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TURA SOGUTMA SANAYi ve TICARET A.S.

Faliyet konusu sogutma, klima ve havalandirma olan firmamiz
1985 yilinda kurulmustur.

Ceyrek asirdir TURA SOGUTMA; OEM'LER, KOBILER, SERVISLER
ve olusturmus oldugu gliclii bayi kanallariyla diinyanin hem en
kaliteli ve bilinen ayni zamanda da tilkemiz sartlarina en uygun
ekonomik Urtinlerini nihai kullanicilar ile bulusturmaktadir.

ithalat, ihracat ve yurtici bayi satislarinilyapan TURA SOGUTMA,
2004 senesinde Bulgaristanin Plovdiv sehrinde TURA OOD
subesini hizmete acmustir. ihracat yapmakta oldugumuz
Ulkeler arasinda Bulgaristan, Makedonya, Kosova, Ukrayna,
Azerbeycan, Giircistan ve iran bulunmaktadir.

Merkezi istabul / Dolapdere'de olan firmamizin Catalca iSBAS
SERBEST BOLGE'DE 6,000 m?si kapali olmak lizere deposu
mevcuttur.

istanbul Kagithane'de bulunan 150 ton depolama kapasiteli
Sogutucu Gaz Dolum tesisimiz Temmuz 2008 tarihinden
itibaren siz miusterilerimize daha iyi hizmet sunabilmek
amaciyla kapasite artinmi ve yeni Uriin cesitleri ilavesi ile
faaliyete gegmistir.Tesisimizde Avrupa standartlarinda
otomatik dolum yapilmaktadir.

Proseslerimizde izlenebilirlik vardir. Ayrica dolumunu
yaptigimiz tim urlinlerde gaz kacak kontroll yapilmaktadir.

Our Company which is actively involved in refrigeration,
ventilation and air conditioning activities has been established
in 1985.

For over a quarter of a century TURA SOGUTMA has been
preoccupied with efforts to combine the economic products of
best quality, well famed brands and most suited for domestic
requirements with the ultimate consumers through OEM
companies, SME (Small-Medium Size Enterprises), SERVICE
companies and the effective network channels of agent
companies.

TURA SOGUTMA imports, exports and make domestic sales
to the agent companies and has established the TURA OOD
Branch in Plovdiv city of Bulgaria in the year 2004. We are
currently exporting to Bulgaria, Macedonia, Kosovo, Ukraine,
Azerbaijan, Georgia and Iran.

Our Company Headquarters is located in Dolapdere /istanbul
and we also own and operate a storage facility located in
istanbul / Catalca iISBAS SERBEST BOLGE (Free Economic Zone),
6,000 m? of which is closed area.

Our Freon Gas Filling Facility with 150 tons of storage capacity
located in Kagithane, Istanbul has been modernized in 2008
by addition of new products and expansion of the productive
capacity for providing better services to our esteemed
customers. Our facility is capable of automatic filling which
conforms to European Standards.

All of our processes are traceable and furthermore all filled
products are controlled for gas leaks.

