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Frigo Mekanik which is operating in the industrial refrigeration sector for nearly 30 years, builds fruit and vegetable cold stores
in different capacities and sizes to fit every need, from design stage to commissioning.

On projects, we can keep fruit and vegetable fresh as long as possible! Using storage technology that has a customized, auto-
matic control feature to meet the needs of the product; we ensure that product storage losses caused by respiration, weight
loss and diseases are kept to minimum.

Our main office is located in Istanbul and we have many regional dealers in around 30 different countries. Our company has
more than 75 qualified personnel, 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 lifecycle of
your system, from engineering to implementation.

EndUstriyel sogutma sektérinde 30 yila yakin zamandir hizmet veren Frigo Mekanik, tasarim asamasindan devreye almaya
kadar, her ihtiyaca uygun farkli kapasite ve boyutlarda meyve &sebze depolari insa eder.

Yaptigimiz projelerle meyve & sebzelerin mimkun oldugunca uzun sure taze olarak saklanmasini saglayacak sistemler kurariz.
Her Urunun gereksinimlerini karsilayacak sekilde 6zellestirilmis, otomatik kontrol 6zelligine sahip depolama teknolojisini kulla-
narak; solunum, su kaybi, hastaliktan kaynaklanan depolama kayiplarinin minimumda tutulmasini saglariz.

Merkez ofisimiz istanbul'dadir ve 30'a yakin tlkede bélge bayilerimiz bulunmaktadir. Firmamizda her biri yetenekli, engin uz-
manlik, bilgi ve deneyime sahip 75'ten fazla kalifiye calisanimiz yer almaktadir. Frigo Mekanik sisteminizin tim yasam déngusu
boyunca size destek olabilecek, mihendislik hizmetleri sunan ve uygulama yapan, sogutma sistemleri alaninda yetkin ve give-

nilir bir ortaginizdir.




REASONS AND BENEFITS OF COLD STORAGE
SOGUK DEPOLAMANIN NEDENLERI VE FAYDALARI

Reasons Nedenleri

+  Seasonality of agricultural production. «  Tarimsal Uretimin mevsimlik olmasi.

+  Demand for all products throughout the year. «  Cesitli Grtnler icin butun bir yil boyunca talebin olmasi.
+ Time needed for marketing services. «  Pazarlama hizmetleri icin zamana ihtiya¢ duyulmasi.

+  Product transfer to the next season. «  Bir sonraki mevsime Uruin aktarma.
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Benefits

« It prevents the product to be sold at a low price in the period when the product is abundant, and it provides to be
placed on the market during the period when the product is scarce. Because of this, the product prices increase.
*  Reduces product losses in terms of quality and quantity (nutritional value and degradation).

+ It provides product to the consumer in all seasons.

Faydalari

«  Urinn bol oldugu dénemde diistik fiyattan satiimasini énleyerek, Griiniin kit oldugu dénemde piyasaya arz
edilmesini saglar. Bu sayede Urtnun degeri yukselir.
«  Nitelik ve nicelik yontnden Urtundeki kayiplari azaltir (Besin degeri ve bozulma).

«  Tuketiciye her mevsimde Urln sunmayi saglar.
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COLD STORAGE STAGES

SOGUK DEPOLAMA ASAMALARI

1. GRADING

Grading of fruits and vegetables is an important step in
post-harvest management. Fruits and vegetables can be
graded according to their characteristics such as weight,
size, color, shape and getting rid of diseases due to agricul-
tural climatic conditions.

1. SINIFLANDIRMA

Meyve ve sebzelerin siniflandiriimasi, hasat sonrasi yéne-
timde 6nemli bir adimdir. Meyve ve sebzelerin agirlk, boyut,
renk, sekil ve tarimsal iklim kosullarina bagli hastaliklardan

kurtulma gibi 6zelliklerine gére siniflandiriimasi yapilabilir.

2. PACKAGING

Packaging in the vegetable and fruit market is an important
issue. The use of properly designed containers for the trans-
port and marketing of vegetables can significantly reduce
product losses and help keep the freshness and quality of
the products longer. The packaging also protects against
mechanical damage and unwanted physiological changes
and pathological disturbances during storage, shipping and
marketing.

2. AMBALAJLAMA

Sebze ve meyve pazarinda ambalajlama énemli bir husustur.
Sebzelerin tasinmasi ve pazarlanmasi icin uygun sekilde
tasarlanan kaplarin kullanilmasi, trtn kayiplarini 6nemli
Olcide azaltabilir ve urtnlerin tazeligini ve kalitesini daha
uzun suUre korumasina yardimci olur. Paketleme ayrica
depolama, nakliye ve pazarlama sirasinda meydana gele-
bilecek mekanik hasarlara ve istenmeyen fizyolojik degisik-
liklere ve patolojik bozulmalara karsi koruma saglar.




