isi.com

konuk

SERPANTINLER VE RADYATORLER
SERPENTINES AND RADIATORS

co-,nl.ln,
Ovcv‘!r

B om e o
/% /0

C/\/.\t\f\z(\«( e oo ot

\)




“9KONUK ISI

Boru Malzeme Bilgisi
About Tubes

/Serpantin olarak adlandirilan kanath borular, 1si transfer
ylzeyini arttirmak amaciyla kullanilir. Uygun boru malzemesi
secilerek hava, su, deniz suyu, yag, buhar, kizgin yag, kimyasal
icerikli sivilar gibi pek ¢ok akigkanda transfer edilecek isi akisi
arttirlir,

Genel olarak akiskan cinsine gore tavsiye edilen malzeme
cinsleri su sekildedir:

+ Karbon Celik Borular: Su (sicak su, kizgin su, buhar) ve
yag (kizgin yag, fuel-oil) ile calisan sistemlerde ekonomik bir
¢6zim olarak tercih edilir.

+ Paslanmaz Borular: Korozyon ihtimalinin yiksek oldugu
kimyasallar ile ¢aligan sistemlerde ve hijyen kosullarinin
6nemli oldugu gida, ilag gibi sektdrlerde tercih edilir.

+ Bakir Borular: Isi transferinin yiksek olmasi gereken ve
basincin yuksek olmadigi, sulu (sicak su, kizgin su) ve yagl
sistemlerde tercih edilir.

+ Bakir Alasimh Borular: Isi transferinin yiiksek olmasi
gereken, deniz suyu gibi korozif ortamlarda tercih edilir.

Kullanilacak borunun malzeme cinsi, Griiniin kullanim yeri,
Uriintin beklenen émri ve Grinden beklenen performans géz
Onlinde bulundurularak, proje agsamasinda belirlenir. En ¢ok
kullanilan boru cinsleri ve bu boru cinsleri i¢in tavsiye edilen
kullanim yerleri su sekildedir:

- KARBON CELIK BORULAR
Isi degistiricilerinde kullanilan Karbon Celik Borular gok
cesitlilik gdstermekle birlikte en yaygin olarak St35.8, St45.8,
15M03,13CrMo44 ve 10CrMo9-10 kullanilir. Bu borular
arasinda en yaygini St35.8 olmakla birlikte, yapi celigi olarak
bilinen St 37.2, ekonomik bir ¢cdzim olarak yaygin bir bigcimde
kullaniimaktadir.

St37.2 : Sicak su, kizgin su ve buhar gibi akiskanlarla, 200°C
sicakliga kadar ekonomik bir ¢cbziim olarak tercih edilebilir.
Ancak daha uzun bir Grtin 6mru icin St35.8 kullaniimasi
tavsiye edilir.

St35.8 : Sicak su, kizgin su, buhar ve kizgin yag gibi
akiskanlarla 400°C sicakliga kadar rahatlikla kullanilir.

+ PASLANMAZ BORULAR
Paslanmaz cesitleri arasinda, 304 kalite paslanmazlar ve 316
kalite paslanmazlar en yaygin kullanilan kalitelerdir.

Bu celik gesitlerinin, duistik karbon (low carbon) iceren “L” ve
yiiksek karbon (high carbon) iceren “H” olmak Uzere iki alt
struimu bulunur.

L Kalite Paslanmazlar: DisUk karbonlu (low carbon)
paslanmazlardir ve korozyon oranini azaltmak icin

kullanilir. Dusuk karbon, korozyona musait ortamlardaki,
korozyona neden olabilecek taneler arasi karbur ¢okelmesini
(hassasiyeti) engelleyici veya geciktirici yollardan biridir.
Cokelmenin olugabilmesi icin gerekli zaman buyuk oranda
karbon icerigine bagh oldugundan, diistik karbon icerigi bu
problem karsisinda dayanimi arttirir.

L kaliteler, kaynakla tutturulmus parcalarda mimkuin olabilecek
\ korozyon hassasiyetini 6nlemek amaciyla tercih edilir.

Finned tubes called as Serpentine are used to increase \
heat transfer surface. By choosing a suitable tube and fine

material, it increases the heat flux which will be transferred
for many fluids such as air, water, sea water, oil, steam, hot
oil and liquids with chemical contents.

Generally, the recommended material types according to the
fluids are as follows:

« Carbon Steel Tubes: It is chosen as an economical
solution for systems which work with water (warm water,
hot water, steam) and oil (hot oil, fuel-oil).

- Stainless Tubes: It is chosen in chemical plants because of
high corrosion possibility and sectors pharmaceuticals and
food plants in which hygiene conditions are important.

- Copper Tubes: It is preferred for systems with water
(warm water, hot water) and oil, where pressure is not high
and heat transfer shall be high.

« Copper Alloy Tubes: It is preferred in corrosive fluids
such as sea water, where heat transfer shall be high.

