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SERAMIK ISITICILAR
LUMINOUS HEATERS



YAPISAL OZELLIKLERI

CONSTRUCTION DETAILS

SUNRAD isiticilar:

e Uzerinde alevin olustugu ve 900 °C sicakliga ulasan delikli
bir seramik plakadan olusan RADYANT UNITE;

¢ Gaz solenoid valfini kontrol eden bir elektronik cihaz, bir
atesleme elemani ve bir iyonizasyon alev kontrol sensori
olarak gorev yapan bir elektrot blogundan olusan
KONTROL UNITESI;

e Radyant islyi isitilacak alana dogru yogunlastirmayi
saglayan ayna benzeri paslanmaz gelik bir REFLEKTOR’den
olusmaktadir.

Diger tim radyant cihazlarda oldugu gibi, SUNRAD havayi
Isitmaz, dogrudan bina igindeki cisimleri ve insanlari istenilen
sicakliga ¢ok hizli bir sekilde ulastirir.

Kuglk boyutlu olmalari sayesinde, Sunrad 6zellikle estetik
gereksinimleri olan binalara monte edilebilir.

Sunrad cihazlarinin kurulumu EN-419 standardina uygundur.

iKi KADEMELI SUNRAD Seramik isiticilar mitkemmel 1sil
konfor saglar.

APPLICATIONS

Yuksek tavanli veya is1 kaybi bliylik olan alanlarin
isiilmasinda yuksek verimlilik;

Celik fabrikalari, dokiimhaneler.

Acik alanlar, teraslar, blyulk alanlarda bolgesel 1sitma, vb.
Mal yiikleme ve bosaltma alanlari

Yiiksek tavana sahip binalar

Isi kaybi fazla olan binalar

SUNRAD luminous heather consists of:

* a RADIANT UNIT, with holed ceramic plates, where
the flames burn, reaching a surface temperature
of 900° C;

* a CONTROL UNIT, consisting of an electronic appliance
to control the gas solenoid valve, and electrode block
with spark ignition element and a ionization flame
control sensor;

e a REFLECTOR, in mirrorlike galvanized steel or
stainless steel, to concentrate the heat to the required
area;

As all other infrared heather appliances, SUNRAD does
not heat air, but directly things and persons inside the
buildings, reaching the required comfort temperature very
quickly.

Thanks to the small dimensions of the product, the Sunrad
can be installed in buildings with particular aesthetic
requirements.

Fraccaro SUNRAD luminous heaters comply with EN-419.

TWO-STAGES SUNRAD luminous heathers ensure an
excellent thermal comfort.
New modulating version available.

UYGULAMA ALANLARI

Very effective for heating high environments or with large
heat losses

steelworks, foundry

open areas, terraces, zone heating, etc.
areas for goods loading and unloading
buildings with high heights

areas with relevant heat losses

TEK KADEMELI / iKi KADEMELI IEM5

IEM10/IEM10S

IEM20/IEM20S IEM30/IEM30S IEM35/IEM35S IEM40/IEM40S

Isil Guig [KW] 5

Thermal power [kW] 7+10

14+20 25+30 30+35 28+40

Boyutlar [Mm]ExB xY

Dimensions L x W x H [mm] 331x652x 230

429 x 828 x 323

429 x 1482 x 323 | 429 x 1743 x 353 | 429 x 2031 x 353 | 615 x 1547 x 323

G20 Tiiketimi min = max [m3/h] . " N . .
Consumption G20 min = max [m2/h] 0,52 0,73+1,04 1,46+2,08 2,61+3,13 3,13+3,65 2,92+4,17
LPG Tiiketimi min + max [kg/h] N . . . .
Consumption LPG min + max [kg/h] 0,39 0,54+0,78 1,09+1,55 1,94+2,33 2,33+2,72 2,18+3,11
Agirhk (kg)

Weight (kg) 8,1 13 22,5 30,5 33 39
Elektrik tiiketimi [W] 9 9 9 9 9 9

Electrical absorption [W]

*Gaz tiiketimi: D.Gaz H: Hdtis = 9,59 kWh / m? / * Gas consumption N. gas H: Hlow. = 9,59 kWh / m?
**Propan Hdlis = 12,87 kWh/kg (0°/ 1013 mbar) / Propan Hlow = 12,87 kWh/kg (at 0°/ 1013 mbar)
**Tek kademeli isiticilarda maksimum kapasite dikkate alinacaktir. / The maximum capacity will be based on single stage heaters

Modiilasyonlu versiyonu da mevcuttur. Available also modulating version.
IEM serisi tek kademelidir. IEM series are single stage.
IEMS serisi iki kademelidir. IEMS series are two stage.



YUKSEK ISINIM VERIMINE SAHIP ACIK
ALEVLI SERAMIK PLAKALI ISITICILAR
HIGH RADIANT EFFICIENCY

LUMINOUS HEATHERS

Seramik isiticilar, ¢ok yiksek yerlere (30 metreye kadar)
kurulabilme imkanlariyla birlikte radyant isitmanin tim
avantajlarini ve faydalarini bir araya getirir. Dogrudan
yuzeyleri ve insanlari isitir; hava-toz hareketi ve tavanda hava
tabakalasmasi olusturmadan mikemmel bir konfor saglar.
Bunun yaninda, isitilacak ortamin isil dagihmina bagli olarak
kendinden ayarli bir hizmet sunarak ortamin zaman iginde
homojen ve sabit bir sicaklikta kalmasini saglar.

AVANTAIJLAR
ADVANTAGES

Hizliisitma

Yiksek isil konfor

Enerji tasarrufu

Daha az bakim maliyeti

Kolay montaj

Esnek konumlandirma ve kullanim
Hava ve toz hareketi olusmaz

Sessiz ¢alisma

The luminous heater brings all the advantages and benefits
of radiant heating together with the possibility of very high
installations (up to 30 meters)).

It directly heats surfaces and people creating a great
comfort with neither air nor dust movement and no hot air
stratification up to the ceiling.

Sunrad emitters supply a self-adjusted service according
to the thermal balance of the area, keeping a stable and
homogeneous comfort temperature.

UYUMLU CiHAZLAR
APPLIANCE COMPLIANCE

» — Erp 2018

GAR 426/2016/EU
ECODESIGN 2281/2016/EU

Fast heating

Great thermal comfort
Considerable energy savings
Reduced maintenaince costs
Easy installation

Flexible positioning and use
No air/dust movement

No noise



Delikli - Seramik Plakalar
Holed ceramic plate

Reflektor
Luminous heather
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SIFIR ENERJi KAYBI - iHTIYACINIZIN OLDUGU YERDE ISITMA
NO ENERGY WASTED - HEAT ONLY WHERE NECESSARY

STANDART ISIL KONTROL
STANDARD CONTROL SYSTEM

SUNRAD 1

a
SUNRAD 2.
SUNRAD n. .

Standart kontrol paneli, 1 adet
glob-prob yardimiyla, 20 adet
Sunrad cihazi 1 bolge (zon) olarak
kontrol etmektedir. Saatli
analog kontrollii panel 5 adet
glob-proba kadar toplamda 100
(20x5) Panrad cihazi 5 bolge
(zon) olarak calistirabilmektedir.

Kontrol paneli

Remote
thermostat

Glob-prob n.
Globeprobe n.

Remote thermostat with
globe-probe to control up to
20 Sunrad units. Using the
analogue control with clock
device, each control board can
keep from 1 to 5 thermostats,
for a total maximum connection
of 100 Sunrad units.

10°

15°

18°

UZAKTAN ERIiSiM iLE ISIL KONTROL
REMOTE CONTROL SYSTEM

Kontrol paneli 1

Remote 1
thermostat

Kontrol paneli 2

Remote 2
thermostat

Franet 3 yazilimi Kontrol paneli n.

Cihazlarin merkezi
kontroll igin Web
sunucusu

Remote n.
thermostat

Web Server for
centralized
control of devices

Yillar siiren aragtirma ve gelistirme calismalarindan
sonra Fraccaro, yuzlerce radyant isitma cihazini
kontrol etme imkani saglayan ve uzaktan destek
(teleassistance) sistemi iceren Franet 3 kontrol
sistemlerini gelistirdi.

Bu sistem, konfor sicakliginin ve takvimin, 1sitma
sisteminin  durumunun ve sistemin ¢alisma
istatistiklerinin programlanmasini saglar; ayrica
brilorlerin durumunun, i¢ bilesenlerin davranisinin,
ic sicakliklarla dig sicaklik ve baca gazi sicaklik
verilerinin  dogrulanmasina, kaydedilmesine ve
arsivlenmesine de olanak saglar.

Fraccaro Kontrol Sistemleri:

Dokunmatik Ekran: Franet Lite

Yazilim: Franet 2 CD

Uzaktan Destek: Franet 3 Web Sunucusu tzerinden
Kontrol Sistemi

Bina yonetim sistemiyle baglanti: Gateway

Franet 3

Yazilim

Glob-prob 1
Globeprobe 1

i SUNRAD n. "%

Glob-prob 2
Globeprobe 2

.
SUNRAD 1 Glob-prob n.
Globeprobe n.
SUNRAD 2
1
SUNRAD n. o

After several years of development, Fraccaro
developed new Franet 3 control systems with
tele-assistance, and possibility to control hun-
dreds of radiant heating devices.

It allows programming of comfort temperature
and calendar, status of the heating system and
operation statistics; it is possible to save and
store data and verify the following items: sta-
tus of the generators, behavious of the internal
components, internal temperatures, external
temperature, temperature of the flue gas.

