with Regulation (EU) Nr.305/2011 of the European Parliament and of the Council of 9 March 2011 (the
Construction Products Regulation or CPR), this certificate applies to the construction product:

SMOKE AND HEAT CONTROL SYSTEMS. VENTILATORS (FANS).
RANGE: JET FAN AIR-J-U F300

Placed on the market under the name of:

AIRONN Havalandirma Sanayi Anonim Sirketi

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

And produced in the manufacturing plant:

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

This certificate attests that all provisions concerning the assessment and verification of constancy of performance
described in Annex ZA of the standard
EN 12101-3:2015

under system 1 for the performance set out in this certificate are applied and that the factory production control
conducted by the manufacturer is assessed to ensure the constancy of performance of the construction product.

This certificate was first issued on 2" November 2018 and will remain valid as long as neither the harmonised standard,
the construction product, the AVCP methods nor the manufacturing conditions in the plant are modified significantly,
unless suspended or withdrawn by the notified product certification body. It is confirmed on 19 April 2024.

The monitoring assessment will be done before 30t November 2024

Bellaterra, 19t Aprit 2024

rplus®

GAIl Technological Center, S.A. ENAC

CERTIFICACION

Xavier Ruiz Pena o e

Managing Director, Product Conformity B.U.

This document is not valid without its technical annex, whose number coincides with the number of certificate

You can check the validity of this certificate on our website: www.appluslaboratories.comy/certified products

The manufacturer, after the completion of the conformity assessment procedures and the declaration of performance, may affix the CE
Marking under his responsibility


http://www.appluslaboratories.com/certified_products
http://www.appluslaboratories.com/

LGAI Technological Center, S.A. (APPLUS)

Campus UAB - Ronda de la Font del Carme s/n
08193 Bellaterra (Barcelona) us
T +34 93 567 20 00
CIF: A-63207492

www.appluslaboratories.com

1) 0370-CPR-3131

In compliance with Regulation (EU) Nr.305/2011 of the European Parliament and of the Council of 9 March 2011 (the
Construction Products Regulation or CPR), this certificate applies to the construction product:

SMOKE AND HEAT CONTROL SYSTEMS. VENTILATORS (FANS).
RANGE: AXIAL FAN AIR-A-U F400

Placed on the market under the name of:

AIRONN Havalandirma Sanayi Anonim Sirketi

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

And produced in the manufacturing plant:

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

This certificate attests that all provisions concerning the assessment and verification of constancy of performance
described in Annex ZA of the standard
EN 12101-3:2015

under system 1 for the performance set out in this certificate are applied and that the factory production control
conducted by the manufacturer is assessed to ensure the constancy of performance of the construction product.

This certificate was first issued on 2" November 2018 and will remain valid as long as neither the harmonised standard,
the construction product, the AVCP methods nor the manufacturing conditions in the plant are modified significantly,
unless suspended or withdrawn by the notified product certification body. It is confirmed on 19 April 2024.

The monitoring assessment will be done before 30t November 2024

Bellaterra, 19t Aprit 2024

rplus®

GAIl Technological Center, S.A. ENAC

CERTIFICACION

Xavier Ruiz Pena o e

Managing Director, Product Conformity B.U.

This document is not valid without its technical annex, whose number coincides with the number of certificate

You can check the validity of this certificate on our website: www.appluslaboratories.comy/certified products

The manufacturer, after the completion of the conformity assessment procedures and the declaration of performance, may affix the CE
Marking under his responsibility


http://www.appluslaboratories.com/certified_products
http://www.appluslaboratories.com/

LGAI Technological Center, S.A. (APPLUS)

Campus UAB - Ronda de la Font del Carme s/n
08193 Bellaterra (Barcelona) us
T +34 93 567 20 00
CIF: A-63207492

www.appluslaboratories.com

[, 0370-CPR-3133

In compliance with Regulation (EU) Nr.305/2011 of the European Parliament and of the Council of 9 March 2011 (the
Construction Products Regulation or CPR), this certificate applies to the construction product:

SMOKE AND HEAT CONTROL SYSTEMS. VENTILATORS (FANS).
RANGE: JET FAN AIR-J-U F400

Placed on the market under the name of:

AIRONN Havalandirma Sanayi Anonim Sirketi

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

And produced in the manufacturing plant:

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

This certificate attests that all provisions concerning the assessment and verification of constancy of performance
described in Annex ZA of the standard
EN 12101-3:2015

under system 1 for the performance set out in this certificate are applied and that the factory production control
conducted by the manufacturer is assessed to ensure the constancy of performance of the construction product.

This certificate was first issued on 2" November 2018 and will remain valid as long as neither the harmonised standard,
the construction product, the AVCP methods nor the manufacturing conditions in the plant are modified significantly,
unless suspended or withdrawn by the notified product certification body. It is confirmed on 19 April 2024.

