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FRITERM KuRu VE ISLAK - KURU SOGUTUCULAR

DRY AND WET - DRY COOLERS
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KURU SOGUTUCULAR o DRY COOLERS
\ 3 Seri® 3 Series FYKS / FDKS / FVKS

FYKS / FDKS

Kapasiteler ® Capacities 13,5 kW - 700 kW (EN1048, T,: 25°C, T,,io: 40°/ 35°C, Glycol %34)
Fan e Fans

Cap1 © Diameters (mm) Hizi  Speed (d/dk rpm u/min)

630 900, 650, 480

800 880, 660, 440, 330
1000 900, 670, 530
1250 900, 750, 500, 375
1450 750, 500, 375
FVKS

Kapasiteler ® Capacities : 55 kW - 996 kW (EN1048, T,: 25°C, Ty, 40°/ 35°C, Glycol %34)
Fan e Fans

Capi ® Diameters (mm) Hizi  Speed (d/dk rpm u/min)

630 900, 650, 480

800 880, 660, 440, 330

1000 900, 670, 530

ISLAK - KURU SOGUTUCULAR

WET - DRY COOLERS
& C¢€

* Dogrudan Su Spreyleme Sistemli Islak / Kuru Sogutucular
* Wet-Dry Coolers with direct water spray system

o Ag iizeri Su Spreyleme Sistemli Islak / Kuru Sogutucular i -
o Wet-Dry Coolers with Ecomesh system e Sisleme Sistemli Islak / Kuru Sogutucular
o Wet-Dry coolers with fogging system

LT-HT RADYATORLER

LT-HT RADIATORS

* Enerji tesislerinde motor, tiirbin gibi makinelerin sogutma suyu sicakliginin
diistiriimesinde ideal ¢6ziim . .

* Korozif Ortamlara Uygun Malzeme Kullanimi lle Uzun Omiirlii Calisma Garantisi

* Yiiksek Kaliteli Malzeme ve lleri Teknoloji Kullanimi lle Yiiksek Verimlilik .

* Uluslararasi Akredite Laboratuvarlarda Test Edilerek Onaylanmis Friterm Yazilimi lle
Kapasite Garantili Tasarim

* Optimum solutions for reducing engine - turbine systems’ cooling water temperature
* Made of high corrosion resistant materials assuring long operation life in corrosive ambient
© High efficient products thanks to use of high production technology and high quality materials

© Performance Guaranty by Friterm Design Software, approved by accredited laboratories

YAG SOGUTUCULAR

OIL COOLERS

& C¢€
Yag sogutucu bataryalarda kolektdr malzemesi; ¢elik, bakir veya paslanmaz celiktir.
Baglantilar dis vidalidir, iste§e baglh olarak flansli Gretilebilir. Boru igerisine; yag sogutucu batarya verimini
arttirmak igin, dizayna bagh olarak, tiirbiilator konulabilir.

The headers of oil cooler coils are made of carbon steel, copper or stainless steel. Connections are external
threaded as standard or with flanges on request. Turbulator can be equipped into the tubes depending on design
for increasing oil cooler efficient.
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FRITERM  KoNDENSER VE KURU SOGUTUCULARDA SES

SOUND DATA FOR AIR COOLER CONDENSERS AND DRY COOLERS
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SES SEVIYESI BiLGiSi e NOISE LEVEL DATA