Fraccaro Control Systems:

Touch Screen: Franet Lite

Software: Franet 2 CD

Tele-assistance in remote: Control system with
Franet 3 WebServer

Connection with customer BMS (Building Ma-
nagement System): Gateway

Uzaktan destek
Remote assistance

Franet lite




ACIK ALAN ISITMASINDA

BASIT COZUMLER
BEST SOLUTIONS

FOR OUTDOOR HEATING

40 yila askin deneyimiyle isitiimasi zor mekanlara ¢ézimler
sunan Fraccaro markasinin acik, yari acik ve kapali mekanlar
icin gelistirmis oldugu Sunrad-IECH model cihazlaryla konfor
seviyesinin hep Ust noktalarda tutulmasini saglamaktadir.

AVANTAIJLAR
ADVANTAGES

Kolay montaj ve hizli devreye alma

Homojen isi dagihimi

Aninda Isinma garantisi

Son derece basit ve pratik kullanim
Yiksek isletme tasarufu

Esnek konumlandirma ve kullanim

Estetik kaygisi olan mekanlar igin sik tasarim

Thanks to the Sunrad-lECH heaters, developed by
Fraccaro’s 40-year-old experience who provides best
heating solutions for difficult environments, the heating
comfort is kept at the top level.

C€

UYUMLU CIHAZLAR
APPLIANCE COMPLIANCE

ErP 2018

GAR 426/2016/EU
ECODESIGN 2281/2016/EU

Easy installation and start-up
Homogeneous heating
Guaranteed of immediate heating
Easy use

High operating saving

Flexible positioning and use

Pleasent look and nice design

Boyutlar ExB x Y [mm]
Dimensions L x W x H [mm]

200 x 1046 x 180

200 x 1596 x 180

200 x 1962 x 192

Electrical absorption [W]

G20 Tiiketimi min + max [m3/h] n o e
Consumption G20 min + max [m3/h] OIS E 1,46+2,08 2,60:3,12
LPG Tiiketimi min + max [kg/h] N - -

ption LPG min + max [kg/h] 0,54+0,78 1,09+1,85 1,94-2,33
Agirhk (kg) Lenght
A 13,5 24 34 g
Elektrik tiiketimi [W] 9 9 9

*Gaz tuketimi: D.Gaz H: Hdlis = 9,59 kWh / m? / * Gas consumption N. gas H: Hlow. = 9,59 kWh / m?

**Propan Hdls =

12,87 kWh/kg (0°/ 1013 mbar) / Propan Hlow =

12,87 kWh/kg (at 0°/ 1013 mbar)

**Tek kademeli isiticilarda maksimum kapasite dikkate alinacaktir. / The maximum capacity will be based on single stage heaters

Sessiz calisma No noise
En
TEK KADEMELI / iKi KADEMELI IECH10 IECH20 IECH30 Gazgirisi capi 1/2” Width
ONE STAGE / TWO STAGE IECH1052 IECH2052 IECH30S2 az girisi cap [
| Giig [KW] Gas inlet diameter 1/2” Yukseklik
Isil Giig - o o Height
Thermal power [kW] 7+10 14+20 2530 g
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PANRAD

BORULU RADYANT ISITICILAR
RADIANT TUBES




Cift borulu radyant
Radiant tube air tight

Tek borulu radyant
Linear radiant tube

YAPISAL OZELLIKLERI CONSTRUCTION DETAILS

PANRAD borulu radyant isiticilar: PANRAD radiant tubes consists of:

* Coklu venturi tiiplere sahip ATMOSFERIK BRULOR; « AIR-STREAM BURNER with multi-venturi tubes;

e Radyant borularin genlesmesini dengeleyen PASLANMAZ  « STAINLESS STEEL EXPANSION JOINTS compensate the
CELIK KOMPANSATOR; heating dilatation of the pipes;

» Homojen 1si dagilimi (yiksek i1sinim) saglayan YUKSEK  ° HIGHLY EFFICIENT REFLECTOR allows an homogeneous
VERIMLIi REFLEKTOR; heating;

* RADIANT PIPES direct fire radiant pipes with flanged
connections for perfect tightness;

e CEILING HOOKS to make the installation fast and flexible;

e Mikemmel bir sizdirmazlik igin flansl baglantilara sahip
dogrudan isiilan RADYANT BORU;

e Montajin rahat ve hizli olmasini saglayan TAVAN MONTAJ

KANCALARI; . .
e BURNER & FANS in the same box for easy maintenance
* Kolay bakimive bilesenlerin uzun 6murlii olmasini saglayan and duration of components.

KABINLI BRULOR VE FAN; bilegenleriyle fark yaratirlar. PANRAD is the best solution for very high buildings and areas
PANRAD yiiksek tavanh binalar veya isi kaybi biiyiik olan  with great heat losses.

alanlar icin ideal ¢6ziimdiir. Complies with EN-416
EN-416 ile uyumludur.

Boyanarak isil isleme tabi olmus Tavan kancalari Coklu venturi tuiplere sahip hava Paslanmaz gelik kompansator Reflektor tipleri; 1- Standart 2 - Yiiksek
dis kabin uzun 6murlultgu saglar. Ceiling hooks akimli (air-stream) brilor Stainless steel expansion joint verimli 3- 7 ylzli 4- 3 yuzll izolasyonlu
The pre-painted treatment ensu- Air-stream burner with multi-ven- Reflector 1 standard - 2 Highly

res long life to the external box turi tubes efficient - 3 7-face - 4 3-face with

glass wool (bottom)

YUKSEK ENER3Ji TASARRUFU
HIGH ENERGY SAVINGS

Radyant isitmanin milkemmel avantajlariyla birlikte ok Very high combustion efficiency along with the enormous
yiiksek yanma verimliligi. advantages of radiant heating.
Uzunluk [m]
Length [m] 3 6 9 12 15 18 21 24
Termal (1sil) gli¢ [kW] il 2| 2
Thermal power up to [kW] 15 20+50 30+55 40+55 55 60 70 80
Yanma verimliligi >92% >92% >92% >92% >92% >92% >92% >92%
Combustion efficiency
Brilér fan motorunun elektrik tiiketimi [W]
Electric absorbtion of the aspiration fan [W] = g o e 25 o 56 56
Brilor ON / OFF, Tek ve iki kademeli
Burners ON/OFF , 2 stages and modulating

BUtln modellerin tek kademe (ON/OFF) ve iki kademeli olanlari mevcuttur.
Models available are with on/off , 2 stages and modulating burners.



FRACCARO L-TiP ( TEK BORULU ) RADYANT TEKNIK BiLGILER / L-TYPE (SINGLE PIPE) RADIANT TECHNICAL INFORMATION
Tek Kademeli Modeller / Single Stage Modell FRLA2-3CE| FRLA2-3E | FRLA2E | FRLA3CE FRLA4.1E| FRLA4E | FRLB5.1CE |FRLB3.1E[ FRLBAE | FRLBA.1E| FRLBSE | FRLBS.1E FRLC4 | FRLCS

Glg

Max. kw 15 15 20 30 35 40 55 30 40 45 50 55 40 50
Power

Gaz Tiiketimi Dogal Gaz G20 1,56 1,56 2,08 3,12 3,64 4,17 5,73 3,12 4,17 4,70 521 5,73 4,17 5,21
Gas Consumption
(m3/h)

iki Kademeli Modeller / Two-Stage Mod
Gii¢
Power
gaz Tiiketimi Dogal Gaz G20 1,04 /2,08/1,04 /2,08 | 2,08/3,12 | 3,12/3,65| 2,08/3,12 | 3,12/3,65| 3,12/4,17 4,17/5,73 3,12/4,17 | 3,12/4,70 4,17/5,73 4,17/5,73
(;;/Chc)nsumpnan Propan (LPG) G31 0,77/1,55| 0,77/1,55 | 1,55/2,33| 2,33/2,72| 1,55/2,33| 2,33/2,72| 2,33/3,10| 3,10/4,27 2,33/3,10| 2,33/3,49) 3,10/4,27 3,10/4,26|
Briilor tipi

Burner Type

Gaz baglantisi

Gas connection
Elektrik beslemesi
Electricity supply
Elektrik tiiketimi
Power consumption
Briil6r agirhg
Burner weight Kg
Vakum fan agirhg
Aspirator weight Kg

Propan (LPG) G31 1,16 1,16 1,55 2,33 2,72 3,10 4,27 2,33 3,10 3,49 3,88 4,26 3,10 3,88

FRLA1 | FRLA2S2 | FRLA3S2 | FRLA4S2 | FRLA3S2 | FRLA4.152| FRLA4S2 | FRLB5.152 FRLB4S2 | FRLB4.152 FRLC5.152 FRLC5.152

Max. kw 10/20 10/20 20/30 30/35 20/30 30/35 30/40 40/55 30/40 30/45 40/55 40/55

Atmosferik / Atmospheric

1/2" - dis digli/ female threaded

VAC 1IN 1~\ N \ 50 Hz 230V

Watt 56

6,6

5,7

Toplam agirhk
Total Weight Kg
Boru uzunlugu
Length of pipes (C) m
Boru Capi
Exchanger tube "] mm
Hava emis gapi
Air intake "] mm
Eksoz baca ¢api
Flue ] mm

*Gaz tiketimi: D. Gaz H: Hdus. = 9,59 kWh / m? / * Gas consumption N. gas H: Hlow = 9,59 kWh / m?
**Propan Hdlis. = 12,87 kWh/kg (0°C / 1013 mbar) / Propan Hlow = 12,87 kWh/kg (at 0°C/ 1013 mbar)

