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ABOUT US
HAKKIMIZDA

Frigo Mekanik which is operating in the industrial refrigeration sector for more than 30 years, builds banana ripening cham-
bers in different capacities and sizes to fit every need, from the design stage to commissioning. With the projects we do, we
establish systems that are energy efficient and provide optimum ripening and storage conditions for the products.

There are several methods for ripening bananas. Ethylene gas is one of the leading methods of ripening. Since ethylene is a
natural hormone, it does not pose any health hazard. In gas-tight rooms, bananas, mangoes, papayas, etc. are ripened under
conditions of controlled temperature, humidity, and ethylene concentration. Ethylene is a catalyst that turns the skins of fruits
from green to yellow, preserving the sweetness and aroma of the fruit.

Endustriyel sogutma sektérinde 30 yili askin zamandir hizmet veren Frigo Mekanik, tasarim asamasindan devreye almaya
kadar, her ihtiyaca uygun farkli kapasite ve boyutlarda muz sarartma depolari insa eder. Yaptigimiz projelerle eneriji tasarruflu,
ardn icin optimum sarartma ve depolama kosullari saglayacak sistemler kurariz.

Muzlari olgunlastirmak icin ¢esitli yéntemler vardir. Etilen gazi muz sarartma yéntemlerinin basinda gelir. Etilenin dogal bir
hormon olmasi saglik acisindan herhangi bir tehlike olusturmaz. Gaz sizdirmaz odalarda, kontrollu sicaklik, nem ve etilen kon-
santrasyonu kosullari altinda muz, mango, papaya vb. olgunlastirma islemine tabi tutulur. Etilen, meyvelerin kabuklarini
yesilden sariya geviren, meyvenin tatlhgini ve aromasini koruyan bir katalizérdur.




ADVANTAGES OF BANANA RIPENING
MUZ SARARTMANIN AVANTAJLARI

The biggest problem with banana ripening is that the stalk and body do not ripen at the same time. There
may be a difference of up to two weeks between when the top of the stalk is ready and when the body is
ready. For the large-scale grower, this can lead to marketing problems. Retailers, prefer to buy only fruits
with predictable ripening times and known shelf life. For this reason, it is important to be able to control
the way and time of ripening of bananas.

Muz olgunlasmasi ile ilgili en buylk sorun sapinin ve gévdesinin esit zamanda olgunlagsmamasidir. Sapin
Ust kisminin hazir oldugu zaman ile gévdesinin hazir oldugu zaman arasinda iki haftaya kadar fark olabilir.
Buyuk olcekli yetistirici icin bu, pazarlama sorunlarina yol acabilir. Perakendeciler ise yalnizca édngdéralebilir
olgunlasma sureleri ve bilinen raf dmri olan meyveleri satin almayi tercih ederler. Bu sebeple muz olgun-
lasma bicimi ve stresinin kontrol edilebilmesi 6nemlidir.

Advantages Avantajlari

*  Ensures long shelf life for the product. +  UrGndn rafta uzun émirli olmasini saglar.
+  Provides excellent fruit appearance. +  Mikemmel meyve gorinimi saglar.

*  Provides the consumer with optimum eating quality. +  Tiiketiciye optimum yeme kalitesi saglar.

+  Itensures that the fruit is available when .

Meyvenin ihtiya¢ oldugu zamanda ve yerde

and where it is required. bulunmasini saglar.




FOUR MAJOR FACTORS FOR BANANA RIPENING
MUZ SARARTMA ICIN DORT ANA FAKTOR

1. Ethylene gas

2. Temperature control

3. Relative humidity control
4. Adequate air circulation

Because each batch of bananas varies, it is necessary
to continuously monitor ripening.

1. Etilen gazi

2. Sicaklik kontrolt

3. Bagil nem kontrolu

4. Yeterli hava sirkulasyonu

Her parti muz degistiginden, olgunlasmayi surekli
olarak izlemek gerekir.

Room Length Oda Uzunlug
Cooling Coil (Evaporator)  Evaporatir
Ceiling Horizontal Tavan Yatay
Air Guide(s) Hava Yolu
Ceiling Vertical Tavan Dikey
Air Guide(s) Hava Yolu
Fan Housing/ Fan Muhafaze
Air Diverter Hava Yénlenc
—— Fan Motor Fan Motoru
Fan Fan
ri
Top Curtain Ust Perde
——— Racking Ral’
AH— Pallet Curtain Palet Perdesi
—— Wall Air Guide(s) Duvar Hava ¥
——— Pallet Curtain Palet Perdesi
Bulb Gasket Hazne Contas
Pallet Closure(s) Palet Kapatm:
= Fruit Pallets Meyve Paletle
.y
4 Racking Ral
Center Curb Merkez Bordi
Side Curb(s) Yan Bordir




1. Ethylene Gas

* Itis a colorless, slightly sweet-smelling, water-soluble gas.