The type of used tube material is determined in the
preparation process, considering the place of use, expected
life of the product and the expected performance of the
product. The most widely used types and recommended
uses of the tube is as follows:

- CARBON STEEL TUBES
Carbon steel tubes are used in heat exchangers varying
considerably and most widely used tube types are St35.8,
ST45.8, 15Mo3, 13CrMo44 and 10CrMo9-10. However, St
37.2, which is known as structural steel, is used extensively
as an economical solution; the most commonly used carbon
steel tube is St35.8.

St37.2 : It can be preferred as an economical solution up

fo 200°C temperature with fluids such as warm water, hot
water and steam. But use of St35.8 is suggested for a longer
product life.

St35.8 : It can be conveniently used with fluids such as hot or
heated water, steam and hot oil, up to 400°C temperature.

- STAINLESS TUBES
Among all stainless types, the most commonly used
grades are 304 grade stainless and 316 grade stainless.

These stainless steels have two sub-types containing different
carbon ratios as low carbon called as “L” Grade and high-
carbon called as “H” Grade.

L Grade Stainless: They are low carbon stainless steel
and used to reduce corrosion rate. Low carbon is one of

the retarding and preventive methods against carbide
sedimentation (sensitivity) among grains which may cause
corrosion in environments which are suitable for corrosion.
The time needed for sedimentation to occur is mainly based
on carbon content, therefore low carbon content increases
the resistance for this problem.

L grade is preferred to prevent possible sensitivity of corrosion
on parts which are joined with welding. j

* Katalog degerlerinde haber vermeksizin degisiklik yapma hakkimiz saklidir.
* All rights of changing any technical information are reserved without notice.
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Boru Malzeme Bilgisi
About Tubes

/ H Kalite Paslanmazlar: Yuksek karbonlu (high carbon)
paslanmazlardir ve 6zellikle ytiksek sicakliklarda, artiriimig
mukavemete sahiptirler.

“Standart”, “L” ve “H” kalitelerin, birbirinin yerine kullanimi
sikca karsilasilan bir durumdur.

Karbon icerigi birbirini karsiladigi strece standart kalitelerin
yerine L kalite kullanilabilir, ancak standart kalite yerine L
kalite kullanilirken kullanilacag sicaklik araligina dikkat
edilmelidir. L kaliteler 425°C sicakliga kadar, standart
kaliteler ise 550°C sicakliga kadar kullanilabilmektedir.
Ayrica mukavemet degerleri birbirini karsiladigi siirece
standart kalitelerin yerine H kalite kullanilabilir.

Basingli kaplar sartnamesi, boru sarthamesi gibi
sartnameler her bir kalite icin yuksek sicakliklarda
calisilabilir basing araligina sinir getirmektedir.

AISI 304 : 304 Kalite, cok genis bir alanda mikemmel

bir korozyon dayanimina sahiptir. Organik kimyasallara,
cok genis bir alanda inorganik kimyasallara ve renkli boya
maddelerine karsi dayanikhdir.

AISI 316 : 316 Kalite, cok genis bir alanda mikemmel

bir korozyon dayanimina sahiptir. 304 Kaliteyle
karsilastirildiginda esas avantaiji, ilik klorit ortamlardaki
cekirdeklenme ve gatlama korozyonlarina karsi artiriimis
direnme guictiidir. Organik kimyasallara, cok genis bir
alanda inorganik kimyasallara ve renkli boya maddelerine
karsi dayaniklidir.

+ BAKIR VE BAKIR ALASIMLI BORULAR
Bakir Borular: Is| transferinin yiksek olmasi gereken ve
basincin yiksek olmadigi, korozif olmayan tim akiskanlar
icin (su, yag, gaz) bakir boru kullanilabilir. Bakir dogada saf
olarak bulunmamaktadir ve icerigine gére alasim numarasi
ile tanimlanir. En yaygin kullanilan bakir alasim kodu
C12200°dur.

Bakir Alasimli Borular: Isi transferinin yiksek olmasi
gereken ve basincin yuksek olmadigi, korrozif ortamlarda
kullanilir ve korozif dayanimi alagim cesidine gore farklilik
gosterir. Ozel alagimli borular, bakir boruya gore 1si transferi

bilinen CuZn37 borular kullanilir. Bafon borular, 6zellikle
deniz suyu gibi yiksek korozif akiskanlarla kullanilir. Daha
K dusuk krozif ortamlarda ise Piring boru kullaniimaktadir.

azalsada, artan korozif dayanimlari nedeni ile tercih edilir. En
yaygin olarak bafon olarak bilinen CuNi90/10 ve piring olarak

H Grade Stainless: They are high-carbon stainless \
steels and have increased resistance especially at high
temperatures.

It is a common situation to be used “Standard”, “L” and
“H” grades instead of each other.

As long as carbon content meets each other, L grade can
be used instead of standard grade, but when using L grade
instead of standard grade, temperature range must be
considered. L grade can be used up to 425°C temperature
and standard grade up to 550°C temperature. Also, as long
as resistance values meet each other, H grade can be used
instead of standard grade.

Specification of pressure vessels, specification of tubes
and such specifications bring a limit of workable pressure
range at high temperatures, for each grade.

AISI 304 : 304 grade has a perfect corrosion resistance
in a quite wide area. It has resistant for organic
chemicals, in a quite wide area of inorganic chemicals
and colored paint materials.

