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IS| BORUSU NEDIR?

Isi borusu, yapisinda buharlasmayla ortaya cikan gizli istyr cok dusiik
sicaklik farkiyla uzun mesafelere aktarabilen pasif bir isi transfer
aracidir. Calismasi sirasinda icindeki akiskan, borunun evaporasyon
boliminde buharlasip isi cekerken, kondenzasyon bélimiinde
yogdusup Isi atar. Yogusan akiskan yercekimi etkisiyle borunun
evaporasyon bdlimiine geri doner.

Yiiksek enerji verimliligi, sistem icindeki bu dongiiniin ve diger bir
ifadeyle gerekli yeniden isitma ve n sodutmanin, herhangi bir
hareketli parca ve ek gii¢ kullanilmadan yalnizca borunun uclari
arasindaki sicaklik farkiyla saglanmasindan kaynaklanmaktadir.

UYGULAMALAR

Isi borusu, cesitli alanlarda arzu edilen gereksinimleri karsilamak amaciyla
dedisik tipte tretilebilmektedir. Sadece isi geri kazaniminin esas oldugu
durumlarda tek ve cift bataryali dikey ve acili yatay tipte Isi Borulu Isi Geri
Kazanim Bataryalan kullanilmaktadr. ihtiyaca bagl olarak sistemin evaporasyon
ve kondenzasyon kisimlarinin birbirinden uzakta olmasi gerekiyorsa, sistem cift
bataryali olmalidir. Bu tlir durumlarda, bataryalar arasinda akiskanin hareketini
safjlayabilmek icin bir pompadan yararlanilir. Bu sistemler de Pompali Isi Borulu
Sistemler olarak adlandirilr. Isi kazanimina ek olarak, sartlandinlacak ortamin
istenen nem seviyesine sahip olmasi igin nem alma isleminin de
gerceklestirilmesi gerekiyorsa, bu uygulamalarda Atnali Isi Borulu Nem Alma
Sistemleri (Wrap Around Heat Pipes] en ideal ziimi sunmaktadir.

& C€

WHAT IS A HEAT PIPE?

A heat pipe is a passive heat transfer device which is able to transfer its latent
heat over long distances with a low temperature difference. During its
operation, the refrigerant inside the tube evaporates in the evaporating section
of the tube and cools the enviranment, while on the other side of the tube it
condenses and warms the environment. The condensed refrigerant turns
back to the evaporating section by means of gravitational force.

High energy efficiency arises from merely temperature difference, to make
this cycle take place or in other terms to provide required reheating and
precooling, between the tube ends which eliminates the usage of any moving
components and additional power.

APPLICATIONS

Different type of heat pipes are produced in order to meet the
requirements in various applications. If the main purpose is to recover
heat, vertical and angular horizontal type Energy Recovery Heat Pipes
with single and double coils are used. The system must have two
separate coils if evaporating and condensing sections have to be far
from each other in application. In these kind of conditions, a pump is
used to move the refrigerant between the coils. These systems are
called as Pump Assisted Heat Pipes. In addition to heat recovery, so as
to condition the space with a reasonable humidity rate, if dehumidifying
is needed, Wrap Around Heat Pipes provide the most ideal solution.
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1.151 BORULU IS GERI 1. ENERGY RECOVERY
KAZANIM BATARYALARI HEAT PIPES

TEMEL OZELLIKLERI BASIC SPECIFICATIONS

o Verimlilik %50 ila %70 arasindadir. Sistemi
calistirmak icin giic gereksinimi yoktur.

« Bakim gerektirmez.

* (Galvaniz veya celik kasetli secenekleri
mevcuttur.

¢ Allirinyum, epoksi kaplamali aliminyum ve
bakir lameller kullanilabilir.

« Diiz ve yivli bakir boru cesitleri mevcuttur.

¢ R134A, R 404A ve CO2 akiskanlar ile
kullanima uygundur.

* Her devre icin ayri servis vanalari [schrader
valve] bulunmaktadir.

* Maksimum calisma basinci 28 bar

o 34 bar'da test edilebilir.

» Dik, acili yatay tipte Uretimi mimkindir.
 Gizli1si olarak gecen 1si, bir bakir levha veya
kablodan gecebilecek isidan 1000 kat daha
fazladir.