* Itis normally produced during the ripening of the banana.
* When the ethylene is injected into the banana ripening
chamber, it initiates ripening.

* Only 1 ppm is required to initiate ripening, but often up to
1000 ppm is used. Bananas are exposed to the gas for about

1. Etilen Gazi

* Renksiz, hafif tatl kokulu, suda ¢ézunur bir gazdir.

* Normalde muzun olgunlasmasi sirasinda uretilir.

* Muz sarartma odasina enjekte edildiginde olgunlasmayi
baslatir.

+ Olgunlasmayi baslatmak icin yalnizca 1 ppm gerekir, ancak
siklikla 1000 ppm'ye kadar kullanilir. Muzlar yaklasik 24 saat

24 hours.

Note: An ethylene gas concentration greater than 2.7%

(27,000: ppm) can be explosive.

Catalytic Generators

A method by which a liquid concentrate is decomposed in an
electrically powered catalytic generator, to produce ethylene gas.
The amount of liquid put in the generator depends on the

size of the ripening room.

gaza maruz kalir.

Not: %2,7'den (27.000: ppm) daha yuksek bir etilen gazi kon-
santrasyonu patlayici olabilir.

Katalitik Jeneratorler

Etilen gazi Uretmek icin sivi bir konsantrenin elektrikle
calisan bir katalitik jeneratorde ayristirildigi bir yontemdir.
Jeneratére konulan sivi
buyUklugune baghdir.

miktari, olgunlasma odasinin

2. Temperature control (Pulp Temperature)

+ Without adequate temperature control, bananas can have
a very short shelf life (May ripen in as short as 4 days if the
temperature is higher than >23°C)

* Fruits ripened at high temperatures have a poor appear-
ance (dull grey-green) and poor flavor.

« Low temperature (less than 13°C) delays banana ripening.
* Optimum ripening temperatures are 14°C- 18°C

* The temperature applied depends on when you want the
banana to be ready. A high temperature (18°C) allows the
banana to ripen quickly.

2. Sicaklik kontrolii (Meyve Eti Sicakligi)

+ Yeterli sicaklik kontroli olmadan, muzlarin raf dmra ¢ok kisa
olabilir. (Sicaklik >23°C'den ylksekse 4 gin kadar kisa strede ol-
gunlasabilir)

* YUksek sicakliklarda olgunlasan meyveler zayif bir gérinime
(donuk gri-yesil) ve tatsiz bir yapiya sahiptir.

+ DUsuk sicaklik (13°C'den az) muzun olgunlasmasini geciktirir.

+ Optimum olgunlasma sicakliklari 14°C- 18°C'dir.

+ Uygulanan sicaklik, muzun ne zaman hazir olmasini istediginize
baglidir. Yuksek bir sicaklik (18°C) muzun hizl bir sekilde olgun-
lasmasini saglar.




3. Relative Humidity (RH) control

Lack of adequate relative humidity control can affect the
skin color, freshness of the bananas and cause the bananas
to split, weaken the necks, breakage, weight loss in the product,
and enhanced existing blemishing.

Ripening RH Levels

Begin ripening: 90% RH (use automatic humidifiers with hu-
midistat control)

Color break: Reduce RH to 75%

Precise Humidity Control
Hassas Nem Kontrolii

4. Air circulation

* It ensures homogeneous ripening of bananas and prevents the
formation of CO2.

* The air circulation fans run continuously as the bananas ripen.
+ Banana boxes should be stacked to provide air circulation.
Rule of thumb: The rate of air leaving the centrifugal blower in
cubic meters per minute should be equal to the cubic meter ca-
pacity of the ripening chamber.

Banana Ripening Cycle -
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3. Bagil Nem (RH) Kontrolii

Yeterli bagil nem kontrolU olmamasi, muzlarin kabuk rengini,
tazeligini etkileyebilir ve muzlarin ¢atlamasina, boyun kisim-
larinin zayif kalmasina, kirilmaya, trinde kilo kaybina ve
mevcut kusurlarin artmasina neden olabilir.

Olgunlasma RH(Bagil Nem) Seviyeleri

Olgunlasmaya baslama: %90 RH (kontrolli otomatik nem-
lendiriciler kullanin)

Renk kirilmasi: RH'yi %75’e disurin

Longer Shelf Life
Uzun Raf Omrii

4. Hava sirkulasyonu

* Muzlarin homojen bir sekilde olgunlasmasini saglar ve CO2
olusumunu engeller.

* Hava sirktlasyonu fanlari muzlar olgunlasirken surekli caligir.
* Muz kutulart hava sirktlasyonu saglayacak sekilde istiflenmelidir.
Temel kural: Santrif(j Gfleyiciden dakikada metrektp cinsin-
den ¢ikan hava orani, olgunlasma odasinin metrekup kapasi-
tesine esit olmalidir.