AISI 316 : 316 grade has a perfect corrosion resistance
in a quite wide area. When compared with 304 grade, the
main advantage of 316 is its increased resistance against
nucleation and crack corrosions at warmish temperatures
for chloride. It has resistant for organic chemicals, in a
quite wide area of inorganic chemicals and colored paint
materials.

COPPER AND COPPER ALLOY TUBES

Copper Tubes: Copper tubes can be used with all non-
corrosive fluids (water, oil, gas), where pressure is not high
and heat transfer shall be high. Copper cannot be found
purely in nature and it is defined with alloy number according
fo its contents. Most commonly used copper alloy code is
C12200.

Copper AlloyTubes: They are used with corrosive fluids, where
heat transfer shall be high and pressure is not high. Its corrosive
resistance shows difference according to alloy type. Special alloy
tubes are preferred because of increased corrosive resistances
although heat transfer is decreased when compared to copper
tube. Most commonly used tubes are CuNi90/10 which is known
as bafon and CuZn37tubes which are known as brass. Bafon
tubes are used especially with high corrosive fluids such as sea
water. For lower corrosive environments, brass tube is used. j

Boru malzeme tipleri hakkinda yapilan bu aciklamalar timiiyle bilgi amachdir. Boru secimi, ilgili standartlar g6z 6niinde bulundurularak yapilmalidir.
The explanations about the type of tube material are given informal purposes. The relevant standards have to be considered for tube selection.
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Sarma Kanath Serpantinler
Spiral Finned Serpentines

Gerpantinlerin baglica kullanim alanlari
su sekilde siralanabilir:
« Tekstil makineleri hava isiticilari
+ Kurutma makineleri hava isiticilari
+ Klima santral hava isiticilari
+ Hava sogutuculari
+ Turbo sarj sogutucular
*+ Yag sogutuculari
+ Su sogutuculari
+ Gemi hava kulerleri

KONUK ISI olarak imalatimizdaki

serpantin ¢esitlerini kanat ve

boru sekline gére asagidaki gibi

siniflandirmaktayiz:

+ Spiral Kanatl Serpantinler

+ Kendinden Kanatli Serpantinler
(Ovalamali Borular)

+ Pul Dizme Serpantinler

SPIRAL KANATLI SERPANTINLER
Imalatini yaptigimiz spiral kanatli
serpantin gesitlerini, imalat yéntemlerine
gore asagidaki gibi gruplandirmaktayiz:
+ Standart punta kaynakli serpantinler
+ Surekli kaynakli serpantinler

+ Yuksek frekans kaynakli serpantinler
+ G finli borular

+ Lfinli borular

Standart Punta Kaynakl Serpantinler:
Bu tip serpantinlerin Gretiminde
kullanilan boru ve kanat malzemeleri
asagidaki tabloda 6zetlenmistir:

Main use areas of serpentines can be\
summarized like this:

« Air heaters for textile machines,
- Air heaters for drying machines,
« Air heaters for air handling units
- Air coolers

- Turbo charge coolers

+ QOil coolers

- Water coolers

« Air coolers for vessels

As KONUK IS, we are classifying

our serpentines in according to

production types, fin and tube shape,

as follows:

- Spiral Finned Serpentines

* Integral Finned Serpentines
(Extruded Tubes)

- Stamped-Rectangular Finned
Serpentines

SPIRAL FINNED SERPENTINES
Spiral finned serpentine types which
we produce are classified according to
production methods:

- Standard spot welded serpentines
 Continuous welded serpentines

* High frequency welded serpentines
* G finned tubes

« L finned tubes

Standard Spot Welded Serpentines
The tube and fin materials used to
product this type of serpentines are
summarized in the below table:

Boru Malzemesi
Tube Material

Kanat Malzemesi
Fin Materials

Bos / Rezistans
Tubeless / Electrical Resistance

DKP, AISI 304, AISI316
St2, AlSI 304, AISI 316

Karbon Celik (St37.2, St35.8 v.b.)
Carbon Steel (St37.2, St35.8 etc.)

DKP, Cu
St2, Cu

Paslanmaz Celik (AISI 304 ,AlSI 316, v.b.)
Stainless Steel (AISI 304, AISI 316, etc.)

AISI 304 ,AISI 316
AISI 304, AISI 316

Bakir (C12200) Cu
Copper (C12200) Cu
Bakir Alagimlar Cu-Zn-Ni-Al-Sn
Copper Alloys Cu-Zn-Ni-Al-Sn

Musteri istegine bagl olarak, karbon
celik boru-DKP kanatl serpantin
cesitlerine, elekiro galvaniz veya
sicak daldirma galvaniz kaplama
uygulanabilir; bakir ve bakir

alagim boru-bakir kanatli serpantin
cesitlerine, kalay veya lehim kaplama
uygulanabilir. Bu kaplamalar

sayesinde, IsI transferi arttirilirken,
kaitlenme hiz1 da azaltilmis olur.

