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About Akterm Mekanik AS.

Akterm Mekanik provides mechanical installation, heating, cooling, ventilation, air conditioning in many special and specific
areas such as industrial facilities, factories, shopping malls, high-rise buildings, hotels, hospitals, business centers, airports, metro
stations, especially energy production facilities, is a project, proposal, application, engineering and contracting firm operating in
the fields of fire fighting, plumbing, air conditioning and natural gas.

Akterm Mekanik is a customer-oriented company that can provide quality and guarantee assurance in all applications and
commitments both domestically and abroad and prioritizes customer satisfaction after sales by providing uninterrupted

and continuous maintenance and technical service after final delivery.

As a project group, Akterm Mekanik will continue to offer permanent solutions to the world of architecture and engineering by
providing architectural and engineering services beyond the present age to the installation problems in the simplest to the
most complex projects, today and in the future.
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As Akterm Mekanik, customer satisfaction is always at the forefront for us. Akterm Mekanik has brought customer
satisfaction to the highest levels by delivering the projects on time without sacrificing quality in the planned time

schedule in contracting works.

Some of the industrial installation areas that we project and commit as a company; compound heat and power
systems, cogeneration, trigeneration, steam systems, Hot water systems, Hot oil systems, Steel chimney systems,
Compressed air systems, organic rankie cycle systems, rankie cycle systems, waste heat conversion systems, dust

collection systems.

In the field of comfort installation, as Akterm Mekanik, we create the comfort conditions of our customers with our

efficient installation solutions. Some of our service areas that we make projects and commitments in the field of
comfort installation; sanitary installation, heating installation, air conditioning and air conditioning installation, fire

protection installation, ventilation installation.

dos Lial) eilus i)
Industrial Installations

Sanial) 50 all g ABUal) dalasi
Combined Heat and PowerSystems

AN 2l il g @ dall Al gl AakiS]
Cogeneration and Trigeneration
Systems

AL slal) dakai)
Hot Water Systems

SALwd) ey 3l daladi
Hot Oil Systems

B0 AN oA aall Aakasi
Steel Chimney Systems

BIEWPONEE|
Steam Systems

‘L'Jab.ﬂ‘ OSAYy B9 dakasi
Organic Rankine Cycle Systems

CEGIONONONONG,

AKTERM MEKANIK

Aoy el cils Al
Comfort Installation

4394801 a8 3

Ventilation Installation
Galall e dglaald) dakid

Fire Protection Systems
GildaSa s i

Air Conditioning Installation

438431) Qs 3
Heating Installation

(ASkaaad) auall G puall bS53 @
Plumbing

XAKTERM
AN

MEKANIK



e..u J &e\.ﬂl
XTREN élﬂ

Laall

L 4

New Horizons for the Sector

We Continue Drawing.
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As Akterm Mekanik, with our experienced team of experts in the field, plumbing,
0 u r Expe rt heating and cooling installations, ventilation systems, VRFinstallations, fire
installations, building automation, industrial installation, hot steam installation,
St ff hot oil installation, compressed air installation, water softening systems, gas We
a provide services in turbines, steam turbines cogeneration systems, trigeneration
systems, organic rankinecycle.
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Turkey's Most Innovative Mechanical
Installation Company
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COMBINED HEAT ANDPOWER SYSTEMS

Cogeneration systems are systems that produce electrical and heat energy from mechanical energy obtained by an
internal combustion engine or turbine by burning fossil sourced fuels such as oil and natural gas and renewable energy
sources such as biogas and landfill gas.

You can contact Akterm Mekanik for the design and implementation of trigeneration or cogeneration system installation
in order to increase energy efficiency in your business and to reduce your energy costs.

Swcoksy  Batuwe Koot Sanayt Ismilcendume

Based on the 1stand 2nd laws of thermodynamics, large
amounts of heat are released when power machines such as
engines and turbines obtain mechanical energy from fuels. In
conventional systems, fuel is converted into useful energy with

Atk gaz s
donlstirlicdsl .. o .
30-40% efficiency, while in cogeneration systems, the fuel can be

converted into useful energy with an efficiency of 60% -70% by
using heat energy as useful energy and can be used in comfort
heating installations or in the heat needs of industrial processes.

Kojenerasyon Santrali  slekerik Fnerjisi

Considering that most of the energy in industrial applications is used for heat-required processes such as heating, melting,
cooking, annealing, drying, energy input costs of cogeneration systems are reduced by 20% -40% with investments such as 3-
4 vyears.