* Akiskanda yo§usma ve buharlasma ayni
sicaklilarda gercekleserek, diisiik sicaklik
farkliliklarinda bile yiiksek isi gegisi saglanir.

DIKEY TiP / VERTICAL TYPE ACILI YATAY TiP / ANGULAR HORIZONTAL TYPE

DIKEY TIP / VERTICAL TYPE

» FEffectiveness between 50% and 70% in
common application. There is no need for extra
power to run the system

* No need for maintenance

* (Galvanized and stainless steel casings are
avallable.

¢ Aluminium, atmospheres epoxy coated
aluminium or copper fins are available

* Smooth and grooved copper tubes are available:
* Delivered charged with R 134A, R 404A and CO2
refrigerant

* Equipped with Schrader valves for each circuit
* Maximum operating pressure 28 bar

» Tested under 34 bar.

* Vertical and angular horizontal types can be
manufactured

* The amount of heat fransferred as latent heat is
1000 times greater than that of a copper plate or rod.
* Evaporation and condensation take place at the
same temperature which allows high heat transfer
at low temperature differences
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2. PASSIVE AND PUMP ASSISTED ENERGY RECOVERY
HEAT PIPES WITH TWO SEPERATE COILS

2. AYRIK IKi BATARYALI PASIF VE POMPALI
ISI BORULU ISI GERI KAZANIM BATARYALARI

Ayrik iki Bataryali Pasif Is1 Geri Kazanim Bataryalari

Bu uygulamalarda, sistemin evaporasyon ve kondenzasyon bdlgelerini
olusturan iki ayri batarya vardir. Bu bataryalar gerekli durumlarda
uygulamada kolaylik ve esneklik saglamak igin birbirlerine belli bir mesafede
konumlandinilabilirler. Bataryalarin dolayisiyla sistemin verimliliginin
diismemesi i¢in bataryalar arasi mesafe do§ru hesaplanmalidir.

Pasif sistemin kullanildigi uygulamalara gore bataryalar arasinda daha uzun
mesafelere gereksinim duyuldugunda pompalardan yararlanilmaktadir.
Sistemnin dezavantajl olarak pompa maliyetinin yani sira pompanin isletim ve
bakim giderleri gdsterilebilir.

AYRIK iKi BATARYALI PASIF ISI GER| KAZANIM BATARYALAR

] KONDENSER TARAF| / CONDENSER SIDE

TAZE HAVA GIRIS / FRESH AIR IN

Passive Energy Recovery Heat Pipes with Two Seperate Coils

In these applications, there are two separate coils which make up the
evaporation and condensation zones of the system. These coils can positioned
at a given distance to each other to facilitate and increase the flexibility of the
systern application. In order not to decrease the coils” performance, and the
system’s, the distance between the co ls has to be calculated correctly.
Compared to passive applications, if langer distances are needed between the
coils, the pumps are utilized. The disadvantages of pump-assisted systems
are pump cost, and its operation and maintenance expenses.

POMPALI IS| BORULU ISI GERI KAZANIM BATARYALARI

PUMP ASSISTED ENERGY RECOVERY HEAT PIPES WITH

EVAPORATOR TARAF| / EVAPORATOR SIDE KONDENSER TARAF1/ CONDENSER SIDE

ok

TAZE HAVA GIRIS / FRESH AIR I

EXS0Z HAVASI CIKIS [ EXHAUST AIR OUT [EKSO0Z HAVASI CIKIS / EXHALST AR 0UT
FRITERM OFFERS ENERGY EFFICIENT, INNOVATIVE AND VALUE ADDED SOLUTIONS...
NP
33¢

LN



- |
_____FRITERM

ISI BORULU ISI GERI KAZANIM BATARYALARI
ATNALI IS| BORULU NEM ALMA UNITESI / HORSESHOE (WRAP AROUND) HEAT PIPE UNIT

| [ |
/ HEAT RECOVERY HEAT PIPES

3. ATNALI ISI BORULU NEM ALMA UNITESI

Ist borulu 1si geri kazanim bataryalan, istenen konfor sartlaninin sagjlanmasinda
dis hava sicakliginin istenen sicaklik ve nem dzelligine getirilmesi noktasinda
sofutma bataryasi ile birlikte calisarak sisternde daha yiiksek verimliligin elde
edilmesini saglar. Isi borulu 1s1 geri kazanim sisteminde havanin on sogutulmasi
ve yeniden isitilmasinda kullanilan 1si borulu bataryalar ve bu iki bataryanin
arasina konumlandirilan, nem almanin gerceklestigi sojutma bataryasi ile hava
istenen sartlara getirilir.

