FRIGO

MEKANIK

ICE SKATING RINKS AND SKI SLOPES

BUZ PATENI SAHALARI VE KAR PISTLERI
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Industrial Refrigeration Solutions / Enddstriyel Sogutma Coziimleri



ABOUT US
HAKKIMIZDA

Frigo Mekanik which is operating inindustrial refrigeration sector nearly 30 years, builds ice-skating rinks in different shapes and

sizes to fit every need, from design stage to commissioning. Whether your project is a small ice skating rink in a shopping mall or

alargeicerink in an amusement park or an Olympic competition, Frigo Mekanik is specialized to offer the right solution for you.

Our main office is located in Istanbul and we have many regional dealers in around 38 different countries. Our company has
more than 50 qualified specialists, each with talented, specific expertise and longstanding experience. Frigo Mekanik Inc. is a
competent and reliable partner in the field of refrigeration systems who can support you throughout the entire life cycle of

your system, from engineering to implementation.

EndUstriyel sogutma sektdérinde 30 yila yakin zamandir hizmet veren Frigo Mekanik, tasarim asamasindan devreye al-
maya kadar, her ihtiyaca uygun farkli sekil ve boyutlarda buz pateni pisti insa eder. Projeniz, ister alisveris merke-
zleri icinde yer alan kicuk buz pateni pisti, ister eglence parklarinda yer alan veya olimpik musabakalarin yapildig

buyuk o6lcilerde buz pateni pisti olsun, Frigo Mekanik sizin icin en uygun ¢6zimU sunma konusunda uzmandir.

Merkez ofisimiz istanbul'dadir ve 38 farkli tilkede bélge bayilerimiz bulunmaktadir. Firmamizda her biri yetenekli, engin uzman-
lik, bilgi ve deneyime sahip 50'den fazla kalifiye uzman yer almaktadir. Frigo Mekanik sisteminizin tim yasam déngusu boyunca
size destek olabilecek, mihendislik hizmetleri sunan ve uygulama yapan, sogutma sistemleri alaninda yetkin ve guvenilir bir

ortaginizdir.
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TURNKEY
SOLUTIONS

Frigo Mekanik has
proven its reputation
with its successful
turnkey projects and
refrigeration systems
that it has built for
WEINVACEICE

ANAHTAR TESLIM
TAAHHUT
HIZMETLERI

Frigo Mekanik uzun
yillardir yapmis oldugu
anahtar teslimi proje
ve kurmus oldugu
basarili sogutma
sistemleri ile ismini
kanitlamistir.

PROJECT
DESIGNING

Frigo Mekanik has
various type of the
industrial refrigera-
tion system capacity,
wide expertise and
engineering know-
ledge to meet all
your needs.

PROJELENDIRME

Frigo Mekanik, her
tarlt endustriyel
sogutma sistemi pro-
jelendirme ihtiyacinizi
karsilayabilecek
kapasite, uzmanlik ve
muhendislik bilgisine
sahiptir.

INSTALLATION

Installation of all
projects which is
specially designed
by Frigo Mekanik, is
done by authorized
technical team.

MONTA|

Frigo Mekanik
tarafindan 6zel olarak
tasarlanan tim pro-
jelerin montaji, yetkili
ve uzman teknik ekip
tarafindan yapilir.

MAINTENANCE
AND REPAIR
SERVICES

Frigo Mekanik is
ready to provide 24/7
maintenance and
repair service sup-
port with its techni-
cal service team.

BAKIM VE ONARIM
SERVIS]

Frigo Mekanik konu-
sunda uzman teknik
servis grubu ile 7/24
bakim ve onarim
destegi vermek icin
hazirdir.
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APPLICATIONS

OUTDOOR AND INDOOR ICE RINKS
Brine chillers
Discharge desuperheaters for water and floor heating
Preparing ice rink floor
Ice rink piping
Dasher boards, kick plates and security glasses
Air conditioning of ice rinks

Dehumidification system

UYGULAMALARIMIZ

ACIK VE KAPALI ALAN BUZ PATEN SAHALARI

Salamura sogutma gruplari

Isi geri kazanim esanjorleri sayesinde kullanma suyu
ve toprak altinin isitilmasi

Zeminin uygun sekilde hazirlanmasi

Buz pateni sahalari boru donanimi

Kenar bantlari ve koruma camlari

Sahanin ve diger kullanim alanlarinin klima ve

havalandirmasi

Nem alma sistemi

SKI SLOPES

Turn-key indoor ski slopes

Specially designed cooling units for snow making
Customized design evaporators for indoor ski slopes
Floor cooling systems for high quality snow
Adjustable snow guns