3. PRE-COOLING 3. ON SOGUTMA

Pre-cooling refers to the rapid removal of field heat On sogutma, bir mahsuliin hasatindan hemen sonra, Griindeki
shortly after the harvest of a crop. Field heat should tarla isisinin hizli bir sekilde uzaklastirilmasi anlamina gelir. Bu

be removed as fast as possible because for most islem olabildigince hizh bir sekilde yapilmalidir, ¢iinkl ¢cogu trin
products, waiting for one hour under field conditions icin, yaklasik 35°C'lik saha kosullarinda 1 saat beklemesi, Grindn
of about 35°C will result in a loss of approximately 1 raf dmrunde yaklasik 1 gunluk bir kayba yol acacaktir.

day of product shelf life.

PRE-COOLING METHODS AND FEATURES
ON SOGUTMA METOTLARI VE OZELLIKLERI

1. FORCED AIR COOLING 1. ZORLANMIS HAVA AKIMLI SOGUTMA

Cold air is drawn and forced through crates of crops Soguk hava, kanvas bir ortu ile 6értilmus kasalarindan ¢ekilerek
covered by a canvas sheet. The product should be packed zorlanir. Uran havanin hizli bir sekilde akmasina izin verecek
and stacked in a way that allows air to flow through fast.  sekilde paketlenmeli ve istiflenmelidir. Bu 6n sogutma turd,
It is a type of cooling especially used in water sensitive  6zellikle suya karsi hassas Urlnlerde (cilek, Gzim, seftali, kayisi
products (strawberry, grape, peach, apricot, etc.). vb.) kullanilan bir sogutma turidar.

ADVANTAGES AVANTAJLARI

It ensures the products temperature «  Uriin sicakhiginin hizli bir sekilde diismesini saglar.
to reduce rapidly. «  Enyaygin kullanilan ve uyarlanabilir 6n sogutma seklidir.
The most widely used and adaptable form +  Dusuk kurulum ve bakim maliyeti vardir.

of pre-cooling.
It has low installation & maintenance cost.

DISADVANTAGES DEZAVANTAJLARI

Cooling time is relatively longer than hydro «  Sogutma suresi sulu sogutmaya kiyasla daha uzundur.
cooling.
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2. HYDRO COOLING

Hydro-cooling is the precess of removing heat from freshly harvested fruit and vegetable by bathing them in cold
water. In this process chilled water is sprayed on the products or the product is dipped into the chilled water. It can
be also made with a cold brine of CaCl, (calcium chloride) to prevent moisture loss and storage disorders in products.

2. SULU SOGUTMA

Sulu sogutma, yeni hasat edilmis meyve ve sebzelerdeki isinin soguk suyla yikanarak uzaklastirilmasi islemidir. Bunun
icin, Grtinler Gizerine sogutulmus su puskirtilir veya Grin suyun icine daldirilir. Uriinlerde nem kaybini ve depolama
bozukluklarini 6nlemek icin sogutulmus bir CaCl, (kalsiyum klorur) ¢6zeltisi de kullanilabilir.

ADVANTAGES AVANTAJLARI

« It provides faster cooling compare to forced air-cooling. +  Havayla sogutmaya gore daha hizli sogutma saglar.
+ Itis the cheapest pre-cooling method. *  Enucuz 6n sogutma yontemidir.
+ It provides high energy efficiency. *  Yuksek enerji verimliligi saglar.

DISADVANTAGES DEZAVANTAJLARI

+ An additional drying step is required. +  Ek bir kurutma asamasi gereklidir.
* It needs clean water to prevent microbial *  Mikrobik bulasmayi 6nlemek icin temiz su ihtiyaci vardir.
contamination.




STORAGE TYPES / DEPOLAMA TURLERI

1. COLD STORAGE 1. SOGUK MUHAFAZA

The temperature of the food in fresh cold storage ranges Gidalarin taze olarak sogukta muhafazalarinda gereksinim
from -1°Cto + 10°C. duyulan sicaklik dereceleri-1°Cile +10°C arasinda degismektedir.
Factors influencing food safety and quality during the cold Gidalarin sogukta muhafazalari sirasinda gida guvenligi ve
storage of foods are as follows: kalitesi agisindan etkili faktorler soyledir:

Room temperature

Food properties

Room relative humidity

Room atmosphere composition

Processes applied to the product before storage
Storage duration

Ortam sicakhgi

Gida maddesinin 6zellikleri

Ortam bagil nemi

Ortam atmosferinin bilesimi

Muhafaza 6ncesi Urline uygulanan islemler
Muhafaza suresi

APPLICATIONS FOR COLD STORAGE SOGUK DEPOLAMA ICIN UYGULAMALAR

*  Appropriate aircooler placement for proper airflow. «  Uygun hava akisini saglayan sogutucu yerlesimi.