SES BASING SEVIYESI SOUND PRESSURE LEVEL
10 m mesafedeki ses basing seviyeleri (LpA),. Sound pressure level (LpA) at 10 m distance is
ses giic seviyesi (LwA) kullanilarak asagidaki determined from the sound power level (LwA)
formiille hesaplanir. with the following formula.
LpA=LwA-101log (@) LpA=LwA-101log (S_p)
Sr Sr
Sp = 10 m mesafedeki dikdértgenler prizmasi yiizeyi Sp = parallelpiped surface at 10 m
Sr= referans yiizey (1m?) Sr= surface reference (1m?)
Verilen ses basing seviyesi degerleri acik havada Sound pressure levels given show the average
yansitici bir diizlem tizerinde bulunan iiriinden 10 m values on a parallelpiped surface at 10 m
mesafedeki dikdortgenler prizmasi yiizeyindeki distance from the unit in open air over a
ortalama degerlerdir. reflecting plain.
Ref. EN13487 Ref. EN13487
SES GUCU SEVIYESI » SOUND POWER LEVEL
. Ses Giicii Seviyesi - Lwa - fan basina
=2 Sound Power Level - Lwa - per fan Toplam
&2 | Fan Hia (@/k) dB (A) Tota
=5 Fan Speed dB (A)
Eg 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
Sl A Y A Y A Y A Y A Y A Y A Y A Y A Y ALY
500 | 1230 - 59 - 63 - 64 - 66 - 70 - 7 - 65 - 57 - 75 -
500 | 870 | 590 | 49 35 51 47 52 47 56 46 62 51 60 47 52 38 44 28 | 66 | 55
630 | 910 | - 56 - 62 - 66 - 68 - Al - 70 - 63 - 56 - | 76| -
630 | 660 | 490 | 44 43 51 47 54 48 60 51 62 56 60 52 52 44 44 35 | 66 | 59
800 | 890 | 690 | 54 | 49 | 67 | 62 | 69 | 64 | T 66 | 75 | 69 | 73 | 67 | 68 | 60 | 62 | 54 | 79 | 74
800 | 440 | 350 | 42 | 43 | 47 | 47 | 53 | 50 | 53 | 51 56 | 52 | 56 | 47 | 46 | 40 | 41 35 | 61 | 57
SES BASING SEVIYESi  SOUND PRESSURE LEVEL
10 m'de Ses Basing Seviyesi Fan Sayisi
Sound Pressure Level at 10 m
(dBA) Number of Fans
Fan Tipi Fan Type 1 2 3 4 6 8 10 12
S 500 mm (1230 rpm) 43 46 48 49 51 52 53 54
L 500 mm /A (870 rpm) 34 37 39 40 42 43 44 45
Q 500 mm /Y (590 rpm) 23 26 28 29 31 32 33 34
S 630 mm (910 rpm) 44 47 49 50 52 53 54 55
L 630mm /A (660 rpm) 34 37 39 40 42 43 44 45
Q 630 mm/Y (490 rpm) 27 30 32 33 35 36 37 38
S 800 mm /A (890 rpm) 47 50 52 53 55 56 57 58
L 800 mm /Y (690 rpm) 42 45 47 48 50 51 52 53
Q 800 mm /A (440 rpm) 29 32 34 35 37 38 39 40
E 800 mm /Y (350 rpm) 25 28 30 31 33 34 35 36
Uzaklik | Ses Seviyesindeki Degisim Fan Sayisi Degisiminin Ses Giicii Seviyesine Etkisi
Distance | Change in Sound Pressure Level L .
m dBA Deviation on Sound Power Level in case of Several Fans
1 20 Fan Sayisi (ad.)
5 6 Number of Fans (pcs.) U 2 E d C g i i
10 0 Ses Giicii Seviyesindeki Artis
Change in Sound Power Level | (dBA) 0 3 5 6 8 9 10 n
50 -14
100 -20

Ses Seviyeleri, EN 13487'ye gdre Cevreleyici Yiizey Metodu kullanilarak 10 m mesafe igin iiriin merkezinden hesaplanmis tavsiye
niteliginde degerler olup, Giriiniin calistigi yerdeki cevre kosullarina gére degisiklik gosterebilirler.

Noise Levels are calculated by using Surrounding Surface Method according to EN 13487 for 10 m distance as a guideline. Actual sound pressure
level can be changed by local and ambient conditions.




FRITERM  cesitLi ORTAMLARDA GNERILEN SES KRITERLER

RECOMMENDED NOISE LEVELS FOR DIFFERENT AREAS
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| CGESITLi ORTAMLARDA ONERILEN SES KRITERLERI ® RECOMMENDED NOISE LEVELS FOR DIFFERENT AREAS

| Hacim (Volume) | Nc | NR | (dBA) | Hacim (Volume) | Nc | NR [ (Ba)|
Konutlar / Buildings Camiler ve okullar / Mosques and Schools