Muz Sarartma Déngusu

EVAPORATOR
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OVERVIEW FOR BANANA RIPENING
MUZ SARARTMAYA GENEL BAKIS

* Green bananas in cartons are loaded into the ripening room.

* The room is closed and refrigerated for 12 to 16 hours until the pulp temperature reaches 15 to 17°C. The relative humidity is 90%
* Ethylene is injected into the room at a concentration of around 0.1%. The room is then kept closed for 24 hours. The ethyl-
ene acts as a catalyst initiating the hormonal process of ripening. The relative humidity is 90%

* At the end of this time the room is ventilated to clear the ethylene.

* The room is then closed again and the atmosphere is controlled at a temperature of 15 to 17°C for three to four days. The
fruit pulp may reach a temperature of 32°C during this process and gases, including carbon dioxide, are evolved in substan-
tial quantities. The relative humidity is about 75%.

* The room is finally ventilated and the ripe fruit is removed. A common way of ventilating involves opening the doors for at
least 5, usually 15 minutes before entry is made. Extractor fans may also be used.

* The amount of ethylene gas required for a ripening room is normally calculated on the free air space after the bananas have
been loaded (i.e., if bananas take up to 35% of the room size, calculate the amount of ethylene required for the remaining
65% free air space).

+ Karton kutularda yesil muzlar olgunlasma odasina yuklenir.

+ Oda kapatilir ve muz et sicakligl 15 ila 17°C'ye ulasana kadar 12 ila 16 saat sogutulur. Bagil nem %90.

* Etilen yaklasik %0,1'lik bir konsantrasyonda odaya enjekte edilir. Oda daha sonra 24 saat kapali tutulur. Etilen, hormonal
olgunlasma sUrecini baslatan bir katalizor gorevi gérur. Bagil nem %90'dir.

* Bu sure sonunda etilenin temizlenmesi i¢in oda havalandirilir. Oda daha sonra tekrar kapatilir ve U ila dort giin boyunca 15
ila 17°C sicaklikta oda atmosferi kontrol edilir. Meyve 6z0, bu islem sirasinda 32°C'lik bir sicakliga ulasabilir ve karbon dioksit
dahil gazlar 6nemli miktarlarda agiga ¢ikar. Bagil nem yaklasik %75'tir.

+ Sonunda oda havalandirilir ve olgunlasmis muz cikarilir. Yaygin bir havalandirma yolu olusturulur ve odaya giris yapilmadan
once kapilari en az 5, genellikle 15 dakika agmak gerekir. Gerekirse, aspirator fanlari da kullanilabilir.

* Bir olgunlasma odasi icin gereken etilen gazi miktari normalde muzlar yuklendikten sonra serbest hava bosluguna gore
hesaplanir (yani, muzlar oda boyutunun %35'ini kaplyorsa, kalan %65'lik kisim igin gerekli etilen miktari hesaplanir).




A RIPENING SCHEDULE FOR BANANAS
MUZ SARARTMA TABLOSU

* Air temperatures in the ripening chamber will usually be lower than banana pulp temperatures

+ Do not start ripening with ethylene until the banana pulp temperatures are stable at the desired temperature.

* Seal the ripening chamber and gas with 1000 ppm ethylene for 12 to 24 hours

* After initial gassing thoroughly ventilate the ripening chamber with fresh air for 20 to 30 minutes every 12 hours.

* Inspect the bananas regularly and adjust the air temperatures to control banana pulp temperature in the desired range.
+ Always use a proper pulp thermometer.

+ Olgunlasma odasindaki hava sicakliklari genellikle muz eti sicakliklarindan daha dustik olacaktir.

* Muz eti sicakliklari istenen sicaklikta sabit olana kadar etilen ile olgunlastirmaya baslamayin.

+ 12 ila 24 saat boyunca 1000 ppm etilen gazi ile olgunlasma odasini kapatin.

« ilk gaz enjeksiyonundan sonra, olgunlasma odasini her 12 saatte bir 20 ila 30 dakika boyunca temiz hava ile iyice havalandirin.
* Muzlari duzenli olarak inceleyin ve muz eti sicakhigini istenen aralikta kontrol altinda tutmak icin hava sicakliklarini ayarlayin.
+ Daima uygun bir pulpa termometresi kullanin.

Pulp Temperature - Meyve Eti Sicakhgi (°C)

1.Day 2.Day 3.Day 4.Day 5.Day 6.Day 7.Day 8.Day
1.Gun 2.Gun 3.Gun 4.Gun 5Gun 6.Gun 7.Gun 8.Gun

4 Days
4 Gun

5 Days
5 Gun
6 Days
6 Gun
7 Days
7 Gun

8 Days
8 Gun
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BANANA RIPENING ROOMS
MUZ SARARTMA ODALARI

* The room must be air-tight to prevent the ethylene from leaking out.