FRACCARO U-TiP ( GiFT BORULU ) RADYANT TEKNiK BIiLGILER / U-TYPE (DOUBLE PIPE) RADIANT TECHNICAL INFORMATION

35,5 56,5 77,5 105 120 147 185

89

80

80

Tek Kad li deller / Single Stage Model FRA2-3 FRA2 FRA3 FRA4.1 FRA4 FRAS FRB3 FRB4 FRB4.1 FRB5 FRB5.1 FRC4 FRC5 FRC5.1
Giig
Max. kw 15 20 30 35 40 50 30 40 45 50 55 40 50 55

Power
Gaz Tiketimi Dogal Gaz / 1,56 2,08 3,12 3,64 4,17 5,21 3,12 4,17 4,70 521 573 4,17 521 573
P ) N.Gas G20 ( H, =9,59 KWh/m3) ’ ! ) 3 3 3 3 ] ] ) 3 ] 3 3

as
(m3/h) Propan (LPG) 31( H, = 12,87 kWh/m3) 1,16 1,55 2,33 2,72 3,10 3,88 2,33 3,10 349 3,88 4,26 3,10 3,38 427
iki Kad li deller / Two-Stage Model FRA2S2 | FRA3S2 | FRA4.1S2| FRA4S2 | FRAS5S2 FRB4S2 | FRB4.1S2 | FRB5S2 | FRB5.1S52 FRC5S2 | FRC5.152
Gu
P:j/er Max. kw 10/20 20/30 30/35 30/40 40/50 30/40 | 30/45 30/50 | 40/55 40/50 40/55
Gaz Tilketimi Dogal Gaz | G20 ( H, =9,59 kWh/m3) 1,04 /2,08| 2,08/3,12 | 3,12/3,65| 3,12/4,17 | 4,17/5,21 3,12/4,17|3,12/4,70 | 4,17/5,21 | 4,17/5,73 4,17/5,21| 4,17/5,73
Gas Consumption
(m3/h) Propan (LPG)|G31 ( H, = 12,87 kWh/m3) 0,77/1,55| 1,55/2,33 | 2,33/2,72|2,33/3,10 | 3,10/3,88 2,33/3,10| 2,33/3,49 | 3,10/3,88| 3,10/4,27 3,10/3,88| 3,10/4,27
Briilor tipi Atmosferik / Atmospheric
Burner type

Gaz baglantisi

1/2" -dis digli- female threaded
Gas connection /. Is digli - female threade

Elektr.ilf beslemesi VAC IN 1%\ N \ 50 Hz 230V
Electricity supply
Elektriktﬁketimi. Watt 56
Power consumption
Briilor aglr!|§| Ke 17
Burner weight
Toplam agirlik
¢ Ke 53 83 118 148
Total Weight
Boru uzunllféu m 3 6 9 12
Length of pipes (A )
Boru Capi ? mm 29
Exchanger tube
H.av.a emis ¢api ? mm 20
Air intake
Eksoz baca ¢api ? mm 80
Flue
FRACCARO U-TiP ( CiFT BORULU ) - U-TYPE (DOUBLE PIPE) FRACCARO L-TiP ( TEK BORULU ) / L-TYPE (SINGLE PIPE)
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YENi PANRAD BORULU RADYANT ISITICI URUN HATTI - NEW RADIANT TUBES PRODUCT LINE PANRAD

teli versiyonlariyla mevcuttur.
Burners models are on/off, 2 stages modulating or with condensmg unit - Over 50 models with power from 15 to 80 kw

REDLINE Baliksirti sistemli (coklu briil6rlii sistem) Herringbone System (multiburner system)
REDLINE CONDENSING Baliksirt sistemli yogusma uniteli (goklu briilorlii yogusma tniteli) Herringbone System with Condensing Unit (multiburner system)




EN GUVENILIR BORULU RADYANT ISITICI
THE MOST RELIABLE RADIANT TUBES

PANRAD sahip oldugu kapasite-boyut gesitliligi ve olagantistii ~ Thanks to the limited size and to the extreme simplicity of
kurulum kolayligi sayesinde gerek tek bir calisma bolgesini  installation, PANRAD is the best solution for heating workstations
or a complete hall.
Thousands of modules of radiant tubes PANRAD installed all
over the world are the most striking proof of the very reliable
products Fraccaro.

gerekse tlim alani isitmak isteyenler icin en iyi ¢ozimu
sunmaktadir. Diinyanin her yerinde kurulu binlerce PANRAD
radyant isitici Fraccaro markasinin yiiksek giivenilirliginin en
carpici kanitidir.

SIFIR ENERJi KAYBI - iHTiYACINIZIN OLDUGU YERDE ISITMA
NO ENERCY WASTED - HEAT ONLY WHERE NECESSARY

10°

15°

18°

UYUMLU CiHAZLAR
APPLIANCE COMPLIANCE

AVANTAJILAR >
ADVANTAGES S~ [ty

Miikemmel radyant verimliligi Excellent radiant efficiency

Yuksek isletme tasarrufu High operating saving

Uzun omurlalik ve minimum bakim Long duration and minimum maintenance

Radyant borularin bagimsizligi Independence of every single radiant tube

Isitilacak alanlarin sensorler ile hassas kontroll Precise control of the areas to be heated

Cihazlarin uzaktan kontrol edilebilmesi Possible remote control of appliances

Hizh kurulum Quick installation

Kompakt boyutlar (kapasite — boy cesitliligi) Compact dimensions

3 ila 24 metre arasindaki radyant boru uzunluklari® Lenght of radiant tubes from 3 to 24 meters
*Uriintin tek ve cift borulu olma durumuna gére farklilik gostermektedir. *This differs according to its single or double pipes.
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Duman sicakhgi

Fumes temperature
40-50 °C

Baca kaybi
2% | Chimney loss

Govde kaybi 1% 29%
Cover loss

YOGUSMA UNITELi RADYANT ISITICI

Yogusma Uniteli Fraccaro radyant borulu isiticilar, yanma
sonucunda ortaya c¢ikan egzoz gazi buharinda bulunan gizli
Donds Isinin neredeyse tamamini geri kazanir. Isi geri kazanim

Unitesinde kullanilan 6zel paslanmaz c¢elik 1s1 esanjorleri
sayesinde egzoz gazi sicakhgi yaklasik 45 - 50 °C dasurulir ve
dumanin yogusma gizli isisi emilerek %107’ye varan global

YOGUSMALI ISI DEGISTIRICI
CONDENSING EXCHANGER

potinal g ) yanma verimi ve ¢ok diisiik NOx degerleri elde edilir. Geri
onvektif : Yogusma . -

devre , suyu kazanilan is1, sicak sulu hava isiticisi ile gevreye verilir.

16% convector Condensation

Seconir — RADIANT TUBES WITH

—Q‘ CONDENSING UNIT

Fraccaro radiant tubes with condensing unit recover almost
all the latent heat contained in the vapor of the combustion
fumes. The low temperature of the fumes, with values of about
P 45 - 50°C, is obtained thanks to the use of special stainless
%’:fafraydgrfgu f?teat of steel heat exchangers in the heat recovery unit, that absorb

the condensation latent heat and therefore allow to obtain a
global combustion efficiency up to 107% and very low NOx
values. The recovered heat is introduced into the environment
through a hot water warm air heater.

107%

Sistem verimi

to the plant

YANICI GAZ + YANICI HAVA
COMBUSTIBLE + COMBUSTIVE AIR
Gizli s

Latent heat

Hassas 1si
Sensitive heat

Yogusma uniteli isi
geri kazanim sistemi

Heat recuperator
with condensing unit

PANRAD borulu radyant isiticilar
Panrad radiant tubes

YOGUSMA UNITESI
VERIMLILIGi
e CONDENSING
Yogusma suyu filtre tinitesi U N |T E I: I: | Cl E N CY U p TO
Condensing water filter
Yogusma drenaj borusu 1 07 %

Condensation drain pipe




STANDARD ISIL KONTROL
THERMOREGULATION STANDARD

Standart kontrol paneli 1 adet glob-  Control

Kontrol paneli
Remote thermostat

board provided with

prob yardimi ile 8 tane Panrad  thermostat and globe-probe to T
C|haz.| 1 bolge (zon) olqrak kontrol control up to 8 Panrad units. PANRAD 1
edebilmektedir. Saatli analog Using the analosue control with :
kontrolli panel 5 adet globe- g . S :
proba kadar toplamda 40 (8x5) Clock device, each control board :
Panrad cihazi 5 bolge (zone) can keep from 1 to 5 thermostats, PANRAD 2 K
olarak calistirabilmektedir. for a total maximum connection of

40 Pantad units. I E

PANRADN. e

GLOBE-PROB 1
Globeprobe 1

UZAKTAN ERISIM ILE ISIL KONTROL
REMOTE CONTROL SYSTEM

Yillar suren arastirma ve gelistirme calismalarindan sonra
Fraccaro, yluzlerce radyant isitma cihazini kontrol etme imkani
saglayan ve uzaktan destek (teleassistance) sistemi igceren
Franet 3 kontrol sistemlerini gelistirdi.

Bu sistem, konfor sicakliginin ve takvimin, isitma sisteminin
durumununvesistemin calismaistatistiklerinin programlanmasini
saglar; ayrica brilérlerin durumunun, i¢ bilesenlerin davranisinin,
ic sicakliklarla dis sicaklik ve baca gazi sicaklik verilerinin
dogrulanmasina, kaydedilmesine ve arsivlienmesine de olanak
saglar.

After several years of development, Fraccaro developed
new Franet 3 control systems with tele-assistance, and
possibility to control hundreds of radiant heating devices.