Is1 Kayiplan Hot water or steam produced with electrical energy from
cogeneration systems can be passed through absorption
cooling system to produce cold water for cooling. For systems
designed in this way; It is called “TRIGENERATION’ because it can
meet the electricity, heating and cooling needs at the same time.
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HOT OILINSTALLATIONS

In today’s technology, high temperatures are required in heat transfer fluids. This high temperature can be achieved
with high pressure boiling water, saturated steam or superheated steam. It can be produced and used without
pressure with hotoil.

For saturated steam and boiling water, a temperature of 250-300 degrees requires a very high pressure of 42 to 90
bar. Even for temperatures of 170-180 degrees, which are needed many times, a pressure of 10-12bars is needed. In
hot oil, up to 300 degrees temperature, only a pressure equal to the installation resistance is required, which is under 3
barin almost allcases.

Great energy in steam installations, especially in
condensate tanks and condensate holders that
deteriorate overtime

there are losses. Hot oil systems save an average
of 25-35% in energy compared to equivalent steam
systems.

In addition, due to calcification and corrosion, wear
and abrasion occur in steam boilers, pipes and
fittings, which can be compensated at high costs.
However, due to the protective environment in the hot
oil system

there is no wear and tear in the system.

The systems using heat transfer oils with boiling temperatures between 260 ° C and 390 ° C are called hot oil systems. It is
preferred in areas where high operating temperatures are needed such as chemical industry, drying and cooking.

The most important factor in the preference of hot oil is that other systems require high pressures to reach the same
temperature. In hot oil systems, the pressure at the top point is about 1bar. In this way, the security measures required by
other high pressure systemsare minimized.

~
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HOT WATER SYSTEMS

High pressure hot water systems heated up to 110° C and 180 ° C are called boiling water (hot water) systems. According to
German standards, the limit for boiling water class is 120 ° C. A continuous counter pressure is created to prevent the water
from evaporating. Therefore, the installation has no connection with the outside atmosphere. A closed expansion tank is used
in the system. Hot water is a heating fluid that can be used in industry, building heating systems with fan coils, process
heating andair handling units.

In hot water heating systems, the hot water boiler is completely filled with water and the desired degree of hot water is
obtained. The hot water circulates through the heaters and releases its heat and returns to the boiler when cooled. The
expansion tank should be placed at the highest point of the installation or in a place that can be seen in the boiler room. There
is water up to a certain level in the closed expansion tank. When the installation starts to work, as the volume of the heated
water will expand, the water level in the tank rises and compresses the air at the top. As the pressure exerted by the air on the
water increases, the boiling point of the water increases. The expansion tank must be pressure resistant and must have a
safety valve on it. The water level in the tank is controlled with the help of a water level float.

If the hot water will be used for large-capacity zone and city heating, the water flow temperature may rise up to 180 ° C. Due
to the high temperature, the valves and armatures to be used in hot water facilities should be at least PN16 series.

The difference between the flow and return water can be increased up to 80 ° C. Examples such as 160/80 ° C, 150/90 ° C,
150/70 ° C can be given among the temperatures used. When laying the primary superheated water network, there should

be ventilation at the top and drain at the lower points.

Advantages of the Hot Water System compared to the
Steam System:

-Boilers can be 15-20% smaller than steam systems.
Heat storage and network losses are less.

-Pipe diameters are smaller than steam installations.
-The system is simplified as the pressure reducing
equipment (Steam traps, condensate pumps) will be
removed.

-In the steam system, network and system losses
bring 15% transmission cost. In the case of a closed
condensate system, these losses can be reduced up to
10-5%.

-The steam trap and pressure reducing equipment in
the steam system needs to be constantly checked
and maintenance is required. This is not the case in hot
water.

-In open steam systems, corrosion and scaling stones
occur in boilers and condensate pipes, and shorten the
operating efficiency and life.

13 U——
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Equilibrium Pressure of Superheated Water or Steam:
t=100%4/P(ata)

t=temperature to be obtained

P(ata)=P(ati)+1

P(ati)=manometric pressurevalue

The solutions we offer as Akterm Mekanik in hot water
installation;

Hot waterboiler installation

Hot water pipe transfer lines

Reactor heats

Hot water waste heat recovery systems installation and design
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STEEL FLUE SYSTEMS

With the development of the industry, the construction of steel chimneys started to gain momentum. Since steel chimneys
have more advantages over concrete chimneys, they have become preferred especially in applications where chimney
heights are increased. Steel chimney systems can be made in various constructions, in the same external geometric shapes
and sizes, according to their intended use. In this study, the latest technological developments are evaluated by considering
the types, design, project preparation, manufacturing and application areas of steel chimneys, which have become
widespread.