AMBALAJLAMA / PACKING

Ton Tanklar
Ton Tanks

1.000 Kg.
Silindirler
60 Lt- Cylinders

Geri Donistimsiz Tupler
13.6Kg. Disposable cylinders

KAPASITE* /| CAPACITY*

360TON/AY TonTank
360 TONS/MONTH  Ton Tank

160TON /AY  Silindir
160 TONS/MONTH  Cylinder

5000 ADET / AY Geri Donusumsuiiz Tup
5000 UNIT/MONTH  Disposable cylinder

* Kapasite tek vardiyadir. / * Capacity in one shift operation



SOGUTUCU GAZIN TARIHGESI

1906'da, Amerika'll Stuart W. Cramer, dokuma fabrikasindaki havaya
nem eklemek icin yeni yollar kesfediyordu. Cramer “air conditioning”
terimini ayni yil yaptigi patent talebinde “water conditioning”in (tekstil
islerini kolaylastiran bir proses) bir analogu olarak ilk kez kullandi. Nem ile
havalandirmayi birlestirerek ortami degistirdi ve tekstil fabrikalarinda cok
6nemli olan nemi kontrol ederek fabrikanin icindeki havayi iklimlendirdi.
Willis Carrier terimi kabullendi ve bunu kendi sirketinin isminde kullandi.
Havadaki suyun, sogutma etkisi yaratmak icin, buharlastiriimasina
buharlastirmali sogutma denir. ik klimalar ve buzdolaplarinda amonyak,
metil klorid, ve propan gibi gazlar kullaniliyordu. Thomas Midgley, Jr.
1928'de ilk kloroflorokarbon gazi olan Freon'u buldu. Bu sogutkan,
insanlar icin daha gtivenliydi. “Freon” tiim kloroflorokarbonlar (CFC),
hidrojenli kloroflorokarbonlar (HCFC) veya hidroflorokarbonlar icin
kullanilan genel bir isimdir. Her birinin ismi molekiiler kompozisyonlarini
anlatan bir sayiya sahiptir.

SOGUTUCU GAZIN OZELLIKLERI

Sogutucu gazlar su 6zelliklere sahip olmalidir:

«  Buharlasmasi ve sivilasmasi uygulanabilir basinclar altinda
olmalidir.

+  Buharlasma sicakhigi miimkiin oldugunca dusiik olmalidir.

«  Kimyasal olarak ayrismamali, yanmamali, zehirli olmamali ve
metal ylizeylerle reaksiyona girmemelidir.

- Diusuk glig ile calisabilmelidir.

«  Maliyeti diistik olmali ve kolay temin edilebilmelidir.

. Cevreyi kirletmemesi gereklidir.

En ¢ok kullanilan sogutucu gazlari sunlardir:

. Freon 22

. Freon 134a
. Freon 404A
. Freon 407C
. Freon 410A

Stuart W. Cramer

SHORT HISTORY OF FREON GAS

In the year 1906 Mr. Stuart W. Cramer of United States was involved in
inventing new methods for adding humidity to the ambient atmosphere
of the textile plant. Cramer used the term “air conditioning” for the first
time in its patent application made in the same year as an analogy to
“water conditioning” (a process simplifying textile operations). He
combined humidity with ventilation to change the medium and thus
acclimatized the air inside the textile plant by controlling the humidity
which is vitally important for the textile plants. Willis Carrier has adopted
the name and used it in the trade mark of his company. Evaporation
of the water in the air to produce cooling effects is called cooling by
evaporation. The initially developed air conditioners and refrigerators
made use of gases such as ammonia, methyl chloride and propane. It
was Mr. Thomas Midgley, Jr. who first created the chlorofluorocarbon
gas called Freon in 1928.This refrigerant was safer for the human beings.
“Freon” is a common name used for all chlorofluorocarbons (CFC),
hydrogen chlorofluorocarbons (HCFC) or hydrofluorocarbons. The
name of each gas is structured and given a number to refer and recall its
molecular composition.

FREON GAS PROPERTIES

The freon gas must have the following properties:

. Evaporation and liquidation must be possible under applicable
pressure levels.

. Evaporation temperature must be as low as possible.

«  They must be not be decomposed chemically and combustible
and they also must not be poisonous and react with metal
surfaces.

+  They must work with low power requirements.

+  They must have low costs and be easily available.

+  They must not pollute the environment.

Following are the most commonly used freon gases:

. Freon 22

. Freon 134a
. Freon 404A
. Freon 407C
. Freon 410A



Freon 134 a

Freon 134a, ozon tahribat derecesi sifir olan ve Freon 12 ile ¢cok benzer
ozelliklere sahip bir HFC sogutucu gazdir. Ev tipi buzdolaplarinda, otomotiv
klimalarinda, dik sise sogutucularinda, su sebillerinde , stipermarketlerde
gida reyonlarinda, endistriyel sogutma dahil geleneksel Freon 12
uygulamalarinda saf sogutucu gaz olarak kullanilir. Ayrica, Freon 502 ve
Freon 22 uygulamalarinda , sogutucu karisimlarda bilesen olarak kullanilr.