It allows programming of comfort temperature and
calendar, status of the heating system and operation
statistics; it is possible to save and store data and verify
the following items: status of the generators, behavious of
the internal components, internal temperatures, external
temperature, temperature of the flue gas.

K PANRAD 1

Kontrol paneli

K PANRAD 2

Remote
thermostat | s
....... K PANRAD n. b ", Globe-prob 1
A .. SRR | Globeprobe 1
Brilorlerin merkezi g
kontrollinG saglayan
yazilim N’ANRAD 1
Software for centralized o NANRAD n. =
control of the burners : "I Cllalazpas 2
------------------------------ a Globeprobe 2
Kontrol paneli K
Remote ' PANRAD 1
thermostat 1
g ! PANRAD 2 -
- : : K PANRAD n. -.;. '\ Globe-prob n.
AG SUNUCUSU S ROnECE T TEEEE e T L L LR PR P LR i Globeprobe n.
Web Server =

Fraccaro Kontrol Sistemleri:

Dokunmatik Ekran: Franet Lite

Yazihmi: Franet 2 CD

Uzaktan Destek: Franet 3 Web Sunucusu Uzerinden Kontrol
Sistemi

Bina yonetim sistemiyle baglanti: Gateway

Fraccaro Control Systems:

Touch Screen: Franet Lite

Software: Franet 2 CD

Tele-assistance in remote: Control system with Franet 3
WebServer

Connection with customer BMS (Building Management
System): Gateway




GIRAD

SERIT.TIP BORULU
RADYANT SISTEMLER
RADIANT STRIP. SYSTEM
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GIRAD ILE RADYANT ISITMA
RADIANT HEATING WITH GIRAD

9.500 m?

2.400 m? 6.000 m?



Duvar Uygulamasi
Wall installation

20.000 m?

9.000 m?

Dikey Cati Uygulamasi
Roof installation

Yatay Cati Uygulamasi
Shed installation

12.000 m?

Tavan Uygulamasi
Ceiling installation



EN GUVENILIR SERIT TiP BORULU RADYANT

THE MOST RELIABLE RADIANT STRIP

GIRAD serit tip borulu radyant isiticilar, patentli bir ECOMIX brulér,
bir ya da iki borulu radyant modullU devreler ve bir dijital kontrol
cihazindan olusur. Radyant devre, vakum durumunda calisan ve
gidis-dénus borulu modullere sahip kapali bir sistemdir.
Dogalgaz veya sivi yakit ile calisan brulor, radyant devrenin
thplerinin icinde ylksek hizda dolasan tasliyici bir akiskan (hava
ve yanmis gaz karisimi) Uretir. Borular gerekli cevresel konforu
saglamak icin ihtiya¢ duyulan radyant enerjiyi Greten 100°C ila
300°C arasinda (gereksinimlere gore) bir ylzeysel sicakliga
ulasir.

Radyant modul borular, aliminize celikten imal edilmis ve 6zel
silikon boya ile islem gérmus ve U¢ taraficam elyaf panellerle izole
edilmistir. Radyant devreler, FRACCARO’'nun Uretim tesisinde
6nceden monte edilmis ve test edilmistir. Her moduldeki flansli
konik baglantilar sayesinde de sahada montaji oldukca kolaydir.

4 farkl brulér modeli mevcuttur:
e Gaz modulasyonlu standart model
e Gaz - hava modtilasyonlu yiiksek verimli model

e IsI geri kazanimli ve gaz-hava modulasyonlu
yogusma iiniteli model

* Dizel yakit ile calisan sivi yakith model
* Gii¢ arahg:: 50/100/115/150/200/300 kW

» GIRAD BRULORU paslanmaz celik yanma iinitesi, tam takim
emniyet ve kontrol cihaz setleriyle donatiimis “ECOMIX” gaz
brulord, ters kanath fan, egzoz duman borusu ve kontrol
panelinden olusur.

« ECOMIX BRULOR VENTURI tliplere sahip hava akimli Avrupa
Patentli (Patent No. 94115945) bir gaz briloértudur.

» YUKSEK VERIMLILIK Hareketli hichir parcasi yoktur.

+ ALEV MODULASYONU Her bir briilér tarafindan saglanan
Isitma guicu, i¢c konfor sicakligina ve sensorler tarafindan
Olculen dis ortam sicakligina bagli olarak gercek zamanli ola-
rak duzenlenir.

» MODULASYONLU BRULOR ihtiyac duyulan her kapasitede en
iyi performansi saglar.

+ SU GECIRMEZ DIS MUHAFAZA

Radiant strip system consists of a patented heat generator, a
single or double-pipe radiant circuit and a control system digital
device. The radiant circuit is a closed circuit having go and
return tubes working in vacuum condition. The gas or gas-oil
fired burner produces a hot fluid (a mixture of air and burned
gases) which circulates at high speed inside the tubes of the
radiant circuit. The tubes reach a superficial temperature from
100°C to 300 °C (according to the requirements) producing the
radiant energy necessary to provide the required environmental
comfort. The pipes are in aluminized steel, treated with special
silicone paint and insulated with fiberglass panels on three sides.
The radiant circuits are made with pre-assembled modules and
bournes are tested in our factory. Installation on site turns out
to be very easy also thanks to the coneshaped joints flanged in
each module.

The generators are available in 3 models:
» Standard with gas modulating burner
 High efficiency with air-gas modulating burner

* Condensing Unit
with heat recuperator and air-gas modulating burner

e 0il working with diesel fuel

Power range: 50/100/115/150/200/300 KW

i+
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Standard GIRAD - yiiksek verimlilik
Girad standard - high efficiency

* GIRAD GENERATOR The combustion unit consists of a
stainless steel combustion chamber, a gas burner “ECOMIX”
complete with a full set of safety and control devices, a fan
with a reverse-blade turbine, exhaust fumes pipe and a digital
control panel.

e BURNER ECOMIX is an air-stream gas burner with VENTURI
tubes, provided with EUROPEAN PATENT no. 94115945.1.

* HIGH RELIABILITY No moving parts.

e MODULATION OF THE FLAME AND THE POWER The
heating power supplied by each burner is regulated in real
time depending on the internal comfort temperature the and
external temperatures that are measured by sensors.

* MODULATING BURNER Ensures best performance at any

power level.

WATERPROOF EXTERNAL HOUSING



STATIK DEVRE ELEMANLARINDA 10 YIL GARANTI
10 YEARS WARRANTY ON STATIC CIRCUIT ELEMENTS

AVANTAIJLAR
ADVANTAGES

Mikemmel konfor ve homojen sicaklik
Yiksek performans

Bolgesel i1sitma imkani

Gaz ve elektrik tiketiminde enerji tasarrufu

Hava tabakalasmasi olusmaz. / Hava akimi olusmaz

ECOMIX® BRULORU

Patentli Ecomix bruldrleri, modulasyonlu aleve sahip ve en diisuk
emisyon degerleriyle en yliksek yanma verimini garanti eder; en
verimli modellerde CO <10 ppm ve NOX <15 ppm emisyonlari
bulunur. Girad sistemler modulasyonlu ECOMIX brulorlerle dona-
tilmistir ve % 95,5’e varan yanma verimi saglarlar. Bacadan sl
geri kazanimli Yogusma Unitesi bulunan Girad, % 107’ye kadar
yanma verimine ulasabilir.

TERS BICAKLI FANLAR

Geleneksel fanlara gore ters bigakl emis fani, borularin icindeki
yanmis dumanlarinin sirkulasyonu icin cok daha iyi performans
gosterir ve bu da elektrik enerjisinde 6nemli dlgude tasarruf
saglar.

EKO-TARARRUF CiHAZI

Bu moduler aktuator, baca cikis agzi Uzerinde calisir ve yanma
icin hava girisini mikemmel bir sekilde dlzenler ve bdylece
radyant tlpler Uizerindeki en ylksek ylizey sicakligini da
koruyarak gaz modUllasyonu boyunca minimumdan maksimum
glice kadar yUksek stokiyometrik degerler elde eder.

Optimal comfort and homogeneous temperatures
Very high efficiency of the system

Possibility of heating only some zones

Energy savings on gas and electrical consumptions

No air stratification / No air drafts

ECOMIX BURNER®

Ecomix burners are patented, with modulating flame and
guarantee the highest combustion efficiency with lowest
emission values: the most efficient models have emissions of
C0O<10 ppm and of NOX<15 ppm.

Girad generators are equipped wih modulanting burners ECO-
MIX and achieve combustion efficiency up to 95,5%. Girad
with Condensing Unit with heat recuperator on the chimney
can reach combustion efficiency up to 107%.

REVERSE-BLADE ASPIRATOR

The reverse-blade aspirator in respect with traditional fans, is
much more performing for the circulation of the combustion
fumes inside the tubes allowing considerable electrical energy
savings.

ECOSAVING DEVICE

This modular actuator works on the chimney gate perfectly re-
gulating the air intake for combustion and so obtaining great
stoichiometric values all along the gas modulation from mi-
nimum to maximum power, also keeping the highest surface
temperature on the radiant tubes.

Modlasyonlu valf - gaz modulasyonu
Modulating valves - gas modulation

Eko-tasarruf cihazi - hava modulasyonu
Ecosaving device - air modulation

Ecomix Brulori - patentli multiventuri teknolojisi
Ecomix Burner - patented Multiventuri technology




ISI ESANJORLU

(11 DEGISTIRGECLI)
YOGUSMA UNITELI GIRAD
ILE % 107'YE

VARAN YANMA
VERIMLILIiGIi

HEAT EXHANGER
CONDENSING UNIT o
FOR GIRAD RADIANT STRIP
WITH COMBUSTION
EFFICIENCY UP TO 107 %.