In the rapidly developing chimney sector, companies are fighting fiercely to produce efficient, economical and
environmentally friendly systems. In this process, chimneys are needed to discharge the smoke gases formed as a result of
combustion into

the atmosphere in order to generate energy in burning devices. Especially in industrial boiler applications, besides the

efficient operation of the system, fire and structural stability and similar aspects of the chimney;

1- Cross section determination,
2- Determination of the height,
3- Material selection,

4- Construction

Steel Chimney Design Systems

Steel chimney; Itis a construction material that safely throws the smoke gases that occur as a result of combustion into
the atmosphere or provides the fresh air required for the combustion of industrial waste gases.

Chimneys of industrial boilers and facilities can be made of steel, concrete and brick. In recent years, apart from special
processes, brick chimney applications have disappeared. Section and height calculations of steel chimneys are made
according to TSEN13384-1 and TSEN13384-2, manufacturing and assembly according to TSEN13084-7 and Eurocode 3
standards. In addition, in our country, the ,Industrial Air Pollution Control Regulation” must be taken into consideration

Adwadintages of Steel Chimney Systems Disadvantages of Steel Chimney Systems

-Since the inner surface of the chimney is not rough, -ltis not resistant to outdoor conditions like concrete and brick
the chimney friction loss is low. chimneys.

-Since the wear problem is very low, high flue gas -It is not resistant to corrosion. It requires extra processing.
velocities can be reached. Sandblasting, painting etc.

-lt can be manufactured in small diameters.
There is no possibility of leakage.
Asthe inside of the chimney heats up quickly, it provides

MEKANIK
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STEEL FLUE SYSTEMS

Steam is a heat transfer fluid that is widely used in industry and power generation today as it was in the past and has very
good properties. Steam installation is very complex compared to hot water, hot water or thermal oils. It requires knowledge
and care in construction and operation.

Steam is a widely used fluid for various purposes.

Main uses of steam

1-Industrial,

2 Heating,

3 ltis electricity production in thermal power plants.

Here, the emphasis will mainly be on the use of steam in industry. The use of steam for heating purposes only is now
abandoned. However, in special cases, steam is used for heating. The most important of these reasons is that there is a
large level difference in the area where the heating is performed. Due to the high static pressure on the boiler, hot or
superheated water cannot be used in these cases oritbecomes uneconomical.

Steam Systems Preferred Reasons

- Itis possible to reach high fluid temperatures.
-Temperature is constant in heat transfer surfaces. Heat withdrawal from steam usually takes place by condensation of
saturated steam. This operation is fixed

Since it takes place at temperature, the temperature of the steam side is constant throughout the entire heating surface.
-Itis possible to perform temperature control very precisely. This constant condensation temperature depends on the pressure

of the steam. Itis possible to control the process temperature very precisely through pressure control.

- Itis possible to transport a large amount of heat energy with a small mass.

-Steam is a hygienic, completely pure substance. For this reason, it is an indispensable disinfection and process element,
especially in the food industry. The food industry without steam is unthinkable.

Steam is widely used in the food, chemical, petrochemical and textile industries due to the reasons mentioned above.

As Akterm Mekanik, we offer the projecting and installation solutions of the following subsystems in steam systems.

1.Steam boiler system

2.Fuel circuit system

3.Water feedingsystem

4. Steam circuit in the boiler room

5.Steam usage circuit

6.Condensate circuit

7.Heat economy related devices and circuits

MEKANIK
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ORGANIC RANKED CYCLESYSTEMS

An ORC technology (Figure 1) based on the system that generates electricity from heat uses the heat from the hot source (red
line in Figure 2) to evaporate the organic working fluid (green line) in the evaporator (1). The working fluid of choice can be
silicone-based fluids, or hydrocarbon or coolant-based fluids can be used for low temperatures. Pressurized steam is then
sent to the turbines (# 2) and when combined with the generator, it generates electricity. The steam is condensed back to a
liquid state (# 3) in the condenser. Here, either the cooling tower (No. 5), groundwater or river water (blue line) are used as
cooling means. The air cooling system can also be used as an alternative. Then the coolant pump (No. 4) pumps the
working fluid back to the evaporator, and this closed loop process repeats. Since it is used as a hot liquid fuel source, the fuel
cost is zero. In addition, since no combustion takes place, there is no release to the atmosphere in the ORC energy system.
Hot springs are generally in hot liquid or gaseous state. The heat from such sources is transferred to the ORC working fluid
directly or indirectly via an intermediary vehicle, depending on the characteristics of the waste heat source or other
restrictions. The liquid waste heat sources are generally combined directly with the ORC unit. Gaseous heat sources are
combined indirectly.