+ Cooling and humidification systems which are -  Optimal sicaklik ve nemi saglayan sogutma ve nemlendirme
providing optimal temperature and humidity. sistemleri.

+  Evaporator design to ensure minimal moisture loss. *  Minimum nem kaybini saglayacak evaporatér dizayni.

+  Manufacturing of room cooler according to HACCP  «  HACCP standartlarina uygun oda sogutucu uretimi.
standards. +  Lojistik ihtiyaglarini da karsilayacak oda ve depo tasarimi

*  Room and warehouse design to meet the logistics (raf sistemi, yikleme alanlari, paketleme alanlari vb.).

needs (shelf system, loading areas, packing areas etc.).

2. FROZEN STORAGE / DONMUS MUHAFAZA

Frozen storage (-18°C and below) is important for food safety. Microbial activities are completely stopped in this type of storage
and the number of microorganisms in the product decreases. Frozen storage has a lethal effect on parasites.
Frozen products which are the closest to freshness among the processed products.

In addition to an adequate cooling system, in the warehouses for storing frozen fruits and vegetables, the following features
should also be considered:

* High-quality insulation * High-speed doors * Heating of critical parts (doors, sockets, etc.)

Donmus muhafaza (-18°C ve altinda) gida guvenligi acisindan énemlidir. Bu tip muhafazada mikrobiyal faaliyetler tamamen
durmakta, mikroorganizma sayilarinda azalmalar olmaktadir. Donmus muhafaza parazitler Gzerinde 6ldurGcu etkiye sahiptir.
Islenmis Uranler icerisinde, tazesine en yakin 6zellikte olan dondurulmus trtnlerdir.

Yeterli bir sogutma sistemine ek olarak, dondurulmus meyve ve sebzeleri depolamak icin depolarda, asagidaki 6zelliklere de
dikkat etmek gerekir:

* YUksek kalitede izolasyon * Hizli calisan depo kapilari « Kritik parcalarin isitilmasi (kapilar, prizler vb.)




3. CONTROLLED ATMOSPHERE COLD STORAGE

Extending the post-harvest life of the products and to maintain product quality are possible with cooling systems and atmosphere
controlled storage.

In atmosphere controlled rooms, the atmosphere surrounding the product is changed by adding or removing gas from the
atmosphere, as it would be different from the normal atmospheric level.

The cooling system is identical to the standard cold storage. Additionally, it is necessary to change the air composition in the room.
For this purpose rooms constructed as gas-tight. Due to the reduction of the rate of oxygen in the controlled atmosphere, the
respiration rate of the products decreases, the metabolism slows down, and maturation and aging are delayed. This allows the
products to be stored much longer than their normal storage period.

APPLICATIONS

«  Providing and installation of atmosphere control equipment (Nitrogen generators, CO2 absorber Oz / CO2 analyzers,
ethylene absorber etc.).

« Installation of gas-tight rooms and doors.

*  Precise controlled cooling systems for controlled atmosphere.

* Inaccordance with HACCP standards and European Norms.

*  Precise remote control and monitoring with PLC/SCADA.

Urtinlerin hasat sonrasi émrinin uzatilabilmesi ve Griin kalitesinin korunabilmesi sogutma sistemleri ve atmosfer
kontrolli muhafaza ile mimkin olabilmektedir.

Atmosfer kontrolli depolarda, Grinidn etrafini saran atmosfer, normal atmosferdeki dizeyinden farkli olacak sekilde,
ortama gaz ilave ederek veya ortamdan gaz uzaklastirarak degistirilmektedir.

Sogutma sistemi, standart soguk depolar ile aynidir. Farkli olarak, oda icerisindeki hava bilesiminin degistiriimesi ve degistir-
ilen bu havanin korunmasina yardimci olacak gaz sizdirmazliginin saglanmasi gerekmektedir. Kontrol atmosferli muhafaza-
da, ortam atmosferindeki oksijen (O,) oraninin azaltiimasina bagl olarak, trdnlerin solunum hizi digmekte, metabolizma
yavaslamakta, sonucta da olgunlasma ve yaslanma geciktiriimektedir. Bu da trinlerin normal muhafaza surelerinden daha
uzun sure muhafaza edilmesini saglamaktadir.