According to customer demands,
electro galvanize or hot-dip galvanize
coating can be applied to carbon steel
tube-St2 finned serpentine types;

tin or solder coating can be applied

to copper and copper alloyed tube-
copper finned serpentine types. With
the help of these coatings oxidation is
decreased whereas heat transfer is
increased. j
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( Borsgaplenna gre sariebiecsk [ gemom oy, T e [ Fpygmoro |, N
serpantin kanadi ile ilgili bilgiler 3 6-9 2.5.6.5 510 0.40
tabloda 6zetlenmistir: @ 9-12 2.56.5 5-10 0.40
2 12-16 2.5-6.5 5-12 0.40
Information related with serpentine & 16-21 2-6.5 5-12 0.40
fin which can be wrapped & 257 20als 2al0 04
according to tube diameters are 23;85 150'1106 0'48‘:; 2
summarized in the table: @ 27-34 10 020 TR
O 34-43 2.5-6 5-10 0.40
4-20 8-25 0.40-1-1.2
2.5-6 5-10 0.40
& 43-120 4-6.5 8-16 0.40-1-1.2
\ 7-28 10-30 0.40-1-1.2
/ Siirekli Kaynakh Serpantinler Continuous Welded Serpentines: \
Bu tip serpantinlerde boru ve kanat birbirine, tam In this type of serpentines, fin and tube are joined
temasi saglamak icin, MIG kaynak yéntemi ile fo each other with MIG welding method to provide
tutturulur. Kaynak isleminin uygulanabilmesi icin full contact. To apply welding process, fin thickness
kanat kaliniginin en az 1 mm olmasi gerekir. shall be at least 1 mm.
-~ Boru ve kanat birbirine kaynakla birlestirilmis Because fin and tube are joined with welding,
] oldugu icin bu sekilde Uretilen serpantinler, punta these serpentines can be used at much higher
] kaynakli serpantinlere gére gok daha yiiksek temperatures when compared to spot welded
;§§§ sicakliklarda kullanilabilir. sementines.
/Yijksek Frekans Kaynakli Serpantinler High Frequency Welded Serpentines:
Spiral kanath serpantinler arasinda en 6zel High frequency welded serpentines are
olani yiksek frekans kaynakli serpantinlerdir. the most special type among spiral finned
Bu serpantinlerde kanat kalinhgi minimum serpentines. These serpentines have
0.8 mm’den basladigi i¢in 6zellikle yiksek especially high heat resistance, because their
sicaklikta dayanimi fazladir. Yuksek frekans minimum fin thickness is 0.8mm. For high
kaynakli serpantinlerde boru ve kanada frequency welded serpentines, high frequency
yuksek frekansli elektrik enerjisi uygulanarak,  electric energy is applied to fin and tube,
boru ve kanat arasinda tam bir ergime ve which creates compete fusion and penetration ]
nufusiyet olusturulur. Bu birlestirmeden dolayr  between the tube and the fin. With complete §§§
olusan tam temas sayesinde serpantinin, contact created with this welding process, 2
IsI transferi ve mekanik dayanimi artar ve serpentine’s heat transfer and mechanical :§:§:
yUksek sicakliklarda bile boru-kanat formu resistance increases and fin-tube form is §§§
Kbozulmaz. maintained even at high temperatures. gogsd /
/ G-Fin: G-Fin: \
Fin mekanik olarak boru tzerinde olusturulan  Fin is mechanically embedded in a grove to
bir yive gémulerek sarilir. Maksimum the tube surface and wrapped. Maximum
e calisma sicakligi 400°C’dir. Karbon celik, working heat is 400°C. It is produced with
‘f‘§§§§ Cr- Mo celik, paslanmaz celik, bakir ve bakir  carbon steel, Cr-Mo steel, stainless steel,
.Egg alasim borularla, bakir ve aliiminyum fin copper and copper alloyed tubes, copper and
‘;:§3§§§ malzemesinden Uretilir. aluminum fin material.
4 )
L-Fin: L-Fin:
L seklindeki fin boru Gzerine gerilerek sarilir. L shaped fin is wrapped by being stretched
Maksimum calisma sicakligi 150°C’dir. on tube. Maximum working heat is 150°C. It is 555
Tam boru cinsleri ile bakir ve alliminyum fin produced with all tube types and copper and ]
malzemesi kullanilarak Cretilir. aluminum fin material. §§§

X X
X
B

N
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Kendinden Kanatli Serpantinler
Integral Finned Serpentines

KENDINDEN KANATLI SERPANTINLER
(OVALAMALI BORULAR)

Bu tip serpantinlerde kanatlar, extriizyon yontemi ile
direk borudan olusturulur. Boru ve kanat arasinda
herhangi bir bosluk olmadig icin en iyi 1sI transferi
saglanir.