Ek olarak Freon 1343, sentrifligal sogutucular, yari-hermetik, pistonlu,
ve pervaneli sogutma uygulamalari, endistriyel sogutma tesisleri ve
bazi hermetik kompresér uygulamalar dahil bircok mevcut Freon 12
ve 502 donanimlarinin gticlendirilmesinde kullaniimaktadir.

Yiksek ve orta buharlasma sicakliklarinda ve/veya disiik basing
farklarinda kompresér verimi ve sistemin COP(cofficient of
performance) dederi Freon 12 ile yaklasik ayni olmaktadir . Dusiik
sicaklik icin ¢ift kademeli sikistirma gerekmektedir .

Freon 12'den Freon 134a'ya gegiste , klimalarda , otomotiv klimalarinda ,
pozitif-basing sentrifligal sogutucularda, ticari sogutmada, enddistriyel
sogutma ve frigorefik sogutma gibi uygulamalarda fabrikalar yeni
gelismis Freon 134a komponentleri Uirettiler.

Genellikle, Ureticiler tarafindan Uretilen yeni ekipmanlarinicersinde sisteme
uyumlu yag maddeleri kullanildi.Yaglama maddesi ve yag kansabilirligi
yagin kompresére doniisiini saglamak icin cogu ekipman tasariminda
onemlidir.

Freon 134a mineral yadlarla kansabilir degildir. Freon 134a sistemleri
icin yaglama maddesi olarak ¢esitli ekipman treticileri poliolester (POE)
ve polialkilin glikol (PAG- sadece otomotiv klimalari icin) dnermektedir.
POE ve PAG nemi hizla emer. Dikkatli bir sekilde kullanilmali ve uzun
stire havaya maruz kalmalari dnlenmelidir .

Ureticiler Freon 12 sistemlerine esdeger verimlilik elde etmek (izere
yeni ekipmanlari 134a kullanarak tasarladilar , fakat unutulmamasi
gereken unsurlar vardir: 5°F (-15°C)'nin altindaki evaporator
sicakliklarinda, Freon 12 ile baglantili olarak Freon 134a'nin basing
orani yukselir ve kapasite diisebilir. Dlsuk sicaklik uygulamalarinda her
zaman ekipman Ureticisinin 6zel onerilerini takip etmekte fayda vardir.
Ekipman Ureticileri Freon 134a sistemlerini Freon 12 sistemlerinin
performansina esitlemeyi saglamak Uzere sivi alt sogutma gibi
yenilikler kullanmaktadir.

OZELLIKLER =) Freon134a
Sogutucu Gaz Tipi HFC- 134a
Molekiler Agirlik (g/mol) 102.0
1.013 bar'daki 26.1
Kaynama Derecesi (°C) e
1.013 bar'daki 0
Akma Derecesi (K)

259C Derecedeki 6.65
Kaynama Basinci (bar) '
Limit Derecesi (°C) 101
Limit Basinci (Bar) 40.7
1.013 bar'daki . 215.9
Buharlagsma Sinir Isisi (kj/kg)

250C'deki Sivi Yogunluk (kg/dm3) 1.206
1.013 bar'daki Doymus 508
Buhar Yogunlugu (kg/m3) :
ODP 0



Freon 134ais an HFC, a zero ozone depletion potential refrigerant with
properties very similar to Freon12. It's used as a pure refrigerant in
traditional Freon 12 applications, including appliances (air conditioners,
refrigerators), automotive air conditioning, construction, food
processing and storage, industrial refrigeration), and supermarkets. It's
also used as a component in refrigerant blends targeted for Freon 502
and Freon 22 applications.

In addition, Freon 134a is being used in the retrofit of many existing
Freon12 and 502 installations, including centrifugal chillers, semi-
hermetic, reciprocating, and screw refrigeration applications, industrial
refrigeration plants, and some hermetic compressor applications.