YAPILAN UYGULAMALAR

+  Atmosfer kontrol ekipmanlarinin temini ve kurulumu (Azot jeneratérleri, CO2 tutucu, Oz / COz2 analiz cihazlar, Etilen tutucu vb.)
+  Gazsizdirmaz oda ve kapilarin kurulumu.

«  Atmosfer kontrolll soguk depolar i¢in hassas kontrollt sogutma sistemleri.

+  HACCP standartlarina Avrupa Normlarina uygunluk.

*  PLC/SCADA sistemi ile uzaktan kontrol ve izleme.
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CONSIDERATIONS IN COLD STORAGE

* The principle in cold storage; to minimize metabolic activities of fruits and vegetables. This is achieved by setting the
appropriate temperature and the appropriate relative humidity.

« Appropriate temperature; it is the one that reduces respiration to a minimum without freezing the product.

«  Appropriate moisture level; does not cause water loss, a weight decrease, a deterioration in product.

« Incold storage, the product should be stored at temperatures between 1-2°C above freezing temperature.

*  Frozen products should be stored at temperatures between -18°C and -25°C.

«  Each product has its own temperature and humidity level, for this reason, different products should not be placed in the
same store.

In the stores;

« It must be throughly insulated to prevent being affected by temperature changes.

+  The floor and the walls should be smooth and straight to ensure easy cleaning.

«  Theroofs and ceilings must not permit leakages.

* Ithas to have 80-90 cm clearance between the roof and the upper stacking level so that the airflow is smooth.
*  The packaging properties of the stored product must be selected correctly according to the product type.

SOGUK DEPOLAMADA DiKKAT EDILMESiI GEREKEN HUSUSLAR

«  Sogukta muhafazada ilke; meyve ve sebzelerin metabolizma faaliyetlerini en aza indirmektir. Bu, uygun sicaklik derecesi
ve uygun bagil nemin ayarlanmasi ile olur.

«  Uygun sicaklik; Grint donma noktasina tasimayan, solunumu en az diizeye indirgeyendir.

*  Uygun nem orani ise; Urtinde su kaybina yol agmayan, miktarinda azalma, Uriinde bozulma, burusma ve i¢ kararmasina
yol agmayandir.

*  Soguk depolamada, triin donma sicakligindan 1-2°C yuksek sicakliklarda depolanmalidir.

«  Dondurulmus Urunler -18°C ile -25°C arasindaki sicakliklarda depolama yapilmalidir.

*  Her urinin kendine 6zgu sicaklik ve nem degeri oldugu icin, ayni depo icerisine farkli Grinler konulmamalidir.

Depolarda;

+  Sicaklik degismelerinden etkilenmeyi 6nleyecek sekilde yalitim olmalidir.

*  Zemin puruzslz, duvarlar dizgun, kolay temizlenebilir nitelikte olmaldir.

+  Depo Ustu tavan ve catilar; akmayi, sizmayr 6nlemelidir.

+  Tavanile st istifleme dizeyi arasinda 80-90 cm bosluk birakilarak, hava akimini diizguin olmasi saglanmalidir.
+  Saklanan Urinun ambalaj 6zellikleri, Gran tipini gére dogru secilmelidir.




AUTOMATION SYSTEM
OTOMASYON SiSTEMi

The operation of cold stores is controlled by modern microprocessor control units. Through a computer, the user can monitor
all states of the storage system. The biggest advantage of the system is the possibility of remote control and alarm in case of
failure.

Thanks to the automation system;

+ You can monitor all parameters such as relative humidity, CO2, ethylene in the storage.

« Control of all the equipment in the system, such as fans, humidifiers, heating, cooling, drying and heat exchangers, is
executed from a single point.

*  You can easily follow your system’s data via the internet, computer and remote control panel communication.

Soguk hava depolarinin ¢alismasi modern mikroislemci kontrol Uniteleri ile kontrol edilir. Bir bilgisayar Gzerinden, kullanici
depolama sisteminin tim durumlarini izleyebilir. Sistemin en blyUk avantaji, uzaktan kumanda imkani ve ariza durumunda
sistemin alarm vermesidir.

Otomasyon sistemi sayesinde;

+ Deponuzdaki bagil nem, CO, etilen gibi bltlin parametreleri takip edebilirsiniz.

« Sistem icerisindeki fanlar, nemlendiriciler, 1sitma, sogutma, kurutma ve i1si degistiriciler gibi tim ekipmanlarin kontrolu tek
bir noktadan saglanir.

« Sistemin verileri internet, bilgisayar ve uzaktan kumanda paneli iletisimi ile kolayca takip edilebilir.
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