Kendinden kanatl borular asagidaki gibi
siniflandinimaktadir:

+ Tek borulu kendinden kanatli serpantinler
+ Cift borulu kendinden kanatl serpantinler
+ Krogilli ve yivli borular

+ Turbofin borular

Tek Borulu Kendinden Kanath Serpantinler:
Bakir ve aliminyum gibi yumusak borular
kullanilarak, asagida belirtilen éicilerde
Uretilmektedir:

Boru Capi (D) : 10-25 mm (ovalama éncesi)
Kanat Yuksekligi (L) : 2-5 mm

Kanat Kalinhgi (t)  : 0.20-0.40 mm

Hatve (h) :1.33-3.20 mm

iki Borulu Kendinden Kanath Serpantinler:

En yuksek isI transfer yiizey alani, kendinden
kanatl serpantinlerle elde edilir. Ancak bu kanat
yOntemi karbon c¢elik, paslanmaz, bafon, piring gibi
sert borularda direk uygulanamaz. Bu tip borularin
disina bakir veya aliminyum gibi yumusak bir
baska boru daha gegirilir ve extriizyon yontemi

ile kanat distaki bu boruda olusturularak asagida
belirtilen dlctlerde Uretiimektedir:

ic Boru Capi (D,)  :10-33.70 mm
Kanat Yiiksekligi (L) : 5-15 mm
Kanat Kalinhgi ()  : 0.20-0.40 mm
Hatve (h) :2-3.20 mm

~

INTEGRAL FINNED SERPENTINES
(EXTRUDED TUBES)

For this type of serpentines, fins are created with
direct tube by using extrusion method. It provides the
best heat transfer, because there is no resistance
between tube and fin.

Integral finned tubes are classified as
follows:

- Integral finned serpentines with single tube
* Integral finned serpentines with double tube
- Corrugated and integral finned tubes

« Turbofin tubes

Integral Finned Serpentines With Single Tube:
They are produced by using soft tubes of
materials such as copper and aluminum with
below sizes:

Tube Diameter (D) : D 15-25mm (before extrusion)

Fin Height (L) L 2-5mm
Fin Thickness (t) :t0.20-0.40 mm
Pitch (h) :h1.33-3.20 mm

Integral Finned Serpentines With Double Tube:
Best heat transfer surface area is obtained by
using integral finned serpentines. But this method
could not be directly applied with hard materials
such as carbon steel, stainless, bafon and brass.
To apply extrusion method for these types of tube,
a soft tube such as copper or aluminum is placed
on them and fin is formed with that outer tube with
below sizes:

Inner Tube Diameter (D) : 10-33.70 mm

Fin Height (L) :5-155mm
Fin Thickness (1) :10.20-0.40 mm
Pitch (h) :2-320 mm




IK Ko N U K IS I ® Kendinden Kanatli Serpantinler
I Integral Finned Serpentines
KKrogiIli ve Yivli Borular: Corrugated and Integral Finned Tubes: \
Is1 degistiricilerinde 1si transferi ve basin¢ disimu agisindan, At heat exchangers, fluid property, flow state and heat
akiskanin ¢zellikleri, akis durumu ve Isi transfer yuzey alani transfer surface area are important for heat transfer and
etkilidir. Krogilli borularin yiizey sekli, akiskandaki turbllansi pressure reduction. The surface shape of corrugated tubes
artirmaktadir. Borularin ¢evresinde helezon sekilde zorlanan increases the turbulence of the fluid. The flow patterns which
akis desenleri sayesinde, dustk akiskan hizlarinda da are forced spirally around the tubes, is provides a turbulence
turbllans saglanarak kayda deger sekilde 1si transfer even at low flow speeds and heat transfer rate is able to
orani arttirilabilmektedir. Borulara sarmal bir desenle yiv be increased significantly. Grooving the tubes with a spiral
aciimasi malzemenin dayanikliiginda herhangi bir olumsuz pattern does not create a negative effect on material strength;
etki yaratmamakta, aksine gelismis isil genlesme 6zelligi on the contrary, it generates the property of improved thermal
kazandirmaktadir. expansion.
Krogilli borular temel olarak iklimlendirme ve sogutma amacli Corrugated tubes are generally used for evaporator or condenser
buharlastirici (evaporatér) veya yogusturucu (kondenser) Isi type heat exchangers for cooling and air-conditioning purposes.
degistiricilerinde kullanilabildigi gibi, bu tip borularla tretilen Also, the heat exchangers which are produced with this type
Is1 degistiricileri endUstride hava basma, yogusturucu / ciller, of tubes are suitable for industrial usage such as air pump,
baca gazi, buhar, su, glikol, alkol, yag ve diger pek ¢ok 6zel condenser/chiller, waste gas, steam, water, glycol, alcohol, oil and
uygulamalar i¢in de uygundur. Ortamin kirlenme egilimi izin many other applications. Corrugated tubes can be applied on heat
verdigi surece 1si degistiricilerinde krogilli borular kullanilabilir. exchangers as long as environment’s pollution tendency allows.
Yivli borularin dis temas ylzey alani, diz borularin dig temas The external contact surface of the integral tubes is increased
ylzey alanina gére yaklasik 2.5-3 kat daha fazladir. approximately 2.5-3 times compared with smooth tubes.