Many types of equipment have successfully made the transition
from Freon12 to Freon134a. You'll find new standard equipment
for applications such as automotive air conditioning, specialized
air conditioning or climate control applications, positive-pressure
centrifugal chillers, medium temperature commercial refrigeration,
refrigeration appliances, industrial refrigeration plants, and transport
refrigeration.

Generally, new equipment will be shipped by the manufacturer with
a compatible lubricant already charged. Of course, you should always
follow the manufacturer’s recommendations. But here are some things
to consider:

Freon 134a

Miscibility between refrigerant and oil is critical for most equipment
designs to ensure oil return to the compressor.

Freon 134a is not miscible with mineral oils. Various equipment
manufacturers recommend polyolester (POE) and polyalkylene glycol
(PAG - only for automotive air conditioning) as lubricants for Freon134a
systems.

POE and PAG absorb moisture quickly. Handle them carefully and
avoid prolonged exposure to air.

Manufacturers have engineered new equipment using Freon134a to
have the equivalent energy efficiency of Freon12 systems. However,
there are some points to keep in mind:

At evaporator temperatures below 5°F (-15°C), the pressure ratio of
Freon134arisesinrelation to Freon12 and capacity may drop off. Always
checkwith the equipment manufacturer for specific recommendations
on low-temperature applications.

Equipment manufacturers are using innovations like liquid subcooling
to enable Freon134a systems to equal the performance of Freon12
systems.

PROPERTIES =) Freon 134a
Refrigerant Type HFC-134a
Molecular Weight (g/mol) 102.0
Bubble Temperature 2.1
at 1.013 bar (°C) e
Temperature 0

at 1.013 bar (K)

Bubble Pressure

at 25°C (bar) s
Critical Temperature (°C) 101
Critical Pressure (Bar) 40.7
Latent heat of vaporisation 215.9
at 1.013 bar (kj/kg) :
Liquid density at 25°C (kg/dm?3) 1.206
Density of saturated vapour 528
at 1.013 bar (kg/m3) :
ODP 0



Freon 404A, ozon tahribat potansiyeli sifirolan; Freon 125, Freon 143a
ve Freon 134a gibi HFC sogutucu gazlarnnin kansimidir. Freon 502
ozelliklerine cok benzer 6zelliklere sahip olup ¢ok cesitli orta ve diistik
basing sogutma uygulamalari icin tercih edilir .

Gida sektoriinde derin dondurucular , dondurma dolaplari , ticari tip
market buzdolaplari, soguk hava odalari, buz makineleri ve endustriyel
sogutma gibi donanimlarda sogutma kompresori ve sistem Ureticileri
Freon 404A'y1 onaylamaktadir .

Freon 404A ayni zamanda mevcut Freon 22 sistemleri donaniminin
glgclendirilmesi icin de kullanilabilir. Ancak, dogrudan “yedek” servis
sivisi olarak diistinilmemelidir.

Gegmiste kullanilan sogutucu gazlar ya tek bilesenli Uriinler veya tek
bilesenli gibi davranan azeotropik karisimlardi. Cogunlukla, kiiglik
kaymaya sahip olan Freon 404A, azeotrop Freon 502 gibi performans
ortaya koymaktadir .

Freon 404Anin sicaklik kayma dederi 1.5° Fden azdir (1°Cden az).
Bu kayma basing dustlerine bagh normal sicaklik degisimleriyle
karsilastinldiginda tiim uygulamalar icin genellikle farkedilir degildir.
Freon 404A'nin disuk kayma Ozellikleri nedeniyle sik olarak tasmali
evaporator teknolojisi icin uygundur.

Freon 404A ayrimsal damitmaya bagli olarak énemli kompozisyon
degdisikligi gostermez. Ancak, buhar fazi kompozisyonunda, silindir
icinde oldugu gibi, sivi ile dengede bulunan hafif bir degisim olur.

Performans — Yeni uygulamalarda, Freon 404A kullanimi icin
kompresarlerin ve diger sistem bilesenlerinin 6l¢limi ve segimi Freon
502 icin kullanilan yontemle aynidir. Kompresor kapasitesi, tesisat
boyutlari, vs., kapasite ihtiyaclarina dogru sekilde uymasi icin secilir.