Sisternde evaporasyon, kondenzasyon ve sogutma olmak tizere 3 dedisik bélge
bulunmaktadir. Sogutma bélgesi yani sogutma bataryasi, sistemin evaporasyon
ve kondenzasyon bilgesini olusturan 1si borulu bataryalarin arasina
yerlestirilmistir. Evaporasyon bélgesinde, taze giris havasi 6n sogutmaya tabi
tutulur. Bu hava, sojutma bataryasinda istenen nem alma kosulunu da
saijlayacak sekilde sogutulur. Daha sonra hava, kondenzasyon bolgesinde
istenen i ortama hava tfleme sicaklik seviyesini safjlamak icin yeniden isitilir.
Bu sistemlerde dn sogutmayla yeniden isitma islemleri icin ek bir enerji
tiiketilmemesi ve bu islemlerin sadece 151 borulu 151 degjistiricilerinde sicaklik
farkiyla saglanmasi sistemi digier benzer amaclaria kullanilan konvansiyonel
uygulamalar karsisinda iistiin kilmaktadir.

ATNALI IS| BORULU NEM ALMA UNITESI
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3. HORSESHOE (WRAP AROUND) HEAT PIPES

To accomplish the desired ambient conditions, energy recovery heat pipes work
simultaneously with cooling coil so that air inlet properties such as its temperature
and hurnidity can be brought at required levels. This cooperation leads to higher
efficiency in the system. The required air is provided by means of heat pipe coils
used for pre-cooling and re-heating the air and a cooling coil which is situated
between these two heat pipe coils and used for dehumidifying of the air.

There are three different zones in the system: evaporation, condensation, and
cooling zones. Cooling coil [cooling zone] is positioned between other zones [heat
pipes]. In the evaporation zone, the fresh air is pre-cooled, The pre-cooled air is not
only cooled down but also dehumidified. Then, the cooled air is re-heated in the
condensation zone in order to get the required indoor air blowing temperature,
Because there is no need for extra power for pre-cooling and re-heating processes
which take place by temperature difference in heat pipes, this system is far superior
to those of conventional systems being used for similar purposes.
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BASIC SPECIFICATIONS

* This system provides a significant benefit when dehumidifying air to
lower its ternperature and reheat it not to deliver too cold air into the
conditioned space.

* Heat pipe facilitates the applications when dehumidification is
needed and increases system efficiency

* |tenhances indoor air quality.

* Heat pipe can be manufactured as a compact unit with cooling coil.
* |t can be easily mounted in an air-conditioning system

» Compared to a conventional cooling coil, it has a higher depth.

* Heat pipe can be readily implemented because it has already
been filled with the refrigerant and will be mounted in the unit with
coaling coil.

TEMEL OZELLIKLERI

* Havadaki nemin alinmasi gerektiginde diisiik sicakligin saglanmasi
ve sonrasinda ¢ok soguk Ufleme yapmamak icin havanin tekrar
isitilmasinin gerektigi durumlarda bu sistem ok biiyiik fayda saglar.
* |si borusu, bu uygulamalarda kolaylik ve Gnemli enerji kazanci
salar.

* ¢ ortam hava kalitesini arttirir,

* |si borusu ve sojutma bataryasi birlikte tek hiicrede imal
edilebilirler.

 Herhangi bir batarya gibi klima santraline kolayca monte edilir.

* Standart sojutma bataryasina oranla derinlik daha fazladir.

* |si borusu sofutucu akiskani yliklenmis vaziyette uygulamaya hazir
imal edilir ve sogutucu batarya ile birlikte gruba monte edilecektir.