Ventilation and dehumidification systems

Ice slopes

Snow rooms

KAR PiSTLERI

Anahtar teslim kar pistleri

Kar Uretimi icin 6zel sogutma gruplari

Kapali kar pistleriicin 6zel tasarlanmis evaporatorler
Yiksek kar kalitesi icin zemin sogutma sistemleri
Ayarlanabilir kar tabancalari

Havalandirma ve nem alma sistemleri

Buz kaydiraklari

Kar odalari

PLANNING AND DESIGN

The first step is working on an ice rink project is designing and planning.The most important issue for ice skating rink is energy
and operating costs, which depends on the weather conditions and location of the ice rink. Accurately designed ice rinks can
save up to 50% in energy consumption. Building construction is important in order to keep indoor temperature and humidity
values at desired level. In the ice rinks, proper ventilation is required to keep the indoor air in the desired conditions and the
moisture level must be maintained at the appropriate level to avoid fog on the surface.

There are several factors that have to be taken into consideration when working at a project and the most important being the
building, floor and wheather condition.

The construction process of the ice rink includes floor and refrigeration system piping, heat and vapour insulation, appropriate
chiller system and dasherboard installation with the assembly of different components depending on the size and complexity
of the project.

PLANLAMA VE TASARIM

Bir buz pisti projesinde ¢alismaya baslandiginda atilan ilk adim, buz pateni pisti planlamasi ve tasarimidir. Buz pateni sahalari
icin en 6nemli husus, eneriji ve isletme giderleri olup, bu giderler ortamin hava sartlarina ve pistin konumuna baghdir.

Dogru tasarim yapilan buz pistlerinde eneriji tiiketiminde %50 ye varan tasarruflar saglanabilmektedir. ic ortam sicaklik ve nem
degerlerini istenilen dtzeyde tutmak icin bina konstruksiyonu 6nem kazanmaktadir. Buz pistlerinde i¢ ortam havasini istenilen
sartlarda tutmak icin uygun havalandirma yapilmasi ve saha Uzerinde sis olusmamasi icin nem oraninin da uygun seviyede
tutulmasi gereklidir.

Buz pisti insaat islemi, borulama, folyolama ve yalitim, uygun chiller Unitesinin ve gosterge panellerinin kurulumunun yaninda
projenin boyutuna ve 6zelligine bagli olarak diger farkli aksamlarin montajini icerir.
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PIPING SYSTEM

The Ice rinks are made in two forms as fixed or
modular (mobile) systems. The choice of the piping

system depends on which system is selected.

PERMANENT SYSTEM

Cross-linked polyethylene (PE-x piping system)
pipes are used in the field piping. These pipes are
laid in the field with special fixing elements and
then the final concrete is poured on the field. The
final layer of concrete must be poured very smooth-
ly. For this, a special vibratory floating rule must be
made and the concrete must be poured in a single
day. Cold joints should never be allowed to form.
In addition, during the cooling process, addition-
al reinforced concrete must be poured to prevent
cracking of the concrete.
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BORULAMA SISTEMI

Buz Pateni sahalari sabit veya moduler (Mobil)
sistem olmak Uzere iki sekilde yapilmaktadir. Borula-
ma sisteminin secimi, hangi sistemin secildigine gore
degisiklik gosterir.

SABIT SISTEM

Saha borulamasinda, ¢ok sik araliklarla ¢apraz bagh
polietilen (PE-x borulama sistemi) borular kullanilir.
Bu borular 6zel konsollar ile saha icerisine désendik-
ten sonra son kat betonu atilir. Son kat betonun ¢ok
dizgun atilmahdir. Bunun icin 6zel vibrasyonlu mastar
yapiimal ve beton atilmasi tek bir giinde yapilmaldir.
Soguk derz olusmasina asla musaade edilmemelidir.
Ayrica sogutma islemi sirasinda betonun catlamasini

onlemek icin ilave katkili beton atilmalhidir.

MODULAR (MOBILE) SYSTEM

For mobile systems, flexible MAT system piping, which
is made from plastic material, is applied. This system is
generally created by combining ready-made parts called Ice
Boxes.