Yaglama - Yag ve sogutucu gaz arasindaki karisabilirligi saglamak
Uzere Freon 404A ile poliolester (POE) yaglama maddesi
kullanilmalidir. Karisabilirlik, 6zellikle uzun boru tesisatina sahip
blytk sistemlerde kompresdre yag donisi icin onemlidir.
Kompresor dreticileri ekipmani dogru yag maddesi ile 6nceden
yuklenmis sekilde tedarik eder veya sisteme kurulacak yag maddesi
markasi ve tipi hakkinda 6zel 6neriler saglar.

Materyal Uygunlugu - Yeni kompresorler Freon 404A ile uyumlu
materyallerle insa edilmistir. Sisteme Onceden kurulmus parcalarda
kullanilan materyallerle ilgili Gireticilerin 6nerilerini takip etmek gerekir.

Freon 404A

HFC- 125
Sogutucu Gaz Tipi HFC-134a

HFC-143a
Molekiler Agirlik (g/mol) 97.6
1.013 bar'daki
Kaynama Derecesi (°C) 6.4
1.013 bar'daki 09
Akma Derecesi (K) )
25°C Derecedeki 191
Kaynama Basinci (bar) :
Limit Derecesi (°C) 72
Limit Basinci (Bar) 37.2
1.013 bar'daki
Buharlagma Sinir Isisi (kj/kg) 220
25°C'deki Sivi Yogunluk (kg/dms3) 1.04
1.013 bar'daki Doymus

5.41

Buhar Yogunlugu (kg/m?3)
ODP 0



Freon 404A is a zero ozone depletion blend of HFC refrigerants Freon
125, Freon143a, and Freon134a. It closely matches the properties
of Freon 502, making it useful for a variety of medium- and low-
temperature refrigeration applications.

Leading refrigeration compressor and system manufacturers have
approved Freon 404A for use in new equipment, including food display
and storage cases, cold storage rooms, ice machines, and industrial
refrigeration.

Freon 404A can also be used to retrofit many existing Freon 502
systems. However, it is not intended as a direct “drop-in” service fluid.

Refrigerants used in the past were either single-component products
or azeotropic blends that behaved as a single component. For the
most part, having a small glide like Freon 404A will perform the same
as an azeotrope like Freon 502. But keep in mind that:

The temperature glide of Freon 404A is less than 1.5° F (less than
1°C). This glide is usually not noticeable for all applications compared
to normal temperature changes due to pressure drops. Because of
Freon 404A's low glide characteristics it is often suitable for flooded
evaporator technology.

Freon 404A will not significantly change in composition due to
fractionation. However, there will be a slight difference in composition

«- tUra

in the vapor phase, which is in equilibrium with liquid, such as in a
cylinder. Always charge Freon 404A as a liquid from the cylinder into
equipment or systems.

Using Freon 404A in New Equipment

Performance -- In new installations, sizing and selecting compressors
and other system components for use with Freon 404A is the same as
the process for Freon 502. Compressor capacity, line sizes, etc., will be
chosen properly to fit the needs of the job.

Lubrication - Freon 404A requires a polyolester (POE) lubricant to
ensure complete miscibility between oil and refrigerant. Miscibility is
important for oil return to the compressor, especially in larger systems
with long runs of piping. Manufacturers supply equipment with the
properlubricantalready charged, or provide specificrecommendations
on the type of brand of lubricant to be installed in the field.

Material Compatibility — New compressors are constructed
with materials that are compatible with Freon 404A. Follow the
manufacturer’s recommendations regarding materials used in parts
already installed in the field.