Villa tipi ev (kirsal alanda) Villa (at country site) | 20-30 25 25-35 | Camiler Mosques 20-30 | 20 | 25-35
Sehirde dzel ev House (in city) 25-35 30 30-40 | Kitiphaneler Libraries 30-40 | 30-42 | 35-45
Apartman Dairesi Apartman Flat 30-40 30 35-45 | Dersaneler Classrooms 30-40 | 35 | 35-45
Hoteller Hotels Laboratuarlar Laboratories 35-45 | 35 | 40-50
Odalar Rooms 30-40 25 35-45 | Dinlenme salonlari Resting Rooms 35-50 | 35 | 40-55
Balo salonu Ball Hall 30-40 30 35-45 | Koridorlar Corridors 35-50 40-55
Hoteller, Koridorlar, Lobi Corridors, Lobby | 35-45 35 40-50 | Halk kitlphanesi Public Library

Garaj Garage 40-50 45 45-55 | Miize ve kitiphane Museum and Library 30-40 | 30-40 | 35-45
Mutfak, Gamasirhane Kitchen, Laundry 40-50 40 45-55 | Postane Post Office 35-45 | 30-40 | 40-50
Hastaneler Hospitals Banka Bank 35-45 | 30-40 | 40-50
Hasta odas! Patient Room 25-35 25 30-40 | Tuvaletler Toilets 40-50 | 35-45 | 45-55
Ameliyathane Operation Room 30-40 30 35-40 | Lokanta, Kafeterya Restaurants and Cafeterias

Koridorlar Corridors 30-45 30 35-45 | Lokantalar Restaurants 35-45 | 35-45 | 40-50
Laboratuarlar Laboratories 30-40 35 35-45 | Barlar Bars 35-40 | 35-45 | 40-45
Lobi, bekleme salonu Lobby, Waiting Lounge | 35-45 35 40-50 | Gece Klipleri Night Clubs 35-45 | 35-45 | 40-50
Banyo ve tuvaletler Bathrooms and Toilets | 40-50 40 45-55 | Kafeteryalar Cafeterias 40-50 | 35-45 | 45-55
Konferans odasi Halls and Conference Rooms | 25-35 30 30-40 | Aligveris merkezleri Shopping Centers

Yonetici ofisleri Managers Offices 30-40 35 35-45 | Giyim, kusam Clothe Stores 35-45 | 35 | 40-50
Genel ofisler General Offices 30-45 35 35-50 | Kath aligveris (list k.) Dep. Store (Up-Floors) 35-45 | 35 | 40-50
Kabul odalari Reception 30-45 30 35-50 | Katli aligveris (alt k.) Dep. Store (Bottom-Floors) | 40-50 40 45-55
Acik ofisler Open Offices 35-45 35 40-50 | Kiigik dikkanlar Small Shops 40-50 | 35 | 45-55
Koridorlar Corridors 40-60 35 45-65 | Siper marketler Supermarkets 40-50 | 40 | 45-55
Hesap merkezleri Account Offices 40-50 45-55 | Spor Salonlari Gyms / Sport Centers

Tiyatro ve Konser Salonlari Theatres and Concert Halls Bowling alani Bowling Field 35-45 | 40 | 40-50
Konser salonu Concert Hall 15-25 | 20-25 | 20-30 | Kapali spor salonu Closed Gym 35-45 | 40 | 40-50
Ses kayit stlidyosu Sound Record Room 15-25 | 10-20 | 20-30 | YUzme havuzu Swimming Pool 40-55 | 40 | 45-60
Tiyatro Theatre 25-30 | 20-25 | 30-40 | Terminaller Terminals

Gok amagli salonlar Multi Functional Halls | 25-30 | 20-25 | 30-35 | Bilet satisi Ticket Sales 30-40 | 35 | 35-45
Sinemalar Cinemas 30-35 | 25-35 | 35-40 | Bekleme salonlari Waiting Lounges 35-50 | 35 | 40-55
TV stidyolari TV Studios 30-35 | 20-30 | 35-40

Anfi tiyatrolar Amphitheatre 30-35 | 20-25 | 35-40

Konferans salonu Conference Hall 30-35 | 20-30 | 35-40

Lobiler Lobbies 30-45 40-50

NC: Noise criterion (USA) - [izafi Ses Seviyesi (USA)]

NR: Noise rating (ISO) - [izafi Ses Seviyesi (ISO-Avrupa)]

(dBA): Sound Pressure Level (Ses Basing Seviyesi)