Organic Rankin Cycle System Diagram

The thermodynamic cycle of ORC is shown schematically in
Figure 2.

Sicak
Kaynak

The ring on the left is also called the Temperature-Entropy or

T-S diagram. The turbogenerator uses the heat generated from
the hot source to preheating and evaporates the appropriate
organic working fluid in the evaporator (2 — 3 — 4). The organic
liquid vapor energizes the electric turbine, which can be
combined with the electric generator directly or through the

= reduction gear (4 — 5). The steam is then cooled with water or
@ air and condensed in the condenser (56 — 1). The organic liquid is
finally pumped into the preheater and evaporator (1 — 2); Thus,
the sequence of operations in the closed loop circuit ends.

Jenerator
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= = araci akigkan | I
s = 30 UK SU

Kondansator

Some Important Advantages of ORC

Compared to steam turbine systems, ORC has some special advantages. Although the steam turbine is generally more
efficient as it is used at high temperatures and pressures, ORC is preferred in many applications due to its specific features
mentioned below.

- In ORG, it is not uncommon for the turbine to operate smoothly for more than 20 years, since the steam that comes into
contact with the turbine blades isthe steam of the clean working fluid.

In addition, the organic working fluid is a substance with high molecular weight when in the steam turbine. Smaller high
velocity vapor molecules hit the turbine at high velocity, thus causing blade damage. This increases the maintenance and
replacement frequency of the turbine and the total cost.

N N ; \
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VENTILATION SYSTEMS

Toimprove the quality of the air in a closed environment,
all of the tools required to perform the displacement
operations in the air with different methods are called
ventilation installations.

Ventilation installations change the ambient air with the
fresh air taken from the outside environment, discharges
the polluted air in the environment, and filters the
pollutants in the air.

Elements of ventilationinstallations;

-Fresh airfan

-Exhaust fan

- Air handling unit

-Air duct

-Vent

-Diffuser

-Blinds

- It consists of damper elements.

As Akterm Mekanik, we serve our customers in the

project design and application of ventilation systems
without sacrificing quality.
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FIRE PROTECTION SYSTEMS

WATER FIRE EXTINGUISHING SYSTEMS

Itis the most widely used system among fire extinguishing systems. The structure of the building

and One of the following systems or

are systems that are applied using all of them.

FIRE CABINETS

Total closed with high-rise buildings

usage area larger than 1000 m?
workshop, workshop, warehouse,
hotel, motel, health, gathering
purposes and Itis compulsory to
make fire cabinets in educational
buildings and in all buildings with a
closed area of use of more than 2000
m?2. Fire cabinets are on each floor
and separated by fire walls

the distance between them in each
section Not more than 30 m

must beregulated

MEKANIK
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SPRINKLER SYSTEM

- Building height is more than
30.50 mall structures, except for
the dwelling,

-In residences whose building
height exceeds 51.50 m or 17floors,
-Total area of more than 600 m?

in parking garages,

-A multi-storey building

Number of sleeping rooms in 100
or more than 200 beds

in hotels, dormitories, hostels,

in guesthouses and building height
21.Allover 50 m in bed facilities,

- Total area over 2000 m?
in multi-storey stores, shopping,

trade, entertainment and
gathering in theirplaces,

AKTERM MEKANIK

B

HYDRANT SYSTEM

The zoning planning area is from 5,000
m? large and all kinds of settlement
with usage area external hydrant
system in areas must be done. The
distance between hydrants,

- 50 in very high danger areas,

- 100in high dangerareas,

- 125in medium hazardousareas,
-150 meters in low danger areas
determined as.

A 24



FOAMED FIRE EXTINGUISHING SYSTEMS

Fire fighting foam; Itis a collection of bubbles formed under pressure with water and air. Foam; foam

concentrate consists of water and air. Low dispersion foam extinguishing systems, relatively storage tanks, tanker filling
sites, foam sprinklers It is used in fires of special risk materials containing flammable and flammable liquids such as
system. These systems prevent foam bubbles. pours liquid onto the surface. Thus, by forming a layer on the cooling
and flammable liquid surface, it cuts off its connection with air. Thus, the fire extinguishing process is provided. High
diffusion foam systems; the area is desired to be filled with foam,

Itis used where fire contact with air is tried to be prevented.

GAS FIRE EXTINGUISHING SYSTEMS

Damage or risk of explosion when in contact with water

Gas fire extinguishing systems in possible spaces

used. Usage areas are generally; chemical industry, electricity
panels, system rooms and kitchen hoods. Usually

The methods used are listed below.