UYGULAMALAR / APPLICATIONS

* Hastaneler Hospitals

s QOteller Hotels

* Kitiphaneler, Miizeler Libraries, Museums

¢ Fabrikalar Factories

¢ (Okul ve tniversiteler Schools and Universities
* Ylzme havuzu Swimming pool

¢ |aboratuarlar Laboratories

s Restorantlar Restaurants

* Ofis Binalari Office Buildings

ATNALI IS| BORULU NEM ALMA UNITESINDE GERCEKLESEN ISLEMLERIN PSIKROMETRIK DIYAGRAMDA GOSTERIMI
PROCESSES OF HORSESHOE (WRAP AROUND) HEAT PIPES IN THE PSYCHROMETRIC CHART
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FRITERM AS. 1979 yilinda istanbul'da
kurulmustur. Ticari sogutma, endustriyel
sogutma ve klima sektdriinde projelendirme,
imalat, taahhtit ve satis isleri yaparak tecriibe
ve bilgi birikimi olusturmustur.

Siireg icinde genis yelpazedeki faaliyet
alanini daraltmis ve kanatli borulu isi
esanjorlerinde uzmanlasarak Hava Sogutmali
Kondenserler, Soguk Oda Evaporataorleri, Kuru
Sogutucular, Sulu/Buharli Hava Isitici ve
Sogutucular, Yag Sogutuculan ile Is1 Geri
Kazamim Bataryalarinin lretimine
odaklanmigtir.

FRITERM A.S. Istanbul Tuzla’da 17.600 m?
kapali alana sahip iki tiretim tesisi ve 260 yetkin
personeli, modern makina ve donanimi ile
sektorin hizmetindedir.

FRITERM A.S. faaliyet
alanindaki liderligini ISO
9001:2008 Kalite Giivence
Sistemini TUV-NORD'dan
sertifikalandirarak

2 slirdiirmenin gururunu
tim mustenlerl ile paylagsmaktadir.
FRITERM
tarafindan geI|$t|r|Ien \'—y EUROVENT
batarya se¢im yazilimi \x =75 5 5L LR
FRTCOILS V.2, Sulu V4
Hava Isitma ve Sogutma

b 1D No:
Bataryalari i¢in 03.04.065-315-316-317
EUROVENT sertifikalidir 10.09.503

ve performans onayldir.
Tim FRITERM driinleri ilgili
Avrupa yeni yaklasim
direktiflerine uygun olarak
tiretilmektedir. Uriinlerin CE
isaretlemesi onayl kurulug TUV Product
Service - Stuttgart tarafindan denetlenmistir.

Ayrica, Rusya
Federasyonu ve BDT (Bagimsiz -
Devletler Toplulugu) ilkelerine
yapilan ihracatlarda zorunlu
olan GOST belgelendirilmesi An4s
tim FRITERM urunleri icin tamamlanmusgtir.

FRITERM A.S. mutlak miisteri
memnuniyetini esas almakta, Aragtirma -
Gelistirme ve 6zgiin tasarima Gnem vererek
uriinlerinde fark yaratmaktadir.

FRITERM A.S. kalite politikasini “Topluma
ve gevreye duyarli, miisteri memnuniyetini en
list diizeyde kargilayan, kaliteli, ekonomik iiriin
ve hizmeti zamaninda sunan, yenilikgi, stirekli
iyilestirmeler ile sistemini geligtiren Diinya
lideri takimlardan biri olmaktir”olarak ortaya
koymustur.

Not: Katalogdaki degerlerin miigteriye haber
vermeden degistiriime hakki tarafimizdan sakl
tutulmaktadir.

EUROVENT

member of ! Gyesidir

FRITERM A.S. was founded in 1979. In the
first years, the company has worked as
contractor for the applications of various
industrial cooling, commercial cooling and air-
conditioning projects.

In the meantime, FRITERM has specialized
on finned type heat exchangers and focused
on the production of Air Cooled Condensers,
Air Coolers, Dry Coolers, Water/Steam Air
Heaters and Coolers, Oil Coolers and Heat
Recovery Coils.

FRITERM is working for the AC and
Refrigeration markets with its two production
plants having 17.600 m? closed area in Tuzla
- Istanbul with 260 qualified and experienced
staff and modern machinery park.

As being one of the
leading manufacturers of
finned type exchangers,
FRITERM meets the
quality requirements
of international markets.
Quality managemenf system of FRITERM
has been certified by TUV-NORD with ISO

9001:2008 Certification.