Turbofin Borular: Turbofin Tubes:

Kanat ve turbulator yontemleri ile pek ¢ok degisik uygulama Our firm carries out many various applications with using
yapan firmamiz, 1si degistiricileri konusundaki uzmanhgini fin and turbulator methods, by using our competence and
ve bilgi birikimini kullanarak TURBOFIN adini verdigi 6zel knowledge on heat exchangers, developed a new product,
bir Griin gelistirmis ve bu tasanmini Turk Patent Enstitlstine named as TURBOFIN. That design is registered at Turkish
tescil ettirmigtir. Patent Institution.

Turbofin borular, iyilestiriimis 1s1 transfer 6zelliklerine sahip Turbofin tubes are extruded Integral -finned aluminum tubes
kendinden tlirbilatérli ve kendinden finli (kanatli) aliminyum with self turbulators, and having improved heat transfer
cekme borulardir. characteristics.

Geligtiriimis 1s1 transferi boru boyunca helisel bir akis olusturan Improved heat transfer is obtained by the turbulator, which
boru icindeki turbulator ve bir burkulma acisi ile boru cevresinde forming a helical flow inside the tube, and wavy fin structure,
olusturulan dalgall kanat yapisi sayesinde elde edilir. created along the tube surface with a buckling angle.

Bu Uriin 6zellikle, atik baca gazi ekonomizerlerinde (hava- This product is especially designed to be used at waste gas

baca gazi) kullaniimak Uzere tasarlanmistir. economizers.
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Pul Dizme Serpantinler
Stamped-Rectangular Finned Serpentines

KPUL DiZME SERPANTINLER:

Pul dizme serpantinlerde, kanat birlestirme yéntemi, mevcut
kaliplara, kullanilacak boru ve kanat cinsine gore belirlenir.
Asagidaki tabloda boru ve kanat malzemesine gére
uygulanabilen kanat birlestirme yontemleri belirtilmigtir:

~

STAMPED-RECTANGULAR FINNED SERPENTINES:

For stamped-rectangular finned serpentines, the fin and tube
assembling method is determined according to available dies,
material type of tube and fin. Applicable methods for assembling
the fin and tube are specified in the below table:

Boru Malzemesi Kanat Malzemesi

Kanat Birlestirme Yontemi

Tube Material Fin Material Fin and Tube Assembling Method
Rezistans DKP / AISI 304 / AISI 316 / Al Distan Sikistirma
Electrical Resistance St2 / AISI 304 / AISI 316 / Al Compressed Externally
Al icten Sisirme / Siki Gegme
Karbon Celik (St37.2, St35.8 v.b.) Al Internal Expanding / Close Fit
Carbon Steel (St37.2, St35.8 v.b.) DKP icten Sisirme / Siki Gegme /Daldirma Galvanizle
St2 Internal Expanding / Close Fit/ Hot Dip Galvanization

PaslanmazCelik (AISI 304, AISI 316, v.b)

AISI 304 / AISI 316 / Al.

icten Sisirme / Siki Gegme

Stainless Steel (AISI 304, AISI 316, etc.) AISI 304 /AISI 316 / Al. Internal Expanding / Close Fit
Al icten Sisirme / Siki Gegme
Bakir / Bakir Alasim Al Internal Expanding / Close Fit
Copper / Copper Alloys Cu icten Sisirme / Siki Gegme / Daldirma Lehim
Cu Internal Expanding / Close Fit / Dip Soldering

Daldirma galvaniz veya daldirma lehim iglemi icten sisirme
islemi yerine uygulanan bir alternatiftir. Pullar boruya dizildikten
sonra igten sisirme yerine, karbon celik borulu serpantinlerde
daldirma galvaniz, bakir ve bakir alagim borulu serpantinlerde
daldirma lehim uygulanir. Bu yéntemle boru-kanat arasinda
tam temas saglanarak isi transferi maksimuma cikartiimis
olur. Ayrica bu kaplama sayesinde oksitlenme hizi azaltilarak,
arindn kullanim émrd uzatilmis olur.

Tek borulu, iki borulu veya ¢ borulu mevcut kaliplarimiz
asagidaki tabloda listelenmistir ve projeye uygun olarak 6zel
yeni kaliplarin da dizayn edilmesi mimkindar.

Hot dip galvanization or dip soldering process is an alternative
method, used instead of internal expanding. After stamps are
lined on tubes, instead of internal expanding, dip galvanization

is applied for carbon steel tube serpentines and dip soldering is
applied for copper and copper alloyed tube serpentines. By this
method, while supplying full contact between the tube and fins;
consequently heat transfer reaches to maximum. Oxidation speed
is reduced and usage life of products is extended with this coating.

We have many dies with single, double and triple tubes as listed
in the below table; and also it is possible to design new special
dies according to projects.