At the beginning in the MAT system piping, the pipes are
in roll form and the system is installed with these rolls laid
on the ground. The Ice Boxes can be arranged side by side
and the collector can be made in any desired length. Special
connection sets, flanges, bolts and nuts are used for this
purpose.

ADVANTAGES OF MODULER SYSTEM

Easy to install and remove

Consists of removable and portable parts

Permanent installation and permanent excavation work are
not required

The same materials are used for installation, removal and
reinstallation

The ideal installation time is 4-5 days, the removal time is
1 day

Labor costs are lower

No special brackets are required for piping alignment

MODULER (MOBIL) SISTEM

Mobil sistemler icin, 1si transfer niteligi arttirilmis, plastik
tlrevi malzemeden imal edilmis, esnek MAT Sistem borula-
ma uygulanmaktadir. Bu sistem genel olarak Ice Box olarak
adlandirilan hazir moduler pargalarin birlestiriimesi ile

olusturulur.

MAT Sistem borulamasinda, saha borulari baslangicta
rulo halinde olmakta ve bu rulolarin sahaya serilmesi ile
sistem kurulmaktadir. Ice Box'lar yan yana dizilerek istenilen
uzunlukta kolektdr yapilabilmektedir. Bunun icin 6zel baglant

setleri, flans, civata ve somunlar kullaniimaktadir .

MODULER SISTEMiN AVANTAJLARI

Kurulmasi ve kaldiriimasi kolaydir.

Sokulebilir ve tasinabilir parcalardan olusur.

Kuruldugu zemine kalicc montaj ve kalici hafriyat isleri
gerektirmez.

Kurulum, kaldirma ve tekrar kurulum islemlerinde ayni
malzemeler kullanilir.

ideal kurulum siresi 4-5 gun, kaldirma siresi ise
1 gunddr.

iscilik maliyetleri daha distiktar.

Boru dizilimi icin 6zel konsollara gerek yoktur.
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REFRIGERATION SYSTEMS

The goal of Frigo Mekanik is to offer the customers economical and environmental friendly chillers with a power consumption
as low as possible while maintaining optimum performance. We ensure the right solutions for all types of ice skating rinks
(arenas, sports centers, shopping centers, indoor or outdoor ice rinks).

The equipment is chosen mainly based on the size of the ice field in varying levels of performance and the temperature. The
chiller units work in an outside temperature range of - 20°C up to + 45°C problem-free and can also provide sufficient cooling
performance in warmer regions with brine temperatures of - 10°C to - 12 °C for rink ice making. Frigo Mekanik is also offering
machines that are equipped with energy-saving components such as a winter kit or heat recovery for warm water supply.

In addition Frigo Mekanik ensures its customer 7/24 maintenance and repair services for entire warranty period.

SOGUTMA SISTEMI

Frigo Mekanik'in amaci, musterilere ekonomik ve cevre dostu sogutma sistemlerini mimkun olan en dusuk gug tuketimiyle
sunarken optimum performansi saglamaktir. Her tirla buz pateni pisti icin(arenalar, spor merkezleri, alisveris merkezleri, i¢
veya dis buz pateni pistleri)dogru ¢ézumleri sunariz.

Sogutma sistemi, buz pistinin buyukligune, performans seviyesine ve sicakligina bagl olarak secilir. Chiller Gniteleri,- 20 ° Cila
+45 ° Carasi dis ortam sicaklik araliginda sorunsuz calisir ve glikol devresi sayesinde glikol sicakligi -10 ° Cila -12 ° C seviyesine
dusurulerek daha sicak bolgelerde de yeterli sogutma performansi saglar. Frigo Mekanik, kis kiti veya sicak su temini icin isi
geri kazanimi gibi enerji tasarruflu bilesenlerle donatilmis 6zel Gnite secenekleri de sunar.

Ayrica Frigo Mekanik olarak, garanti siresi boyunca musterilerimize 7/24 bakim ve onarim servisi de sunuyoruz.
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CHILLER UNITS

Manufactured in compliance with Europe Union norms and marked CE

TECHNICAL SPECIFICATIONS
+ It has Semi hermetic, scroll or screw type compressor
+ Itis manufactured with air cooled or water cooled condenser
+ They are designed for working with ammonia and freon systems
+ Units are manufactured with Shell&Tube evaporators optionally it can be produced with plate heat exchangers
+ Water tank, pump and other hydronic equipment can be offered as a hydronic kit optionally.
+ Delivered with positive pressure by charging nitrogen to inside and outside unit
+ All equipment are delivered together with control instruments are delivered as ready to assembly
+ It has remote control panel
+ It has electrostatic painted galvanized steel frame.
+ It can be manufactured with single or double circuits

ADVANTAGES
+ Production in compliance with world standards
« Highly efficient cooling
+ Low noise level compressor compared to similar units
+ High quality and reliable equipment
« Design ensures easy installation and assembly

+ Compliance with various mounting options

CHILLER UNITELERI

Avrupa Birligi normlarina uygun olup CE markali olarak imal edilir.