FRTCOILS V.2, the ¢
coil selection software \x.
developed by
FRITERM, is certified i 0
by EUROVENT for Air 03.04.065-315-316-317
Heating and Cooling 10.09.503
Coils Using Water.

As well, all FRITERM

products are according to
relevant European new
approach directives and
have CE marking which the

corresponding tests have been carried out by

TUV Product Service - Stuttgart.
Furthermore, FRITERM T
products have GOST

Certification for export to
Russian Federation and CIS AW46
(Commonwealth of Independent States).

FRITERM takes absolute customer
satisfaction as the basis of its mission. Thanks
to qualified and skillful Research &
Development team FRITERM makes difference
in its products by original designs and optimum
solutions.

Quality policy of FRITERM is “to be one
of the world'’s leading- innovative teams,
improve its processes with continuously
developments and provide high quality,
economic products and service with precise
delivery time, meeting full customer
satisfaction while being environment friendly”.

P.S.: Friterm reserves the right to make
modifications in the catalog at any time without
prior notice.

E-mail: info@friterm.com
Web: www.friterm.com

FRITERM

Die FRITERM A.S. ist 1979 in Istanbul
gegriindet worden. Sie hat Kenntnisse, Wissen
und Erfahrung bei der Produktion gewerblicher
und industrieller Kihler- und Klimasysteme und
durch kaufmannische Tatigkeiten gesammelt.

Mit der Zeit hat sie ihr breites Tatigkeitsfeld
auf die Produktion von Warmetauschern mit
Flugelrohren, Verdampfer flr Kihlrdaume,
Trockenkihler, Kihler und Warmeerzeuger mit
Wasser/Dampf und
Warmerlckgewinnungsbatterien konzentriert.

Die FRITERM A.S. ist mit ihren
Produktionsanlagen in Tuzla/Istanbul mit einer
geschlossenen Gesamtflache von 17.600 gm,
260 qualifizierten Mitarbeitern, modernen
Maschinen und Ausriistungen standig im Dienst
am Kunden.

. Die FRITERM A.S. ist
stolz darauf, daR ihre
Kunden sie erneut als
fihrendes Unternehmen
in der Kalte- und
Klimabranche bestatigt
haben. Insbesondere deshalb, weil FRITERM
AS. die Zertifikate Uber ihr
Qualitétssicherungssystem ISO 9001:2008 vom
TUV-NORD erhalten hat.

Die FRITERM A.S.
hat fur das selbst 5
entwickelte b
Berechnungsprogramm '\

EURDUENT
AT IED
i ||H'w| ANCE

,FRTCOILS V.2" fiir e
Luft-Wasser- 03.04.065-315-316-317
/Warmetauscher das 10.09.503
EURQOVENT-Zertifikat

erhalten.
Alle FRITERM-Produkte
werden gemald den neuen
Regeln der EU-Richtlinien
produziert, DIE CE-Markierung
der Produkte sind vom TUV Product Service
Stuttgart kontrolliert worden.

Aulerdem ist die
internationale GOST- T
Zertifizierung der FRITERM-
Produste flr den Export in die
Russische Féderation und in AW48
die Gemeinschaft Unabhéngiger Staaten
erfolgreich abgeschlossen.

Die Besonderheit unserer Produkte besteht
in der eigenen Forschung und Entwicklung
sowie dem originellen Design.

Unser Ziel ist es, eines der weltweit flhrenden
innovationsfreudigen Teams zu sein, das die
Zufriedenheit seiner Kunden und damit die
Fihrungsrolle auf dem Markt hinsichtlich Qualitat,
Umweltsensibilitdt, gutem Service und
Plnktlichkeit sicherstellt.

Vermerk: Wir behalten uns das Recht vor, die Werte
aus dem Katalog ohne vorherige Mitteilung an die
Kunden zu d@ndern.

Bayi / Sales Agent / Verkédufer

mambar of
g since 1978
- Merkgz | Head Office
Istanbul Deri Organize Sanayi Bdlgesi Dilek Sokak
E No:10 X-11 Ozel Parsel Tuzla 34957 istanbul / TURKIYE
ISKAV Tel: +90 216 394 12 82 (pbx) Fax: +90 216 394 12 87
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