Kaynak / Reference: Havalandirma ve iklimlendirme Sistemlerinde
GUrdlta Kontrolt Seminer Notlari, Prof. Dr. Ahmet ARISQY, 1994
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FRITERM r1avsive EDiLEN TEKNIK DEGERLER

RECOMENDED TECHNICAL DATA FOR FINNED TYPE HEAT EXCHANGERS
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SICAK - SOGUK SU/ BUHAR / FAN COIL BATARYALARI DiZAYNI iCiN TAVSIYE EDILEN TEKNiK DEGERLER
RECOMMENDED TECHNICAL DESIGN DATA FOR FINNED TYPE HEATING AND COOLING COILS USING WATER.
STEAM COILS AND FAN COIL HEAT EXCHANGERS. For English version Please visit our web page www.friterm.com.

Min. 0.5 Bar

NO | TEKNIK OZELLIKLER SICAK/ KIZGIN SU BATARYALARI SOGUK SU BATARYALARI BUHAR BATARYALARI FAN COIL BATARYALARI
1 BORU MALZEMESI BAKIR BAKIR BAKIR BAKIR
2 | BORU i FORMU ]i4 Dz DUz DUz
3 GEOMETRILER M2522 - 3/8" M2522 - 3/8" F3228 - 1/2" M2522 - 3/8"
F2522 - 3/8" F2522 - 3/8" M4035 - 1/2" F2522 - 3/8"
F3228 - 1/2" F3228 - 1/2" F3833 - 5/8" M2525 - 3/8"
M4035 - 1/2" M4035 - 1/2" M4035 - 5/8" M2519 - 3/8"
F3833 - 5/8" F3833 - 5/8"
M4035 - 5/8" M4035 - 5/8"
4 BAKIR BORU ET KALINLIGI 3/8"- 0,30 /0,40mm 3/8" - 0,30 mm 1/2"-0,70 mm 3/8" - 0,30 mm/0.50 mm
(3/8"=9,53 mm - 1/2"=12,7 mm - 1/2"-0,35 mm 1/2"-0,35 mm 5/8"-0,70/1,00 mm
5/8"=15,88 mm) 5/8" - 0,40 mm 5/8" - 0,40 mm
5 | LAMEL MALZEMESI BATARYA LAMEL MALZEMELERININ TAVSIYE EDILEN KULLANIM YERLERI
Normal aluminyum lamel Normal Ortam, Normal atmosfer sartlari icerisinde asindirici etkinin yiiksek olmadigi yerlerde
Epoksi kapli lamel Deniz Kenarlari,Gemiler, Termik Santraller, Titiin isleme tesisleri, Peynir retim ve stok yerlerinde
Tamamen epoksi kapli batarya Yogurt dretim yerleri, Peynir (iretim ve stok yerleri, Korozif ortamlarda
Hidrofilik kapli lamel DX ve sulu sogutma bataryalarinin 6zellikle hijyenik santraller ve yiiksek nemli yerlerde kullanimnda
Bakir lamel Deniz Kenarlari, Gemiler, Yiiksek Korozif ortamlarda
Epoksi+Politiretan Yiksek Korozif sartlardaki ortamlar, Yiiksek Nem, Gaz Tirbini bataryalarinda
6 LAMEL FORMU Kaburgal Kaburgali/Duz Kaburgall Kaburgall
7 LAMEL ARALIGI (mm) 18-2,1-25-32 18-2,1-25-32 18-21-25 21-25