Co2 Gas ExtinguishingSystem:

It is an odorless, colorless and insulating gas at atmospheric
pressure. CO2 spreads rapidly in the protected area. Air density
heavy, high pressure cylinders or low pressure

stored in tanks. The oxygen level in the quenching process

by pulling below the combustion limits and by cooling
performs.

* FM 200 ExtinguishingSystem:

One of the widely accepted ,Clean Agent” systems

is one. Itis an environmentally friendly fire extinguishing system.
Physical quenching by absorbing heat in the quenching
process does. ITrooms, UPSrooms, electricity distribution
centers, archives, museums and flammable and combustible
material used inwarehouses.

Dry ChemicalPowder System:
Itis like a CO2 extinguishing system as a system. But silicon

hot surface during fire due to its crystal structure.
it is difficult to clean as it sticks.
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AIR CONDITIONING INSTALLATION

Variable flow multiple systems with inverter compressor
technology are often referred to as VRF. VRF consists of
the initials of the words Variable Refrigerant Flow.

These are systems that can heat and cool multiple indoor
units using an outdoor unit. These are modern systems
used for heating and cooling of places such as business
centers, offices and hotels. After 2-pipe systems, 3-pipe
systems have started to be used. In this way, while the
indoor units in the same zone in 2-pipe systems have to
operate in either hot or cold mode, this requirement is
eliminated in 3-pipe VRF systems. In this way, indoor units
in the same zone can be operated either in hot or cold
mode.

Since there is no pump and valve system in VRF systems,
there is no need for a personnel to open and close them.
These systems can be controlled by a central control.

VRF systems only cool the ambient air and

heating of air handling units with Dx battery, not in heating
and meets the need according to the cooling capacity.

In addition, there are heat recovery devices with Dx
batteries used inside the premises. In this way, the heating,
cooling and conditioned fresh air requirement of a space
can be met by using only the VRF system without the need
for any othersystem.

Another advantage of VRF systems is that they consume
much less energy than air cooled chillers.
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RADIANT HEATING
SYSTEMS

Usually like factory and warehouse
heating large spaces

They are electric and natural gas
heating systems that are also used

for heating the outside seating
areas of cafes.

AIR DUC HEATING
AND COOLINGSYSTEMS

These are systems that are
generally used in places where
hygiene is important, such as
hospitals and pharmaceutical
factories. In such places fresh
air at certain standards having
conversions and filters They are
preferred because of.

29 UImm—

FANCOIL HEATING AND
COOLING INSTALLATION

Shopping centers, businesscenters
and boiler and chiller devices such
as offices Locations of businesses
located used for heating and
cooling Itis the name given to

the system established with the
devices.

FLOORHEATING
SYSTEMS
Installed under the floor, with boiler

Itis the heating system that is
fed. Itis a heating system that is
generally used for heating places
such as apartments, villas, pools,
baths and mosques.

AKTERM MEKANIK

RADIATOR
HEATING INSTALLATIONS

In this method, at a temperature of 90
degrees hot water is used. 90 degrees
the water from the boiler is usually 70
returns to the cauldron in degrees. Hot
water hot water pipes produced in the
boiler placed in the room to be heated
with moves to the radiator. Here

by cooling down its temperature to
the room volume. the released water
returns to the boiler. Circulation of
water provides pumps. Water in the
system increased volume during
warming up collected in the expansion
vessel.
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PLUMBING

Plumbing includes the supply, storage, heating, softening, pressurization and distribution of water required for the building,
disposal of waste water, treatment of waste water, rainwater discharge and fire extinguishing. In our modern world, the
importance of installation engineering is undoubtedly important for people to live in a healthy, safe, comfortable and
economical way and to have modern buildings. Itis an important area of expertise that renews and develops itself every day.
In the preliminary preparation of the sanitary installation projects of the building, studies should be carried out on pipe
passages and device placement with architects on architectural projects.

In order to create a modern sanitary system, the following can be listed;

- Providing a reliable clean water to the residents and preventing any liquid mixing with this water,

-Establishing a suitable system in terms of number of devices, amount of water supplied and pressure,

Storage of water when necessary,

-Ensuring that the waste water drainage system is protected from clogging and contamination, solid matter accumulation
with anappropriate maintenance,

- Selection of appropriate pipe and equipment materials for an acceptable installation life,

- Providing proper separation, insulation and ventilation in clean water and waste water systems.

CLEAN WATER INSTALLATION HOT WATER INSTALLATION WATER SOFTENING SYSTEMS

4 l
GRAY WATERINSTALLATION
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