TEKNiK OZELLIKLER
« Yari Hermetik, scroll veya vidali kompresorludur
* Hava veya su sogutmali kondenserli olarak imal edilebilir
« Amonyakli ve freonlu sistemlerde calismak Uzere dizayn edilir
« Standart olarak kovan-borulu sogutucu kullanilan Unitelerimize talep Uzere, alternatif olarak plakali sogutucu esanjor de
kullanilabilmektedir
« Su deposu, pompa ve diger su ekipmanlari opsiyonel olarak “su istasyonu” seklinde teklif edilebilmektedir
+ ¢ ve dis Ginite azot sarjli olarak teslim edilir
+ Elektrik panosu ve tum otomatik kontrol elemanlari ile birlikte montaja hazir olarak sevk edilir
+ Cihaz uzaktan kumanda paneline sahiptir
+ Elekrostatik boyali celik galvaniz saseye sahiptir

« Cift ve tek devreli olarak Uretilebilmektedir

AVANTAJLARI
+ Ddunya standartlarina uygun Uretim
*  Yuksek verimli sogutma
« Muadillerine kiyasla dusuk ses seviyeli kompresor
+ Kaliteli ve gtvenilir ekipman
+ Kolay kurulum ve montaj saglayan tasarim

+ Farkh montaj sekillerine uyum
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VENTILATION AND DEHUMIDIFICATION SYSTEM

The most healthy way to keep the indoor air on the ice rinks under the desired condition is to make forced ventilation. Air
conditioning units are provided with heating and cooling coils to maintain the desired temperature and humidity condition.
The temperature of the ice skating rink should be kept at 14°C. In order to avoid fog on the ice rink, the humidity must be very
low. If the ice rink is to be operated in winter, the optimum design values should be 14°C and 50% relative humidity. During
summer periods, up to 16°C and 70% relative humidity can be arranged to save energy consumption. Some customized air
conditioning units used in ice rink areas may also have a dehumidification system.

HAVALANDIRMA VE NEM ALMA SISTEMI

Buz pistlerinde i¢c ortam havasini istenilen sartlarda tutmanin en saglikh yolu mekanik havalandirma yapmaktir. Hava sart-
landirma Uniteleri ile ortama disaridan taze hava alinarak isitma veya sogutma saglanmaktadir.

Buz pateni sahasinin sicakhgl 14°C'de tutulmalidir. Saha Uzerinde sis olusmamasi i¢cin nem oraninin da oldukca dusuk olmasi
gereklidir. Eger saha kis aylarinda ¢alisacak ise optimum dizayn degerleri 14°C ve %50 bagil nemdir. Yaz aylarinda ¢alisma
sirasinda, enerji tasarrufu i¢in 16°C ve %70 bagil nem degerlerine kadar ¢ikilabilir. Buz pisti sahalarinda kullanilan bazi 6zel
nitelikli hava sartlandirma Uniteleri, nem alma sistemine de sahip olabilmektedir.

‘o

kip ve kontro/

_ pakean ta

Repair and Project
Maintenance Design

. # an
2
.COMPLETE ) Customized 6
Refrigeration Solutions  WIte: 3 o
Manufacturing PSS
KOMPLE s
g

IIL,E) Sogutma Cozumleri

Contracting

Commissioning & Installation



FRIGO

MEKANIK

Industrial Refrigeration Partner / Enddistriyel Sogutma Uzmani

OHSAS 18001

FRiGO MEKANIK iNSAAT TESiSAT VE TAAHHUT SANAYi VE TiCARET A.S.
® Orhan Gazi Mah. 15. Yol Sok. NO:37 Esenyurt-istanbul / TURKIYE

S +90 212623 21 73/ 8 Hat-Lines ®+90 212 623 21 70

€ www.frigomekanik.com & info@frigomekanik.com

f | 3| ®: frigomekanik

FM-001-11/17