8 LAMEL KALINLIGI (mm) 0,10-0,12-0,15 0,10-0,12-0,15 0,10-0,12-0,15 0,10-0,12
9 LAMEL DiZiLi UZUNLUK = Lig (mm) Limitler: Min.=200 Max=8400 Limitler: Min.=200 Max=8400 Max Lig=2400 Limitler: Min.=200 Max=2400
(75-150 mm araliklarla artarak) (75-150 mm araliklarla artarak) (75-150 mm araliklarla artarak)
10 | LAMEL DiZiLi YUKSEKLIK=HR (mm) Limit=2285 (38,1x60T; Limit=2285 (38,1x60T; Limit=2285 (38,1x60T;
31,75x72T;25,4x90T;40,x567T) 31,75x72T,25,4x90T;40,x567T) 31,75x72T;25,4x90T;40,x56T)
11 | KASETLEME MALZEMESI Normal Ortam*:Galvaniz Sac Normal Ortam*:Galvaniz Sac Normal Ortam*:Galvaniz Sac Normal Ortam*:Galvaniz Sac
Korozif Ort.”* Paslanmaz,Aluminyum | Korozif Ort.** Paslanmaz,Aluminyum Korozif Ort.** Paslanmaz,Aluminyum | Korozif Ort.** Paslanmaz, Aluminyum
12 | KOLLEKTOR MALZEMESI Celik - Bakir Celik - Bakir Gelik - Bakir Piring - Bakir
13 | IC AKISKAN CiNSI SICAK / KIZGIN SU SOGUK SU / GLIKOLLU SU BUHAR SICAK / KIZGIN / SOGUK SU
14 | SU REJIMI (°C) 90/70; 80/60; 85/60)(110/90; 6/10; 6/11; 6/12; 7/11; 7/12; 8/12 112,120,133,142,152, 90/70; 80/60; 70/50 -
120/90;140/90) 158,164 6/10; 6/11; 6/12; 7/11; 7/12; 8/12"
15 | HAVA GIRIS-CIKIS SICAKLIGIKT('C) Dizayn Sartlarina Dizayn Sartlarina Dizayn Sartlarina Dizayn Sartlarina
GIRIS- CIKIS BAGIL NEMi (%) Bagli Olarak Degisir Bagli Olarak Degisir Bagli Olarak Degisir Bagli Olarak Degisir
16 | BATARYA SIRA SAYISI 1-2-3 (Gereklilik 4-6) 1-2-3-4-6 (Gereklilik 8-10-max 12) 1 (max 2 siralidir) 1-2-3-4
17 | GEGIS SAYISI-DEVRE SAYILARI Gegis (pas) sayisi ¢ift sayl olmalidir. | Gegis (pas) sayisi gift sayi olmalidir. Gegis (pas) sayisi “1"dir. Standart Devre Sayisi=1-2-3-4
Devre sayisi= Toplam Boru Sayi / Devre sayisi= Toplam Boru Sayi / (Ozel Devre Sayisi = 5-6
Gegis sayis| Gegis sayis!
18 | BATARYA ALIN HAVA HIZI 1,8-25/3,0-50 18-25/30-35 1,8-25/3,0-5,0 1,8-25/3,0-35
(m/s) (min.-opt.-max.)"
19 | SU TARAFI Opt.= 10-50 Opt.= 10-50 10-40
BASING KAYBI ( kPa ) Max.= 80-100 Max.= 80-100 -
20 | HAVA TARAFI 20-60 Opt.= 20-60 30-60 Opt.= 30-80
BASING KAYBI (Pa) Maks.= 200 Max.=100
21 | BATARYA TEST BASINCI (Bar) 20 20 20 20
(NORMAL KULLANIM )
22 | BATARYA ISLETME BASINGLARI (Bar) 4-13 4-13 Max 6 Bar (7 Ata) 4-13