Bu yenilik¢i 1si esanjoru, brulérden cikan egzoz gazindaki gizli
Islyl geri kazanmakta ve her zaman radyant borularin yuzey
sicakhgindan ve modilasyonlu brllor tarafindan saglanan
glcten bagimsiz olarak yogusma yapmaktadir.

Piyasadaki geleneksel serit tip radyant sistemlere kiyasla
% 40’a varan enerji tasarrufu saglanabilinir.
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This innovative heat exchanger recuperate the latent heat on the
exhaust fumes going out from the generator, and always make
condensation indipendently from the surface temperature of the
radiant tubes and from the power supplied by the modulating
burner.

Energy savings up to 40% can be achieved in comparison with
traditional radiant strip systems on the market.



%% FRACCARO

.J/ RADIANT SOLUTIONS

UYUMLU CiHAZ
APPLIANCE COMPLIANCE
GAR 426/2016/EU
ECODESIGN 2281/2016/EU

EN GELIiSMIS VE
EN GUVENILIR ¢6zUM )
THE MOST ADVANCED

AND RELIABLE
SOLUTION

GIRAD RADYANT ISITMA SiSTEMIiNiN

GELENEKSEL KONVEKTIF ISITMA SISTEMIi iLE KARSILASTIRILMASI
COMPARISON BETWEEN GIRAD RADIANT SYSTEM

AND THE TRADITIONAL CONVECTIVE HEATING SYSTEM

YOGU$MA UNITELI GIRAD iLE
ENDUSTRIYEL RADYANT ISITMA
I. .I o * Aninda isitma ve sifir konvektif hareketlerin
10°C olmamasi
* Tavanda hava tabakalasmasi olusmaz.
e Isitilmis tim ylizeyde mikemmel cevresel
konfor
* Sadece ihtiyac duyulan yerde isitma
15°¢c ° Enerji tasarrufu garantisi.

INDUSTRIAL RADIANT HEATING WITH GIRAD
o~ RADIANT STRIP WITH CONDENSING UNIT
18°C  « |mmediate heating and absence of convective

motions.

* No upwards stratification.

* Excellent environmental comfort over the entire
heated surface.

* Heating only where it is needed

* Guaranteed energy savings.

AVANTAIJLAR
ADVANTAGES

DUSUK GAZ TUKETIMI

Yanmis egzoz gazindaki gizli 1sinin geri kazaniimasiyla,
yogusmali sicak hava Uretecleri ve yogusmali kazana
sahip yerden isitmali sistemlere kiyasla % 50’ye varan
enerji tasarrufu saglar.

GERi DONUS MALIYETI
Normal Girad radyant sistemlere kiyasla sadece 2 yil
icinde geri donus maliyeti.

MUKEMMEL KONFOR
FRACCARO radyant isitma, binanin icinde olaganusti bir
isil konfor saglar.

CALISMA ARALIGININ ESNEKLIiGi
Gug, binanin enerji gereksinimlerine gore (modulasyonlu
bruldrler) gercek zamanli olarak ayarlanir.

YERDEN ISITMA SISTEMLERI
« Sirekli hava sirkillasyonu nedeniyle meydana
40°C gelen toz hareketleriyle olusan kirli ve sagliksiz
hava
30°C ° Tavanda olusan sicak hava tabakalagsmas,
dUsuk sistem performansi ve ylksek isletme
maliyetleri
20°C  « Yiiksek enerj tiiketimi
 Dustk isil konfor.
10°C FLOOR HEATING SYSTEMS
* Continuous movement of large quantities of
o~ airmasses with consequent suspension of
J 5°C  dust and presence of unhealthy air in the
premises.
* Upwards stratifications, low system
performan-ces and high running costs.
* Energy wasted.
* Low thermal comfort.

LOW GAS CONSUMPTION

The latent heat of the combustion fumes is recuperated
allowing up to 50% energy saving compared to any con-
densing hot air generator and any underfloor heating with
condensing boilers.

PAYBACK TIME
Payback time of only about 2 years compared to normal
Girad radiant system.

GREAT COMFORT
FRACCARO radiant heating ensures an outstanding thermal
comfort inside the building.

FLEXIBILITY OF SETTING
The power is adjusted in real time according to the energy
requirements of the building (modulating burners).



GIRAD BASE

ISITILACAK MEKANDA KURULUMU YAPILACAK MODULLER
RADIANT MODULES TO BE ASSEMBLED ON INSTALLATION SITE

Ozel makinalar ile yikanan ve yaglanan ALUMINIZE
CELIK BORULAR yine 6zel bir proses yardimi ile silikon
boya ile boyanarak korumal atmosfer altinda

kurutma islemine tabi tutulurlar.

YAN PANELLER
Yalitim panellerine sabitlenmis boyali galvanizli celikten
destek cerceveleri.

LATERAL FLASHING STRIP
In prepainted galvanized steel fixed to the insulating
panels support frames.

THE TUBES ARE IN ALUMINIZED STEEL washed and

degreased, they shall undergo a special process for
the application of high temperature resistance silicone
paint and drying under protected atmosphere.

Pipes are available also in black calorized steel.

ISIL GENLESME CONTALARI

Isil genlesme contalari (kompansatérler) paslanmaz
celikten imal edilmis olup, baglanti nipelleri ve paslanmaz
celik glivenlik kablolari ile donatiimistir.

EXPANSION JOINTS
are in stainless steel, already assembled with connection
nipples and stainless steel safety cables.

BORU BRAKETI (DESTEK PARCASI )
ve yalitim panel destegi.

TUBE FASTENING
and insulating panel support frames.

FLANSLAR VE BAGLANTI HALKALARI

Borularin yliksek sizdirmazlik ve dayanikliiga sahip olmasi
icin ic- ice gecmeli baglanti yoluyla baglanmasini saglayan
dairesel halkalar.

FLANGES AND CLOSING RINGS
Closing rings for connection of the pipes through
coneshaped joints with high tightness and durability.

YUKSEK YOGUNLUKLU BEYAZ FIBERGLASS YALITIM
PANELLERI

Fenol ve formaldehit icermeyen yliksek yogunluklu
beyaz cam ylnli yalitim panelleri daha iyi isi yayihminin
saglanmasi icin aliminyum folyo ile kaplanmistir.

HIGH DENSITY WHITE FIBERGLASS insulating panels,

with white high density glass wool free of phenols and
formaldehyde, coated with aluminium foil for a better heat
reflection.




GIRAD PLUS

FRACCARO URETIM TESIiSINDE BIiRLESTIRILEREK
TESLIM EDILEN RADYANT MODULLER

RADIANT MODULES

ASSEMBLED IN FACTORY

MONTAJLI RADYAN MODULLER - 1,5 m - 3 m - 6 m Yiiksek ASSEMBLED RADIANT MODULES -1,5m-3m-6m
kalite standartlarina ulasmak ve ekipmanlarin montajini are manufactured and assembled in our factory, in
kolaylastirmak amaciyla Fraccaro fabrikalarinda Uretilir ve order to achieve high quality standards and to make
monte edilerek teslim edilirler. the installation of the equipment easier.

Her boru konik birlesim yerleriyle flanslanir ve termal genlesme

nedeniyle tiiplerin serbest yatay salinimini saglayan zincirlerle Ust ve yan panel izolasyonlari oldukca kalin ve yiksek yogunluklu malzemeden olusmaktadir.
cerceveye sabitlenir. Bu sayedeé borularin daha uzun émirli Bu yapi beyaz cam ylnlnden olusan panellerinin dis kismina aliminyum folyo yapistirilarak
olmasi saglanir ve yalitkan yiiniin koruyucu aliminyum filminin (fenol ve formaldehit icerigi bulunmamaktadir) elde edilmektedir. Daha sonra bu yapi ana
Kirllma riski ortadan kaldirilir. cerceveye sikica sabitlenir ve yalitkan bir hava odacigi olusturacak sekilde borulardan ayrilir

ve boylece i1sI kayiplarini yukari ve yanlara dogru azaltir.
Each pipe is flanged with coneshaped joints and fixed to the

frame with chains that allow the free horizontal oscillation of Top and lateral sides insulations are very thick and with high density, made of white glass
the pipes for thermal expansion. In this way the pipes have wool with aluminium foil treated with inorganic binders totally free from phenols and

a longer life and there is no risk of breaking the protective formaldehyde, is firmely fixed to the main frame and detached from the tubes forming an
aluminum film of the insulating wool. insulating air chamber that reduces the heat losses upwards and sidesways.

Sikistirma kaplini Konik baglanti detayi Baglanacak borularin birlesimi Baglanmis iki boru baglantisi

Bayonet joint Detail of conic joint Flanged joints to be connected Connected flanged joints

Sikistirma kaplini, devrenin kusursuz Radyant borular, 6zel konik baglantilar ile birlestirilir, montaji kolaydir ve ylksek sicakliklara karsi ok direnglidir.

saglamligini ve sikilgini garanti eder. Silikon, conta veya farkl yapistirici kullanan diger baglanti tlirlerinin aksine, konik baglantilar son derece uzun 6murlidir, rahatsiz edici hava

.. S S sizintilarini 6nler ve sonug olarak radyan sistemin isil verimini arttirir.
Flanged joints avoid air entering in the ° 4

tubes as time passes by thus lowering the Flanged coneshaped joints and closing rings are used to join the radiant modules, thus ensuring an excellent tightness in time.
efficiency of the system. Unlike others type of connections with, nipples, silicon, gaskets or other adhesive material, the closing rings have exceptional thightness in
time avoiding unpleasant air infiltration with following decrease of thermal efficiency of the heating system.