Freon 404A

HFC- 125
Refrigerant Type HFC-134a

HFC-143a
Molecular Weight (g/mol) 97.6
Bubble Temperature
at 1.013 bar (°C) S
Temperature 0.9
at 1.013 bar (K) '
Bubble Pressure
at 25°C (bar) (22
Critical Temperature (°C) 72
Critical Pressure (Bar) 37.2
Latent heat of vaporisation 200.1
at 1.013 bar (kj/kg) '
Liquid density at 25°C (kg/dm3) 1.04
Density of saturated vapour
at 1.013 bar (kg/m?) 541
oDP 0



Freon 410A bircok yeni ekipman uygulamalarinda HCFC-22'nin
yerine kullanilmak icin Uretilmis ozon tahribat potansiyeli sifir olan
bir sogutma gazidir. Freon 410A, HFCs Freon 32 ve Freon125'dan
olusan azeotropik olmayan bir karisimdir.

Freon 410A, daha 6nce HCFC-22 ile calistirilan yeni uygulamalar icin
uygun bir alternatiftir. Cogu sogutma ve klima Ureticileri 6zellikle
Freon 410A yi ekipmanlarinda tercih etmektedirler. Freon 410A’'nin
kullanilabilecegi uygulamalar arasinda klimalar, sogutucular ve
ticari sogutma uygulamalari bulunmaktadir.

Freon 410A'nin daha yuksek kapasite ve basincina bagl olarak,
mevcut Freon 22 sistemlerinde giiglendirici unsurolarak kullaniimasi
onerilmemektedir. Freon 410A'nin daha yiksek kapasite ve
basinglarina uyum saglamak Uzere mevcut ekipman Uzerinde
zorunlu degisiklikler yapilmasi gerekmektedir. Genlesme valfleri,
kompresorler, kondenserler ve diger yuksek basing bilesenleri bu
degisiklikler arasinda yer almalidir. Donanimin gug¢lendirilmesi
gereken durumlarda Freon 22'ye benzerliginden dolayi Freon
407C’nin kullanilmasi énerilmektedir.

Dogru olarak secilmis ekipman, tesisat boyutlari, vs., ile yapilan yeni
kurulumlar icin, Freon 410A nin, Freon 22'den %5-6 daha yuksek
EnerjiVerimliligi Siniflandirmasina (EER) sahip oldugu ispatlanmistir.
Freon 410A ayni zamanda Freon22'den daha yuksek kapasite ve
basinca sahip olup, daha kii¢lik, daha kompakt klima tasarimlari
icin imkan tanimaktadir.

Freon 410A icin, diger HFC sogutucu gazlarinda oldugu gibi, yag
ve sogutucu madde arasinda tam karisabilirligi saglamak Uzere
poliolester (POE) yaglama maddesi gerekmektedir. Freon 410A
ekipmani Ureticileri ekipmani 6nceden uygun yaglama maddesi
ytiklenmis olarak tedarik ederler .

Freon 410A

. - HFC- 32
Sogutucu Gaz Tipi HEC-125
Molekiler Agirlik (g/mol) 726
1.013 bar'daki . 52
Kaynama Derecesi (°C)
1.013 bar'daki 01
Akma Derecesi (K) ’
25°C Derecedeki o
Kaynama Basinci (bar) :
Limit Derecesi (°C) 72.2
Limit Basinci (Bar) 49.5
1.013 bar'daki
Buharlasma Sinir Isisi (kj/kg) 2=
25°C'deki Sivi Yogunluk (kg/dms3) 1.061
1.013 bar'daki Doymus
Buhar Yogunlugu (kg/m?) 4.12
ODP 0



Freon 410A is a zero ozone depletion potential (ODP) refrigerant
for use as a replacement for HCFC-22 in a variety of new equipment
applications. Freon 410A is a non-azeotropical blend consisting of
HFCs Freon 32 and Freon125.

Freon 410A is a suitable replacement for new applications which
used to operate with HCFC-22. Many refrigeration and air condi-
tioning manufacturers have equipment specifically for Freon 410A.
Applications where Freon 410A might be used include air-condi-
tioning, chillers and commercial refrigeration.