*Normal Ortam,Normal atmosfer sartlari igerisinde asindirici etkinin yiksek olmadigi yerler olarak kabul edilir.
**Korozif (Asindirict) Ortam, yiksek asindirici etkiye sahip asitli, tuzlu, nemli/sulu ya da yiksek sicakliktaki su buharina haiz ortamlardir. (Ornek: Deniz kenari, Gemiler, Termik santraller,
Tutan isleme tesisleri, St ve St dranleri dretim ve stok yerleri vb.)
YUKARIDA BELIRTILEN DEGERLER/VERILER FRITERM A.$'NiN ISI DEGISTIRICI DiZAYNINDA TAVSIYE ETTiGi DEGERLER/VERILERDIR."
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FRITERM T1avsive EDILEN TEKNIK DEGERLER

RECOMENDED TECHNICAL DATA FOR FINNED TYPE HEAT EXCHANGERS
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KURU SOGUTUCU/ YAG SOGUTUCU/ DIREKT GENLESMELI VE KONDENSER BATARYALARI DIZAYNI ICIN
TAVSIYE EDILEN TEKNIK DEGERLER e RECOMMENDED TECHNICAL DESIGN DATA FOR DRY COOLERS / OIL COOLERS /
DIRECT EXPANSION (DX) AND CONDENSER COILS. For English version Please visit our web page www.friterm.com.
NO | TEKNiK OZELLIKLER KURU SOGUTUCULAR YAG SOGUTUCULAR DIREKT GENLESMELI SPLIT CIHAZLAR
(SU VE GLiKOLLﬂ) BATARYALAR KONDENSER BATARYALARI
1 BORU MALZEMESI BAKIR BAKIR BAKIR BAKIR
2 | BORU i FORMU DUz DUZ-TURBULATORLU DUZ - YivLi DUz
3 GEOMETRILER F3228 - 1/2" M2522 - 3/8" M2522 - 3/8" F2522 - 5/16"
F3833 - 5/8" F2522 - 3/8" F3228 - 1/2" M2512 - 3/8"
F3228 - 1/2" M4035 - 1/2" M2519 - 3/8"
F3833 - 5/8" F3833 - 5/8" M2522 - 3/8"
M4035 - 5/8" F3228 - 3/8"
M2519 - 3/8" F3228 - 1/2"
F2522 - 3/8" F2522 - 3/8"
4 BAKIR BORU ET KALINLIGI 1/2"-0,40/0,64 mm 3/8"-0,35/0,50 mm 3/8"- 0,35 mm 5/16"- 0,28 mm
(3/8"= 9,53 mm - /1/2" = 12,7 5/8" - 0,50/0,64 mm 1/2"-0,35/0,50 mm 1/2-0,35 mm 3/8"- 0,30 /0,35 mm
5/8"=15,88 mm) 5/8"-0,40/0.50 /0,64 mm 5/8" - 0,40 mm 1/2"-0,35 mm
5 | LAMEL MALZEMESI BATARYA LAMEL MALZEMELERININ TAVSIYE EDILEN KULLANIM YERLERI
Normal aluminyum lamel Normal Ortam, Normal atmosfer sartlari ierisinde asindirici etkinin yiksek olmadigi yerlerde
Epoksi kapli lamel Deniz Kenarlari, Gemiler, Termik Santraller, Tiitiin isleme tesisleri, Peynir iiretim ve stok yerlerinde
Tamamen epoksi kapli batarya Yogurt dretim yerleri, Peynir (retim ve stok yerleri, Korozif ortamlarda
Hidrofilik kapli lamel DX ve sulu sogutma bataryalarinin 6zellikle hijyenik santraller ve yiiksek nemli yerlerde
Bakir lamel Deniz Kenarlari, Gemiler, Yiiksek Korozif ortamlarda
Epoksi+Polidretan Yilksek Korozif sartlardaki ortamlar, Yiksek Nem, Gaz Tirbini bataryalarinda
6 LAMEL FORMU Kaburgall Kaburgal Kaburgali/Diiz Kaburgal
7 LAMEL ARALIGI (mm) 21-2.5-3.2 21-2.5 1.6-1.8-2.1-2.5-3.2 1.6-1.8-2.1-2.5-3.2
8 LAMEL KALINLIGI (mm) 0,14-0,15 0,10-0,12 0,10-0,12-0,15 0,10-0,12
9 | LAMEL DiZiLi UZUNLUK = Lig (mm) Standart Boyutlardadir. Limitler min=200 max=8400 Limitler min=200 max=4000 Limitler min=200 max=8400
Kasetli Dig Boyut max= 8650 (75-150mm araliklarla artarak) (75-150mm araliklarla artarak) (75-150mm araliklarla artarak)
10 | LAMEL DiziLi YUKSEKLIK= HR (mm) Standart Boyutlardadir. Limit= 2285 mm (38.1x60T, Limit= 2285 mm (38.1x60T, Limit= 2285 mm (38.1x60T,