’* & O

iki borulu }Jul dizme serpantin pul kesiti
Section of stamp with two circular tubes

==

Oval iki borulu pul dizme serpantin pul kesiti

Pul Detayi
Boru Sayis| Detail of Stamp Boru Detayi Hatve ‘ ‘
Number of Olgii Kalinhk Detail of Tube Pitch
Tubes Dimension | Thicknes (2 D/ CxD Oval) (h)
(AxB) (t)
60x35 0.40 35x14 Oval 3/7
Tek Boru 55.5x26.5 0.40 33x12.5 Oval 25
Single Tube 55x26 0.40 35x14 Oval 2/3/35
50x50 0.80 @212 6
84.5x26 0.40 28x10.5 Oval 8
145x70 2 J 38.6 7 Iki borulu pul dizme serpantin kesiti
Section of stamped-rectangular finned serpentines with two tubes
99x49 0.40 @ 27.5 4 A
95x41 0.40 216.2 7 B
88x38 0.40 g 21.8 4
iki Boru 88x38 0.40 g 20.5 4
Double Tube 63x33 0.40 215.6 3
62x37 0.40 2203 3
62x37 0.40 2 16.5 3
49x25 0.40 g 11.8 3/7
49x25 0.40 @85 3/7 . _ o
31x16 0.40 2103 15 Secton of SO TBCIRUGL s comeines wit thrce tubes
Ug Boru 90x48 0.40 30,6x15 Oval 3/7
Triple Tube 196x65 1.50 2 26.5 6

Section of stamp with two oval tubes

—

Oval tek borulu pul dizme serpantin pul kesiti
Section of stamp with one oval tube

Oval boru kesiti
Section of oval tube
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Serpantinler Hakkinda Ek Bilgi
Additional Information About Serpentines

KOVAL BORU KULLANIMI:

Akiskanlar mekanigini ile ilgili uygulamalarda en sik
karsilagilan sorun cisimlerin formundan kaynaklanan
surtinme direngleridir (C,). Akiskanla temas eden cismin
formu, akim sekline daha uygun bir hale getirilerek bu direnc
azaltilabilir. Oval borular, dairesel borulara oranla, akim
sekline daha uygundur.

Asagidaki tabloda, Laminer ve Turbllansli akista yuvarlak
ve degisik oval boru tiplerinin stirtinme direngleri (C,,)
gorllmektedir. Ornegin R1:R2 orani 2:1 olan bir oval
boruda surtiinme direnci, dairesel bir boruya gére 1.5

kat daha azdir. Bu durumda hava tarafi basing kayiplari
diseceginden, fan motorunun da daha az enerji
harcamasini saglayacaktr.

Oval borularla hem spiral kanatli serpantin, hem de pul
dizme serpantin imalati yapiimaktadir. Oval borularla ilgili
mevcut kaliplarimiz Pul Dizme serpantinlerla ilgili kisimda
belirtiimistir. Spiral kanatli serpantinlerle ise standart punta
kaynakli serpantinler gibi Uretilir.

USE OF OVAL TUBE: \
The most common problem related to fluid mechanics
application is the frictional (C,) drags due to the form of
objects. This friction losses can be reduced by turning the

form of the object, which is contacting with the fluid, into

a more suitable shape. The shape of oval tubes is more
appropriate for shape comparing with circular tubes.

At laminar and turbulent flows, the frictional drags (C,) of
circular tube and different types of oval tubes are described
in the below table. For example, comparing a circular tube
and an oval tube; R1:R2 rate is 2:1; the frictional drags of the
oval tube is 1.5 times less then circular tube. Because of this
reduction, although the air-side pressure drop decreased,
also fan motor needs less energy.

Oval tubes can be used to produce both spiral finned
serpentines and stamped-rectangular finned serpentines.
Available dies about oval tubes are specified with stamp-
rectangular finned serpentines. Spiral finned serpentines are
produced like standard spot welded serpentines.

Ry:Rz Orani Eliptik Silindir Sekli

On bakig alanina dayali Cy, / C, through front view|

Ratio R:R> Elliptical Cylinder Shape

Laminer / Laminar Turbdlansli / Turbilent

2:1 6% 0.6

4 69 0.35

Ry
Ry
K 8:1 o — 025

Isi transferini arttirmak icin ¢esitli ydontemler
uygulanir. Bu ydntemler arasinda en yaygini boru-
kanat uygulamalaridir ve serpantinler boliminde
detayl olarak bilgi verilmigtir.

Diger bir yontem ise, boru icinde tirbilator Rl
kullaniimasidir. TUrbulatér boru icine yerlestirilen ve | LN
\ak@kana yon veren parcalara verilen genel addir. | [

KTURBULATOR KULLANIMI oy e p

USE OF TURBULATOR \
Various methods are applied to increase heat

transfer. Most widely used one among these

methods is fin-tube applications and detailed
information is provided in the section of serpentines.

Using turbulator inside the tube is another method.
Turbulator is the general name of pieces inserted
into tube to direct the fluid. /




Radyat6r olarak adlandirilan bataryalar, boru icinden
gecen akiskandan aldigi isiy1 kullanildigi ortama ileten 1si
degistiricileridir.

Bu tip 1s1 degistiricileri 1sitma, sogutma, kurutma gibi
amaglarla kullaniimak Gzere, kanatl veya kanatsiz boru
gruplari ile Uretilir.

Radyatodrlerde kullanilan kanatli borular sarma kanatl
veya pul dizme serpantinler olabilecegi gibi 6zel kaliplarda
basilan lamelli tnitelerde olabilir.