The monitoring assessment will be done before 30t November 2024

Bellaterra, 19t Aprit 2024

rplus®

GAIl Technological Center, S.A. ENAC

CERTIFICACION

Xavier Ruiz Pena o e

Managing Director, Product Conformity B.U.

This document is not valid without its technical annex, whose number coincides with the number of certificate

You can check the validity of this certificate on our website: www.appluslaboratories.comy/certified products

The manufacturer, after the completion of the conformity assessment procedures and the declaration of performance, may affix the CE
Marking under his responsibility


http://www.appluslaboratories.com/certified_products
http://www.appluslaboratories.com/

LGAI Technological Center, S.A. (APPLUS)

Campus UAB - Ronda de la Font del Carme s/n
08193 Bellaterra (Barcelona) us
T +34 93 567 20 00
CIF: A-63207492

www.appluslaboratories.com

[, 0370-CPR-3136

In compliance with Regulation (EU) Nr.305/2011 of the European Parliament and of the Council of 9 March 2011 (the
Construction Products Regulation or CPR), this certificate applies to the construction product:

SMOKE AND HEAT CONTROL SYSTEMS. VENTILATORS (FANS).
RANGE: TUNNEL JET FAN AIR-J-F F400

Placed on the market under the name of:

AIRONN Havalandirma Sanayi Anonim Sirketi

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

And produced in the manufacturing plant:

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

This certificate attests that all provisions concerning the assessment and verification of constancy of performance
described in Annex ZA of the standard
EN 12101-3:2015

under system 1 for the performance set out in this certificate are applied and that the factory production control
conducted by the manufacturer is assessed to ensure the constancy of performance of the construction product.

This certificate was first issued on 2" November 2018 and will remain valid as long as neither the harmonised standard,
the construction product, the AVCP methods nor the manufacturing conditions in the plant are modified significantly,
unless suspended or withdrawn by the notified product certification body. It is confirmed on 19 April 2024.

The monitoring assessment will be done before 30t November 2024

Bellaterra, 19t Aprit 2024

rplus®

GAIl Technological Center, S.A. ENAC

CERTIFICACION

Xavier Ruiz Pena o e

Managing Director, Product Conformity B.U.

This document is not valid without its technical annex, whose number coincides with the number of certificate

You can check the validity of this certificate on our website: www.appluslaboratories.comy/certified products

The manufacturer, after the completion of the conformity assessment procedures and the declaration of performance, may affix the CE
Marking under his responsibility


http://www.appluslaboratories.com/certified_products
http://www.appluslaboratories.com/

LGAI Technological Center, S.A. (APPLUS)

Campus UAB - Ronda de la Font del Carme s/n
08193 Bellaterra (Barcelona) us
T +34 93 567 20 00
CIF: A-63207492

www.appluslaboratories.com

] 0370-CPR-3135

In compliance with Regulation (EU) Nr.305/2011 of the European Parliament and of the Council of 9 March 2011 (the
Construction Products Regulation or CPR), this certificate applies to the construction product:

SMOKE AND HEAT CONTROL SYSTEMS. VENTILATORS (FANS).
RANGE: RADIAL JET FAN AIR-IJF F400

Placed on the market under the name of:

AIRONN Havalandirma Sanayi Anonim Sirketi

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

And produced in the manufacturing plant:

KARATEPE MAH. CUMHURIYET CADESSI MERA SOK. No. 13
KARTEPE / KOCAELI (TURKEY)

This certificate attests that all provisions concerning the assessment and verification of constancy of performance
described in Annex ZA of the standard
EN 12101-3:2015

under system 1 for the performance set out in this certificate are applied and that the factory production control
conducted by the manufacturer is assessed to ensure the constancy of performance of the construction product.

This certificate was first issued on 2" November 2018 and will remain valid as long as neither the harmonised standard,
the construction product, the AVCP methods nor the manufacturing conditions in the plant are modified significantly,
unless suspended or withdrawn by the notified product certification body. It is confirmed on 19 April 2024.

The monitoring assessment will be done before 30t November 2024

Bellaterra, 19t Aprit 2024

rplus®

GAIl Technological Center, S.A. ENAC

CERTIFICACION

Xavier Ruiz Pena o e

Managing Director, Product Conformity B.U.

This document is not valid without its technical annex, whose number coincides with the number of certificate

You can check the validity of this certificate on our website: www.appluslaboratories.comy/certified products

The manufacturer, after the completion of the conformity assessment procedures and the declaration of performance, may affix the CE
Marking under his responsibility


http://www.appluslaboratories.com/certified_products
http://www.appluslaboratories.com/
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“FAN ENGINEERING”

CONTACTS

Headquarter
Camlik Mah. Senol Gilines Bulvari No: 28 A Aironn Plaza
Umraniye - istanbul / Turkiye

Factory
Karatepe Mah. Mera Sok. No: 13 Kartepe - Kocaeli / Turkiye

Telephone - Fax
+90 216 594 5696 / +90 216 594 5717

Mail
info@aironn.com.tr

www.aironn.com.tr
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