Montajli kompasantorlii radyant modiiller

zaman iginde uzun stire maruz kaldiklar yliksek termal genlesmeler ile
ylzlesmek icin mutlak bir bukilmez saglamlik saglar. Tim radyant
moddilleri yiksek yogunlukta fenol ve formaldehit icermeyen beyaz cam
yunu (fiberglastan) yapilmistir.

Assembled expansion radiant modules

ensure longer duration in time and an absolute inflexional rigidity to face
the high thermal expansions they are subject to.

All the radiant modules are made with white fiberglass

high density free of phenols and formaldehyde.

Hizl kurulum

“GIRAD BASE” modeline kiyasla %60 oraninda daha hizli kurulum
oOzelligine sahiptir. Onceden birlestirilmis moddiller, kamyon hacimlerini
%100 oraninda doldurmayr mimkun kilar ve santiyede malzeme
ylkleme, bosaltma ve tasima islemlerini kolaylastirir.

Faster installation

Installation 60% faster compared with base models. Pre-assembled
modules make possible to fill truck volumes at 100%, and allow easier
operation for loading, unloading and handling material on site.




RADYANT MODULLER
THE RADIANT MODULE

GIRAD Radyant modduller, cinko kapl celikten bir destek
cercevesi ile kavranmaktadir. Cerceve, silikon boya ile islem
gormus alUminize celikten bir veya iki boruyu, Uc tarafi yalitiml
cam fiberglas panelleri ile desteklemektedir. 1.5, 3 ve 6 metre
uzunlugundaki montaja hazir moduller, uzunlugu ve sekKili
isitilacak binanin gereksinimlerine gore degisebilen devrelerin
¢cok esnek bir sekilde uygulanmasina izin vermektedir.

The radiant module is realized with a supporting frame in zinc-
coated steel. The frame supports one or two pipes in aluminized
steel treated with silicone paint and having insulating fiberglass
panels on three sides. The pre-assembled modules in 1.5, 3 and
6-meter length allow a very flexible application of the circuits
whose length and shape can vary according to the requirements
of the building to be heated

180° dirsek modull
180° bend

90° ya da 45° seviye degisim modulu
Height variation 90° or 45°

GIRAD’In tiim
brilorleri dis
mekan
montajina
uygundur.

All burners

are suitable
for
installation
outdoor .

90° donls modull
90° bend

T modil
T bend
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J/ RADIANT SOLUTIONS

TEKNIK OZELLIKLER
TECHNICAL FEATURES

Modiilasyonlu Briilérler - Modulating burners Yogusma Uniteli Modiilasyonlu Briilorler - Modulating burners with condesing unit

MODEL GSR200.1HC|GSR200.2 HC| GSR300.1HC

GSR50.1H | GSR100.2H | GSR100.1H (GSR100.1EH| GSR150H (GSR200.1H | GSR200.2H | GSR300.1H

GSRxxxA= Gaz modiilasyonlu
GSRxxxH= versione con bruciatori modulanti aria - gas

GSR50.1A ‘GSRIOO.ZA‘GSRIOO.IA GSR100.1EA| GSR150A GSRZOD.IA‘GSRZOD.zA‘GSRSOO.lA

GSRIOO.ZHC‘ GSR100.1HC

GSRlOO.lEHC‘ GSR150HC

Giic min-max

Power min-max [kw] 35+50 70+100 90+115 | 120+150 | 140+200 | 140+200 | 210+300 70+100 90+115 | 120+150 | 140+200 | 140+200 | 210+300

—_— G20/25 [m’st/h] | 3,6+5,3 7,4+10,5 9,56+12,2 | 12,6+15,8 | 14,7+21,2 | 14,7+21,2 | 22,2+31,7 7,5+10,5 9,56+12,2 | 12,6+15,8| 14,7+21,2 | 14,7+21,2 | 22,2+31,7
uketim

Consumption

G30/31 [Kg/h] 2,7+4 5,6+8,1 72+9,3 | 9,6+12,1 |11,3+16,2|11,3+16,2 | 17+24,2 5,6+8,1 7,293 |9,6+12,1 |11,3+16,2|11,3+16,2| 17+24,2

Yanma Verimi GSR ... A Modeli: 92%’ye ulasan - GSR ... H Modeli: %95,5’e ulasan GSR ... HC Modeli: %107’e ulasan
Combustion efficiency Models GSR ... A : up to 92% - Models GSR ... H : up to 95,5 % Models GSR ... HC : up to 107 %

Is1 Rekiipatorii
Type of heat recuperator

- CD - 003 CD - 004

Elektrik Beslemesi
Voltage

Elektrik Tiiketim
Electrical consumption

fv’e“,?,':t“ff';',',i' — [Kgl 88 9 115 119 127 165 173 191 210 214 257 280 303

[VAC 1N] 1~ \ N \ 50 Hz 230V 3~ \ N 50 Hz 400V 1~\ N\ 50 Hz 230V 3~ \ N 50 Hz 400V

[Watt] 370 1500 1100 3000 1060 1920 3000 3820

Yogusum suyu miktan
Quantity of condensed [I/h] - 7,5+9 10+10,5 11+11,7 | 11+11,7 | 14+175
water

Min/max serit boru uzunlugu Min/max serit boru uzunlugu
Min/max virtual lenght Min/max virtual lenght

Goriiniir uzunluk min/
max @ 200 mm 1 boru
Min/Max virtual lenght 1
pipe @ 200 mm

(m] 42/72 | 54/90 - 54/90 -

Goriiniir uzunluk min/
max @ 200 mm 2 boru
Min/Max virtual lenght 2
pipe @ 200 mm

[m] 21/36 | 27/45 - 27/45 =

Goriiniir uzunluk min/
max @ 300 mm 1 boru
Min/Max virtual lenght 1
pipe @ 300 mm

[m] - 54/150 | 60/156 | 76/168 | 102/234 | 102/234 | 156/324 - 54/150 | 60/156 | 76/168 | 102/234 | 102/234 | 156/324

Goriiniir uzunluk min/
max @ 300 mm 2 boru
Min/Max virtual lenght 2
pipe @ 300 mm

m] - 27/75 30/78 38/84 51/117 | 51/117 | 78/162 - 27/75 30/78 38/84 51/117 | 51/117 | 78/162

Boru Gapi

Radiant Strip Diameter (™™ 200 300 200 300

Sivi yakit versiyonlari da mevcuttur.
Available also with oil burners.

AR-GE Departmani Maliyet Tahminine Montaj Ekibi Teknik Destek Ekibi
Research & Development yonelik Miihendislik Departmani Installation team Technical after sale service
Engineering department
for cost estimation



YILLIK ENERJiI TUKETIMI
KARSILASTIRILMASI

COMPARISON OF ANNUAL ENERGY

CONSUMPTIONS

35.000

30.000

Until

-46%

25.000

20.000 Until

15.000

10.000

Yuksek enerji tasarrufu
ve devlet tesvikleri
sayesinde, eski bir sicak
hava ya da yerden isitma
sistemini yeni bir GIRAD
sistemi ile degistirmek

Thanks to the high
energy savings and
government incentives,
the  payback time
of the investment

Consumption of natural gas per year (in m3)

Yillik Dogalgaz Tuketmi m?

5.000

Sicak hava

sistemi
Warm air
system

FRANET 3 - YENI UZAKTAN

-67% icin yapilan yatinmin geri ~ for replacing an old
donus slresi sadece 3-4  warm air or underfloor
yildr. heating system with a
i . . hew GIRAD system is
NOx  emisyon  degeri
2015/1188 (EU) only of 3-4 years.
Yénetmeliginin belirledigi
GRAD- Standard  GIRAD,-Yogusma e, limitierin ~ her  zaman Nox  level  always
Girad radiant Uniteli Underfloor

strip standard Girad radiant strip
with Condensing

Unit

heating

KONTROL SISTEMI 3
NEW REMOTE CONTROL SYSTEM
WITH FRANET 3

Software

=

Franet 3

| -

Franet lite

(

Uzaktan Destek
Remote assistance

Birkac yil suren arastirma ve gelistirme surecinde
sonrasinda, Fraccaro, yuzlerce radyan isitma
cihazini kontrol etme imkani saglayan ve uzaktan
destek (teleassistance) sistemini igeren yeni
Franet 3 kontrol sistemlerini gelistirdi.

Konfor sicakligl ve takvimi, isitma sisteminin
durumunu ve sistemin calisma istatistiklerinin
programlanmasini saglar; brilérlerin durumunu,
ic bilesenlerin  davranislarini, ic sicakliklari,
dis sicakligl ve baca gazi sicakligl verilerin
dogrulanmasi, kaydedilmesi ve arsivienmesi de
mumkunddr.

Fraccaro Kontrol Sistemleri:

Standard: Termostat Crono 30

Dokunmatik Ekran: Franet Lite

Yazilim: Franet 2 CD

Uzaktan Kontrol (Teleassistance): Franet 3 Musteri
Bina Yonetim Sistemine Baglantisi: Gateway

altindadir.

below the limits of UE
standards 2015/1188.

After several years of development, Fraccaro
developed new Franet 3 control systems with
tele-assistance, and possibility to control
hundreds of radiant heating devices.

It allows programming of comfort temperature
and calendar, status of the heating system
and operation statistics; it is possible to save
and store data and verify the following items:
status of the generators, behavious of the
internal components, internal temperatures,
external temperature, temperature of the flue
gas.