1987 yilindan beri 1sI degistiricileri konusunda Uretim yapan
firmamiz, musterilerden gelen her turli proje ve teknik
sartnameye uygun Uretim kapasitesine sahiptir. Ayrica
deneyimli mihendislik ekibimiz, ¢6zim ortaginiz olarak,
gelistireceginiz 6zel tasarimlarda, projelendirmek Uzere
ihtiyaglarinizi yerinde inceler.

Radyat6r tasarimlarimizda, Grindn kullanim amaci, sistem
akiskani, kullanilacagi ortamin kosullari, ihtiya¢c duyulan
kapasite gibi tum etkenler g6z éninde bulundurularak,
6zel programlarla yapilan hesaplamalarin sonuglarina gére
musteriye optimum ¢6zim sunulur.

Gelistirilen tasarimlarda, malzeme cinsleri, radyatériin
calisma kosullari ve ortamin korozyon sartlari g6z éninde
bulundurularak belirlenir. Isitici borulardan gecen akigkan
déngisini saglayan kolektdriin sekli, akiskan cinsi,
calisma basinci ve galisma sicakligi gibi sistemin kosullari
g6z 6ndnde bulundurularak segilir. Akiskan déngusu
aynaya birlestirilen “U” kapak; i¢gen kapak; bombe

kapak seklinde bir kolektor kapag: ile saglanabilecegi gibi,
kolektor olarak kullanilan borularla veya isitici borularin
birbirine dirseklerle baglanmasiyla da saglanabilir. Ayna ve
kollektér kapagi birbirine kaynakla birlestirilebilecegi gibi
civatalarla birlestiriimesi de mimkindur. Bu tip sékulebilir
kollektér kapaklari, boru iclerinin temizlenmesine imkan
tanidigi icin 6zellikle yag radyatérlerinde tercih edilir. Ayna-
kollektor kapagi uygulamalarinda, maksimum isi transferi
elde edecek sekilde, akiskan hizlarini saglayacak bir
perdeleme olusturulur.

Ayna-boru montaji, kullanilan malzeme cinsine gére,
kaynak, makineto veya kaynak+light makineto seklinde
olabilir.

Radyatdrde kullanilacak serpantinlerin kanat sekli,
kullanilacagi sistemin kosullarina gére basing disumu ve
verim g6z 6ninde bulundurularak segcilir. Kanat sekilleri ile
\ilgili detayli bilgi serpantin bolimunde yer almaktadir.

‘4 KONUK ISI " Radiators
/RADYAT(SRLER: RADIATORS: \

Coils are types of heat exchangers used to transfers the
heat obtain from the fluid passing through the tubes, to the
environment and called as radiators.

Such heat exchangers are produced by grouping finned
tubes or tubes without fin, to be used with purposes such as
heating, cooling, and drying.

Spiral finned serpentines or stamped-rectangular finned
serpentines as well as the lamellar units prepared with
special moulds will be used in radiators.

Our company engaged in the production about types of
heat exchangers since 1987, has the convenient production
capacity to provide every kind of project and technical
specifications requested by customers. As a partner, our
experienced engineering team will inspect your site to
prepare your special project and to realize special designs.

For our customers, we are offering the optimum solutions,
considering all factors such as the product purpose, system
fluid, environment where it will be used, required capacity
for radiator design, and the results of calculation which are
made with special programs.

While designing the project, the material types, radiator’s
working conditions and environmental corrosion conditions
are considered. The type of the collector, which provides
fluid cycle passing through the heater tubes, is determined
by considering system conditions such as fluid type,
working pressure and working temperature. Fluid cycle can
be provided either by tube sheets and a suitable collector
covers, such as “U” type cover, triangular cover or spherical
cover, or by tubes used as collector or by elbows circuiting
the heater tubes. Besides, the tube-sheets & collector cover
connected by welding, it is possible to combine tube-sheets
& collector covers by using bolts. Such detachable collector
covers are especially preferred to remove any possible
acquaintance, especially for oil radiators. For tube-sheet

& collector cover applications, fluid velocity is provided

by appropriate baffling system to provide maximum heat
transfer.

According to material type, the tubes and tube-sheets are joined
either by welding or tube expanding or welding + light tube
expanding .

Fin shapes of serpentines which will be used for radiator are
chosen by considering system conditions, pressure drop
and efficiency. Detailed information related with fin types,
explained in serpentine section. j

L
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Radyatorler
Radiators

-~

Genel olarak radyatdrler asagidaki akiskanlarda kullaniimak
Uzere dizayn edilir:

+ Sicak Su/Kizgin Su
+ Buhar

+ Yag/Kizgin Yag

+ Sogutucu Akiskanlar

Demir-Celik, Cimento, Gida, ilag, Deri, Tekstil, Denizcilik,
HVAC, Sogutma, Petro-Kimya gibi sektérlere hizmet
vermekteyiz.

~

Radiators are generally designed to be used in the
following fluids:

» Hot Water / Heated Water
- Steam

- QOil/ Hot oil

* Refrigerant

Radiators are produced for different plants such as
Steel&lron, Cement, Food, Pharmaceutical, Leather, Textile,
Marine, HVAC&R, Petrochemical plants.
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