* The room must have adequate refrigeration. Bananas produce large quantities of heat when they are ripening. The refrig-
eration equipment must have the capacity to accurately control the banana pulp temperature.

* The room must have adequate air circulation. Homogeneous banana pulp temperatures depend on circulating air. The room
should be constructed so that the airflow path from the cooler, through the load, and back to the cooler is unobstructed.

* The boxes of bananas should be “air stacked”. That is, the boxes should be offset to allow the air to circulate among all the boxes.
« Maintain proper humidity levels. For best ripening results, humidity should be 85 to 95 percent. If the humidity is too low,
wetting the floor of the room with water is often helpful.

* When bananas are ripening, they give off carbon dioxide; a concentration above 1 percent will retard ripening. Therefore,
vent the rooms by opening the doors for 20 minutes every 12 hours, after the first 24 hours of ripening.

* Etilenin disari sizmasini 6nlemek icin oda gaz sizdirmaz olmalidir.

+ Oda yeterli sogutmaya sahip olmaldir. Muz olgunlasirken buytk miktarlarda isi Gretir. Sogutma ekipmani, meyve eti sicak-
hgini dogru bir sekilde kontrol etme kapasitesine sahip olmalidir.

+ Odada yeterli hava sirkilasyonu olmalidir. Homojen meyve eti sicakliklari dolasan havaya bagldir. Oda, sogutucudan yuke
dogru ve tekrar sogutucuya giden hava akis yolu engellenmeyecek sekilde insa edilmelidir.

* Muz kutulari istiflemesi hava akisina izin vermelidir. Yani, havanin tim kutular arasinda dolasmasina izin vermek igin kutular
dengelenmelidir.

+ Uygun nem seviyelerini koruyun. En iyi olgunlasma sonuglari i¢cin nem ylzde 85 ila 95 arasinda olmaldir. Nem ¢ok dusikse,
odanin zeminini suyla islatmak genellikle yardimci olur.

* Muz olgunlasirken karbondioksit verir; yizde 1'in Uzerindeki karbondioksit konsantrasyonu olgunlasmayi geciktirecektir. Bu
nedenle ilk 24 saat olgunlasmadan sonra her 12 saatte bir 20 dakika kapilari acarak odalari havalandirin.




COMPONENTS OF BANANA RIPENING CHAMBER

* Gas-tight doors.

* Refrigeration rack system.

* Air-cooled or water-cooled condensers.

* Galvanized painted, high-efficiency evaporators.

* Electrical control panel.

« Safety protection system for operating equipment
such as high/low-pressure switch, differential pres-
sure switch, overload protection etc.

* Ethylene generators /Gas-discharge systems suita-
ble for ripening processes.

* to monitor gas levels in the system.

MUZ SARARTMA ODASI BILESENLERI

* Gaz sizdirmaz kapllar.

* Merkezi sogutma sistemi

* Hava sogutmali veya su sogutmall kondenserler,

* Galvaniz boyali, yUksek verimli evaporatérler

* Elektrik kontrol paneli

* Yuksek/dusuk basing anahtari, fark basing anahtari,
ve asirl yuk korumasi gibi c¢alisan ekipmanlar icin
glvenlik koruma sistemi

« Uygun sarartma sureci icin etilen jeneratorleri /gaz
desarj sistemleri

+ Sistemdeki gaz seviyelerini izlemek i¢in CO2 ve etilen
analizorleri

L+ " "';'n"n: .=.-
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BANANA RIPENING CHAMBER CONTROL SYSTEM
MUZ SARARTMA ODASI KONTROL SISTEMI

The microprocessor control system used in banana ripening rooms can control heating and cooling in three
different zones.

Humidity, pressure, ethylene content and ventilation can be controlled by sensors added to the system optionally.
The control system can be remotely controlled via the modem.

The control system is able to record information and create graphics through the computer it is connected to.
In addition, temperature programs can be entered up to 9 days with 20 different programs.

Muz sarartma odalarinda kullanilan mikro islemcili kontrol sistemi, i1sitma ve sogutmayi Ug farkl bélgede kontrol
edebilmektedir.

Sisteme opsiyonel olarak, ilave edilen sensoérler yardimiyla; nem, basing, etilen miktari ve havalandirma kontrolu
yapilabilmektedir.

Kontrol sistemi bilgisayar tzerinden Turkce dil secenegiyle cok kolay bir kontrol saglamaktadir. Ayrica, modem
aracihgiyla uzaktan kontrol de mamkutnddar.

Kontrol sistemi, bagli oldugu bilgisayar sayesinde bilgileri kaydedilebilmekte ve grafikler olusturabilmektedir.
20 farkl program ile 9 gtine kadar sicaklik programi girilebilmektedir.
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