Fraccaro Control Systems:

Standard: Thermostat Crono 30

Touch Screen: Franet Lite

Software: Franet 2 CD

Tele-assistance in remote: Control system
with Franet 3 WebServer

Connection with customer BMS (Building
Management System): Gateway




WATERSTRIP

SICAKSULU VE BUHARLI
RADYANT PANELLER
HOT WATER AND STEAM
RADIANT PANELS
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SICAK SULU VE BUHARLI RADYANT PANELLER
HOT WATER AND STEAM RADIANT PANELS

Sicak su panelleri, yangin riski altindaki endiistriyel ya da
hastane, otel, konut, isyeri, vb. ortamlar icin uygundur.
Kuguk, orta ve blyUk binalar icin hava hareketi olusturmayan
etkili, gvenli ve sessiz Isitma saglarlar.

Dusuk 1sI tabakalasmasi sayesinde, sicak su panellerinin
kurulumu olaganustu bir cevre rahathg| saglar.

ENERJi KAYBI YOKTUR.
BOLGESEL SICAKLIK MODULASYONU

NO ENERGY WASTED
ZONE TEMPERATURE MODULATION

10°

15°

18°

AVANTAIJLAR
ADVANTAGES

Yuksek verimlilik ve enerji tasarrufu

Sicak hava aparey uygulamalarina kiyasla %30 daha az tuketim

Sirkllasyon pompasi ve fan sistemi olmamasina bagli
olarak elektrik tiketimini % 95’ kadar azaltma

Hava hareketi olusmaz.
Sessiz ¢calisma

Yiksek radyant verimliliginin gerekli oldugu yluksek
yangin riskine sahip ortamlar icin ideal ¢c6zim

The Hot Water Panels are suitable for both industrial and civil
environments at fire risk.

They provide effective, safe and silent heating with no air
movement for small, medium and large buildings.

Thanks to the reduced heat stratification, the installation with hot
water panels ensures an extraordinary environmental comfort.

Hight efficiency and energy savings

-30% consumption compared to installations with hot air
No ventilation system -50% electrical consumption

No air movement

No noise

The best solution for environments at high fire-risk,
where a high radiant efficiency is required



YENILIKCi YAPISAL OZELLIKLER

EN-14037 GORE SERTIFIKALI

@ 22 BORULAR
Tam 22 mm’lik baski baglanti parcalari icin nominal boyut
olan 22 mm’lik capa sahip cinko kapl ¢elik borular.

STANDART UZUNLUKLAR 4 m. ve 6 m.
Talep edilmesi halinde farkli renk ve boyut secenekleri de
mevcuttur.

ONCEDEN BOYANMIS PANELLER
Cinko kaplamali celikten radyant paneller.

KENDIi KENDINi TASIYAN CERCEVE ve TASINABILIR KANCA
Maksimum saglamlik icin yan profilli ve merkezi yatakl
radyant paneller.

ESNEK KURULUM

Mobil kancalar, zincirlerin kendinden destekli profil boyun-
ca sabitlenmesini saglar; ya da 1,5 metrede bir sabitleme
cercevesine kanca takma imkani.

ASIMETRIK CIKIS BORULARI

Panel lzerindeki homojen sicakligl saglamak igin akis dengesi-
ne sahip asimetrik ¢ikis borulari.

SICAKLIK
Maksimum 120 dereceye kadar sivi sicaklig.

ONCEDEN MONTE EDILMi$ YALITIM

%% FRACCARO

.J/ RADIANT SOLUTIONS

INNOVATIVE
CONSTRUCTION FEATURES

Certified in accordance with EN-14037

TUBES @ 22

Zinc plated steel tube diameter 22 mm, which is the
nominale size suitable for all the 22 mm pressfittings.
STANDARD LENGHTS: 4 AND 6 METERS

Sizes and colours out of standard upon request.
PRE-PAINTED PANEL

Radiant panel in zinc plated pre-painted steel.
SELF-SUPPORTING FRAME AND SLIDING HOOKS

Radiant panel with self-supporting frame to offer the best
stiffness.

FLEXIBLE INSTALLATION

Best flexibility in the installation thanks to the sliding hooks
installer the clains all along the self-supporting frame; or
hang them on the fix franes every 1,5 m.

ASYMMETRIC MANIFOLDS
Asymmetric manifolds with balanced flow for uniform
temperature on the panel.

TEMPERATURE
The maximun temperature of the fluids up to 120°C.

PRE-MOUNTED INSULATION
for faster installation.

Baski baglanti
elemani

Hizli kurulum icin 6nceden monte edilmis yalitim.
Couplling
element

I PRESSFITTING

Lehim kaynak baglantili
Braze welding connection

Asimetrik manifold
Asymmetric manifold

Tasinabilir kanca
Mobile hookers

Esnek kurulum

Baski baglantili birlestirme
sistemi

Coupling system with pressfitting
joints

APPLICATIONS

dogramacilk atolyeleri, mobilya fabrikalari, showroom
kaporta atolyeleri ve endUstriyel boyama tesisleri
ambalaj, plastik, kimya endustrisi

oto tamir atélyeleri

Very flexible installations

Galvanizli borular @ 22mm
Galvanised tubes @ 22 mm

Uzun siire dayaniklihgin glivencesi
onceden boyanmis panel
Prepainted panel

Guarantee of long durability

UYGULAMA ALANLARI

joineries, furniture factories, showroom

coachworks, industrial paintings
producers of packages, plastic items, chemical industries

car repair shops




B TiPi KURULUM
INSTALLATION TYPE B

Giris ve cikis hatlarinin zit yonlerde oldugu kurulum
Inlet and outlet on opposit sides

Girig hatt; . Inlet line

Clk/§ hatt;. Outlet lin
e

D TiPi KURULUM
INSTALLATION TYPE D

Giris ve ¢ikis hatlarinin ayni yénlerde oldugu kurulum
Inlet and outlet on same side

Giri§ ve
Infet ang 2’5

S hatty

I
tlet Jine

Giris
Inlet

———

¥

Cikis
Outlet

e

e

4 )
Cikis Giris
Outlet Inlet

WATERSTRIP PANELLERIN TEKNiK OZELLIiKLERI
TECHNICAL FEATURES OF WATERSTRIP PANELS

Modeller Boru Sayisi Boru Capi (mm) Aralik (mm) Genislik (mm) Isil ¢cikis - Thermal output - (W/m)

Models N. of tubes Diameter (mm) Pitch (mm) Width (mm) AT 30 AT 40 AT 60 AT 70
WP2-060 4 22 150 550 170 239 310 383 459

WP2-090 6 22 150 850 249 349 454 563 675

WP2-120 8 22 150 1150 340 475 616 761 910

WP3-030 3 22 100 300 105 146 189 233 278

WP3-040 4 22 100 400 140 194 251 310 370

WP3-060 6 22 100 600 208 289 374 461 551

WP3-090 9 22 100 900 312 434 561 692 826

WP3-120 12 22 100 1200 402 565 735 912 1094
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VAPORAD KURULUMU

¢ EN-14037 standartlarina uygun olarak iiretilmektedir.

« ki kademeli, modulasyonlu ve baca gazi isI kazaniml
yogusmali Unitelileri mevcuttur.

e Kazan dairesine ihtiyac duyulmaz.
e %91’den %107’ye ulasan yanma verimi.

» QOzel bir antifriz kiti ile -40°C’ye kadar dis mekanda
kullanima uygun vakum tip buhar kazani.

e Panellerdeki isitma islemi, buhar yogunlasmasinin gizli 1sisi
ve buharin dogal sirkulasyonu kullanilarak gerceklestirilir.

¢ Paneller boyunca sabit sicaklik.

¢ Sicak su sistemlerine kiyasla iki kat daha fazla isil konfor.
e Hizl devreye alma ve 1sinma tepkisi.

* Cok dusuk elektrik tuketimi ve emisyon salinimi.

* Vaporad kazanlar kaskat olarak birlestirilebilir. Diger bir
deyisle 1.000 kW 1sI elde etmek icin 200 kW'lik 5 adet
vaporad kazani hatta monte edilebilir.)

¢ Sistemdeki maksimum basing¢, maksimum buhar
sicakhiginda 0,5 bar’dan disuUktur.

Yiiksek radyant verimliliginin gerekli oldugu yiiksek
yangin riskine sahip ortamlar i¢in ideal ¢oziim

USING VAPORAD

e Outputs in accordance with EN-14037.

* Generators can be with 2 stages, modulating, and with
condensing unit with heat recuperator on the chimney.

* There is no need of steam heating plants (boiler rooms).
e Combustion Efficiency from 91% up to 107%.

* Boiler can be installed outdoor, at temperatures up to -40°C
with antifreezing kit.

* The heating process in the panels is carried out using the
latent heat of the steam condensation and the principle of
natural circulation of the steam.

* Constant temperature along all the panels.

e Double thermal outputs of the panels compared with panels
with hot water.

* Speed of start up and heating response.

e Very low electrical consumption and low emissions in the
atmosphere.

e Vaporad boilers can be combined in line (i.e.: 5 Vaporad
boilers 200 kW can be installed in line order to obtain 1.000
kW heating power).

e Maximum pressure in the system is lower than 0,5 bar at
maximum steam temperature.

VAPORAD is the ideal solution to provide high radiant
efficiency for environments at fire risk.