Due to the higher capacity and pressure of Freon 410A, it is not
recommended as a retrofit to existing Freon 22 systems. Manda-
tory changes would need to be made to existing equipment to ac-
commodate the higher capacity and pressures of Freon 410A. In-
cluded in these changes would be expansion valves, compressors,
condensers, and other high side components. In situations where a
retrofit would need to be performed, Freon 407C would be recom-
mended due to it's similarity to Freon 22.

For new installations, with properly charged equipment, line sizes,
etc. Freon 410A has shown to have a 5-6% higher Energy Efficiency
Rating (EER) than Freon 22. Freon 410A also has a higher capacity
and pressure than Freon 22, allowing for the design of smaller, more
compact air conditioning equipment.

Freon 410A, as with other HFC refrigerants, requires polyolester
(POE) lubricant to ensure complete miscibility between oil and
refrigerant. Manufacturers of Freon 410A equipment will supply
equipment with the proper lubricant already charged.

Freon 410A

HFC- 32
Refrigerant Type HFC-125
Molecular Weight (g/mol) 726
Bubble Temperature 52
at 1.013 bar (°C) ’
Temperature 01
at 1.013 bar (K) :
Bubble Pressure
at 25°C (bar) 16.40
Critical Temperature (°C) 72.2
Critical Pressure (Bar) 49,5
Latent heat of vaporisation 2715
at 1.013 bar (kj/kg) ’
Liquid density at 25°C (kg/dm3) 1.061
Density of saturated vapour
at 1.013 bar (kg/m?) 4.12
OoDP 0



Freon 407C, ozon tahribat derecesi sifir olan ; Freon 32, Freon
125 ve Freon 134a HFC sogutucu gazlarinin karisimidir. Freon 22
ozelliklerine ¢ok benzer o6zelliklere sahip olup genellikle klima
uygulamalarinda kullanilmaktadir.

Baslica kullanim alanlar rezidans , ev ve diger birimsel klima ve
tasmali olmayan evaporatdr sogutucularidir. Yapilacak mindr
degisikliklerle Freon 407C, Freon22 kullanimi igin tasarlanmig ayni
ekipmanlarda rahatlikla kullanilabilir.

Mevcut Freon 22 sistemlerinin donaniminin guclendirilmesinde
Freon 407C, dogrudan “yedek” degisimi olarak kullanilmamaldir.

Freon 407C'In zeotropik bir karisim olmasi nedeniyle kabarcik
noktasl, ¢ig noktasi, ayrimsal damitma ve kayma terimleri 5nem arz
etmektedir.

Kabarcik noktasi, veya doymus sivi sicakhgi, Freon 407C'nin (sabit
basincta) buharlasmaya basladigr sicakhktir. Baska bir deyisle,
sivi Freon 407C'de ilk buhar kabarciginin belirdigi sicakliktir. Tek
bilesenli sogutucu gazlarda kabarcik noktasi kaynama noktasina
esdegerdir.

Cig noktasi, veya doymus buhar sicakhigi (sabit basingta)
yogunlasmanin basladigi sicakliktir. Veya, ¢ig noktasini son sivi
damlasinin buharlastigi ve doymus gazin mevcut oldugu sicaklik

olarak diisinmek gerekir. Tek bilesenli sogutucu gazin yogunlasma
noktasina karsilik gelmektedir.

Kabarcik noktasi ve ¢ig noktasi bir evaporatorde ve bir kondens-
erde zeotropik karisimlarin davranimini tanimlamak icin kullanihr.
Buharlasirken veya yogunlasirken karisimin sicakhgi degistigi icin
kaynama noktasi terimi kullanilmaz.

Ayrimsal damitma Freon 407C gibi bir sogutucu karisimin sividan
buhara veya tam tersi nasil degistigini tanimlar. Freon 407C'nin
bilesenleri evaporatdrde (veya kondenserde) farkli oranlarda
buharlastigiicin, karisimin kompozisyonu mukerrer olarak kabarcik
noktasi (-46.12°F/-43.4°C) ve ¢ig noktasi (bir atm'de -33.16°F/-36
.2°C) arasinda degisir. Sicaklik ¢ig noktasini gectiginde, Freon 407C
astirtisitilmis buhar halindedir.