Radyant
paneller
Radiant
panels

Tavan kancalar Dis duvar kurulumu Vaporad kazani
Ceiling hooks Outdoor wall installation Vaporad boiler

APPLICATIONS

Vaporad’in bircok endustriyel alanda kurulumu
saglanabilir:

dogramacilik atolyeleri, mobilya fabrikalari, showroom
kaporta atolyeleri ve endustriyel boyama tesisleri
ambalaj, plastik, kimya endustrisi

oto tamir atolyeleri

Vakum cihazi
Vacuum device

Vakum kontrol cihazi, basing ve sicaklik kosullarini
surekli olarak izler. Termodinamik su-buhar
dengesinin tutarli olmamasi durumunda (es zamanh
basing-sicaklik kontroll), buharin kagmasina izin
vermeden fazla hava devreden atilir.

The vacuum control device is used to continuously

monitor the pressure and temperature conditions.
In the case that the thermodynamic water-steam

balance is not consistent (simultaneous control of
pressure and temperature), the excess air is expelled
from the circuit without letting the steam escape.

Vaporad has been successfully installed in many industrial
environments such as:

Jjoineries, furniture factories, showroom
coachworks, industrial paintings
producers of packages, plastic items, chemical industries

car repair shops



VAKUM TiP BUHAR KAZANLI RADYANT PANELLI SISTEM
VACUUM STEAM BOILER WITH RADIANT PANELS

Vaporad sistemi bir buhar kazani, buhar dagitim borulari ve
yogunlastirlmis su buhari icin geri donUs borularindan
olusur. Tim devre kapall ve vakum konumundadir. Sistem
su bazli sistemler icin gerekli olan pompalara ihtiyac
duymadan buharin dogal sirkllasyonunu kullanir. Buhar,
termal enerjisini 1sitma panellerine verdikten sonra yogunlasir
ve kazana geri doner. Tum islem, buhar yogunlasmasindan
gelen gizli 1s1 kullanilarak paneller boyunca sabit bir sicaklikta
gerceklestirilir. Panellerin ortalama ylzey sicakligl 105°C'ye
ulasir.

ENERJi TASARRUFU
BOLGESEL (ZON) SICAKLIK AYARI

NO ENERGY WASTED
TURE MODU

ZONE TEMPE ATION

10°

15°

18°

AVANTAIJLAR
ADVANTAGES

Yuksek verimlilik ve enerji tasarrufu

Sicak hava aparey uygulamalarina kiyasla %30 daha az tuketim

Sirkulasyon pompasi ve fan sisteminin olmamasina
bagh olarak elektrik tiketiminde %95'e kadar azalma

Hava hareketi olusmaz.
Sessiz ¢calisma

Yiksek radyant verimliliginin gerekli oldugu ylksek
yangin riskine sahip ortamlar icin ideal ¢c6zim

The Vaporad system is composed of a steam boiler, steam
delivery tubes and return tubes for condensed steam. The whole
circuit is closed and in vacuum condition. This system uses the
natural circulation of the steam and does not require pumps,
which are necessary for water-based systems. The entire
process is carried out with a constant temperature along the
panels using the latent heat from the steam condensation. The
average superficial temperature of the panels is 105 °C.

Hight efficiency and energy savings

-30% consumption compared to installations with hot air

No hydronic pumps and mechanical fans,
with reduction of electrical consumption up to 95%.

No air movement
No noise

The best solution for environments at high fire-risk,
where a high radiant efficiency is required
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Duman Sicakhg
Fumes temperature
40-50 °C

Govde kaybi 1% 2%

Baca kaybi
Cover loss 2%

Chimney loss

VAPORAD - YOGUSMA UNITELI

Yogusma uniteli Vaporad vakum kazanlari, yanma sonucunda
ortaya cikan egzoz gazi buharinda bulunan gizli 1sinin neredey-

& Geri Donils se tamamini geri kazanir. Isi geri kazanim Unitesinde kullanilan
2g Return Ozel paslanmaz celik 1sI esanjorleri sayesinde egzoz gazi sicak-
'3% hg1 yaklasik 45 - 50 °C dusurtlur ve dumanin yogusma gizli
< . s - P
i 1sisi emilerek %107’ye varan global yanma verimi ve ¢ok dusik
(&) o . e .
%16 K . £= NOx degerleri elde edilir. Geri kazanilan 1si, sicak sulu hava
b onvektor- g+ -: D : .
ikincil : 2 Isiticisi ile cevreye verilir.
devre <) g Yogusma
16% convector >3 suyu
radiant © Condensation
secondary water VAPORAD WITH CONDENSING UNIT
E—

— Vaporad vacuum boilers with condensing unit recover almost
Q all the latent heat contained in the vapor of the combustion

¢ fumes. The low temperature of the fumes, with values of about

45 - 50 ° C, is obtained thanks to the use of special stainless

steel heat exchangers in the heat recovery unit, that absorb the

?alj/yoa’;”ggr devrenin condensation latent heat and therefore allow to obtain a global
91% radiant heat of combustion efficiency up to 107% and very low NOx values.
primary Giredit The recovered heat is introduced into the environment through

a hot water warm air heater.

107%

tesise
to the plant

YANICI GAZI
+ YANICI HAVASI
COMBUSTIBLE Gizli is1
+ COMBUSTIVE AIR Latent heat

Hassas Isi
Sensitive heat

Yogusma uniteli ve 1s1
rekupatorli (i1si geri
kazaniml) Vakum Kazani
Vacuum boiler available
with condensing unit

and heat recuperator
105 °C panellerin ylzey sicaklig
Radiant panels at 105 °C
YOGUSMA
cee e L] L] o w e
At water haat exchange VERIMLILIGI
Yogusma suyu filtre Gnitesi CO N D E N S | N G

Condensing water filter

. . EFFICIENCY UP TO
Yogusma drenaj borusu

Condensation drain pipe 1 O 7 0/




Yogusma Uniteli ve 1si
reklpatorli (1si1 geri
kazaniml) Vakum Kazani
Vacuum boiler available
with condensing unit and heat recuperator

STANDART KONTROL SiSTEMi
STANDARD CONTROL SYSTEM

N
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UZAKTAN KONTROL SiSTEMIi

REMOTE CONTROL SYSTEM

@rtam sicakligl

probu
: Ambient
| temperature
: probe

Buhar kazani
1. Steam boiler

Dis Problar
External probes

Dijital elektrik kontrol

(\«

Elektrik kontrol panosu panosu Yazilim Franet 3 Uzaktan destek
GQK control board GQK digital control board Software Remote assistance
VAPORAD KAZANI TEKNIK OZELLIKLERI
TECHNICAL FEATURES OF THE VAPORAD BOILERS

Standart - Yanma Tiiketim - Yanma Titketim
Modeller | 1o GU¢ (kW) 1 yerimiitigi %) | (Watt)- Power |  Yogusmah Modeller | 11 83¢ (W) |- yerimiiligi (%) | (watt) - Power Boyyt (mm)
Standard (kW')) Combustion Consumption Condensing models (kW'; Combustion Consumption (mm)
models Efficiency (%) (Watt) Efficiency (%) (Watt)
VPR 70 70 92,8 95 VPR 70 yogusmali 70 104,90 915 520 X 2410 X 1660
VPR 100 100 93,40 380 VPR 100 yogusmali 100 105,40 1200 520 X 2410 X 1660
VPR 150 150 92,80 215 VPR 150 yogusmali 150 107,10 1035 391 X 2410 X 1660
VPR 200 200 92,80 380 VPR 200 yogusmali 200 107,07 1200 391 X 2410 X 1660

VAPORAD PANELI TEKNIK OZELLIKLERI

TECHNICAL FEATURES OF VAPORAD PANELS

Modeller Boru Adedi Cap (mm) Aralik (mm) Genislik (mm) Su Dolu Agirhk (Kg/m) Isil Cikis (W/m) - Thermal output - (W/m)
Models N. of tubes Diameter (mm) Pitch (mm) Width (mm) |Weight with water (Kg/m)| AT 70 AT 80 AT 90 AT 100 AT 110
WP2-060 4 22 150 550 8,91 453 536 615 657 782
WP2-090 6 22 150 850 13,06 675 790 908 1029 1153
WP2-120 8 22 150 1150 17,21 910 1063 1219 1378 1540
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UNIEN IS0 150 14001 BS OHSAS 18001
9001:2015 Cevre Yonetim Sistemi s Saghg ve Giivenligi
N°9190.0FFR Yénetim Sistemi

MUKEMMEL
MODULER
SISTEM

Z024DG190TR-EN

Bu katalogdaki gizimler ve aciklamalar nihai degildir. Officine Termotecniche FRACCARO S.r.l.
Urdnlerinin gizimlerini, aciklamalarini ve 6zelliklerini kendi takdirine bagli olarak diledigi zaman ve
onceden bildirmeksizin degisiklik yapma hakkini sakli tutar.

Drawings and descriptions in the present manual are not definitive. Officine Termotecniche FRACCARO

S.r.l. has the right to modify drawings, descriptions and characteristics of its products at any time and
its sole discretion.
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MiNiMUM KOLAY KURULUM ISLETME 10 YIL
EMIiSYON VE BAKIM MALIYETLERINDE GARANTI
% 50 TASARRUF*

Fraccaro Officine Termotecniche s.r.l.
Via Sile, 48, 31033 Castelfranco Veneto (TV) - Italia
www.fraccaro.it - info@fraccaro.it

E-Gaz Malzemeleri Mihendislik Misavirlik San. ve Tic. Ltd. Sti.

Ferhatpasa Mah. 49. Sk. No:31-35 34888 Atasehir - istanbul
www.e-gaz.com.tr - info@e-gaz.com.tr

*Diger endUstriyel isitma sistemlerine kiyasla.
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