Kayma terimi ayrimsal damitmaya bagli olarak evaporator cikisi ve
girisi arasinda sicaklik farkini tanimlar. Kayma evaporatériin (veya
kondenserin) her iki ucunda veya basing yitimlerinde bulunan sivi
sogutucu gazin haline gore degisebilir. En yaygin basing sistemler-
inde Freon 407C 9 ila 12 derece F sicaklik kaymasina sahiptir.

Freon 407C
Sogutucu Gaz Tipi liGoe s
HFC-125
HFC-134a
Molekuler Agirlik (g/mol) 86.2
1.013 bar'daki -43.4
Kaynama Derecesi (°C)
1.013 bar'daki 7.2
Akma Derecesi (K)
25°C Derecedeki 11.65
Kaynama Basinci (bar)
Limit Derecesi (°C) 86.2
Limit Basinci (Bar) 46.2
1.013 bar'daki 2499
Buharlasma Sinir Isisi (kj/kg)
25°C'deki Sivi Yogunluk (kg/dms3) 1.139
1.013 bar'daki Doymus 456
Buhar Yogunlugu (kg/m?3) )
ODP 0



Freon 407C is a zero ozone depletion blend of HFC refrigerants Fre-
on 32, Freon 125, and Freon 134a. It closely matches the properties
of Freon 22 and is used in many air conditioning applications. They
include:

New residential and other unitary air conditioning, non-flooded
evaporator chillers. With few modifications, Freon 407C can be used
in the same equipment designed for use with Freon 22.

Retrofit of existing Freon 22 systems. However, Freon 407C should
not be used as a direct, “drop-in” replacement. Also, you should not
use Freon 407C in equipment that uses a flooded evaporator be-
cause of the zeotropic behavior within the system.

Since Freon 407C is a zeotropic blend, it helps to understand terms
like bubble point, dew point, fractionation, and glide.

Bubble point, or saturated liquid temperature, is the temperature
at which Freon 407C (at constant pressure) begins to evaporate.
Or in other words, the temperature where the first bubble of vapor
appears in liquid Freon 407C. Bubble point is equivalent to boiling
point for single component refrigerants.

Dew point, or saturated vapor temperature, is the temperature
where condensation begins (at constant pressure). Or, think of dew
point as the temperature at which the last droplet of liquid evapo-
rates and saturated gas exists. It corresponds to the condensation
point of a single conponent refrigerant.

Bubble point and dew point are used to describe the behavior of
zeotropic blends in an evaporator and condenser. Boiling point is
not used because the blend’s temperature changes as it evaporates
or condenses.

Fractionation describes how a refrigerant blend like Freon 407C
changes from a liquid to a vapor or vice versa. Since the compo-
nents of Freon 407C evaporate (or condense) at different rates in
the evaporator (or condenser), the blend’s composition constantly
changes between the bubble point (-46.12°F/-43.4°C) and dew
point (-33.16°F/-36.2°C at one atm). Once the temperature exceeds
the dew point, Freon 407C is in a superheated vapor state.

Glide describes the difference in temperature between the evapo-
rator outlet and inlet due to fractionation. Glide can vary, depend-
ing on the state of the liquid refrigerant at either end of the evapo-
rator (or condenser) or on pressure losses. At most common system
pressures, Freon 407C has a temperature glide of 9 to 12 degrees F.

Freon 407C
HFC- 32
Refrigerant Type HFC-125
HFC-134a
Molecular Weight (g/mol) 86.2
Bubble Temperature
at 1.013 bar (°C) e
Temperature 72
at 1.013 bar (K) :
Bubble Pressure
at 25°C (bar) i
Critical Temperature (°C) 86.2
Critical Pressure (Bar) 46.2
Latent heat of vaporisation
at 1.013 bar (kj/kg) 22
Liquid density at 25°C (kg/dm3) 1.139
Density of saturated vapour
at 1.013 bar (kg/m?) 4.56
OoDP 0