Kasetli Dis Boyut max= 2490 31.75x72T; 25.4x90T, 40x56T 31.75x72T; 25.4x90T, 40x56T 31.75x72T; 25.4x90T, 40x56T
11 | KASETLEME MALZEMESI Normal Ortam* :ESB***Galvaniz Sac | Normal Ortam* :ESB***Galvaniz Sac Normal Ortam* Galvaniz Sac Normal Ortam* Galvaniz Sac
Korozif Ort.** Paslanmaz Korozif Ort.** Paslanmaz Korozif Ort.** Paslanmaz, Aliminyum Korozif Ort.** Paslanmaz, Aliminyum
12 | KOLLEKTOR MALZEMESI Celik, Bakir Celik, Bakir Bakir Bakir
13 | iG AKISKAN CINSI %25-35 GLIKOLLU SU YAG R22, R404A, R134A, R507,R410A, R407C | R22, R404A, R134A, R507,R410A, R407C
14 | SUREJIMI (°C) 40/35 (Standart tasarimda) -
15 | EVAPORASYON SICAKLIGI ("C) - 0/+12°C arasi Konfor Klimasinda +5,+7
16 | KONDENZASYON SICAKLIGI (‘C) Dizayna bagl degisir Dig ortam sicakligi+10 (+15)
17 | HAVA GIRIS-GIKIS SICAKLIGLKT('C) Dizayn Sartlarina Dizayn Sartlarina Dizayn Sartlarina Dizayn Sartlarina
GIRIS-GIKIS BAGIL NEMI (%) Bagli Olarak Degisir Bagl Olarak Degisir Baglh Olarak Degisir Baglh Olarak Degisir
18 | BATARYA SIRA SAYISI 2-3-4-6 2-3-4-6 2-3-4-6 2-3-4
19 | GEGIS SAYISI-DEVRE SAYILARI Gegis (pas) sayisi ¢ift sayl olmalidir. | Gegis (pas) sayis! ¢ift sayi olmalidir. Gegis (pas) sayisi ¢ift sayl olmalidir. | Gegis (pas) sayis! ¢ift sayi olmalidir,
Devre sayisi= Toplam Boru Say! / Devre sayisi= Toplam Boru Say1 / Devre sayisi= Toplam Boru Say1 / Devre sayisi= Toplam Boru Say1 /
Gegis sayIs! Gegis sayis! Gegis sayisi Gegis sayis!
Distribitorlerde max devre sayisi
20-30 olup tstindeki devre sayilari
icin 2 distrabitor kullanilir.
20 | BATARYA ALIN HAVA HIZI 1,8-(25/3,0)-50 1,8-(2,5/3,0)-50 18-(25/3,0)-35 18- (2,5/3,0) 5,0
(m/s) (min.-opt.-max)
21 | SUIYAG/GAZ TARAFI BASING KAYBI 10-100 10-100 10-50 10-50
(kPa)
22 | HAVA TARAFI BASING KAYBI (Pa) 50.200 50.200 Opt.=20-100 max=200 0pt.20.80 max=120
23 | ONERILEN SALAMURA ORANI %20-35 - - -
(%30 karigim-20°C icin emniyet saglar)
24 | DEFROST SISTEMI - - istege Bagl Olarak Eklenebilir.
25 | KULLANILAN FANLAR 0630-0800- @1000-01250 2630-0800- @1000-01250 - -
26 | KAPASITE ARALIGI (KW) Standart: 19,6-767,8 Dizayna Bagl Olarak Degisir Dizayna Bagl Olarak Degisir Dizayna Bagli Olarak Degisir
27 | BATARYA TEST BASINCI (Bar) 20 20 34/ 48 (410A) 34/ 48 (410A)
(Normal Kullanim)
28 | BATARYA ISLETME BASINCI (Bar) 4-13 4-13 21-32 21-32
*Normal Ortam,Normal atmosfer sartlari igerisinde asindirici etkinin yiiksek olmadigi yerler olarak kabul edilir.
**Korozif (Asindirict) Ortam, yiksek asindirici etkiye sahip asitli, tuzlu, nemli/sulu ya da yiksek sicakliktaki su buharina haiz ortamlardir. (Ornek:Deniz kenari, Gemiler, Termik santraller,
Tutiin isleme tesisleri, Stt ve Siit drinleri iretim ve stok yerleri vb.)
*** ESB: Elektrostatik Toz Boyall
YUKARIDA BELIRTILEN DEGERLER/VERILER FRITERM A.$'NIN ISI DEGISTIRICI DIZAYNINDA TAVSIYE ETTIGI DEGERLER/VERILERDIR."
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FRITERM PRroJELENDIRME iGiN SEHIRLERIN DIS HAVA SICAKLIKLARI

OUTSIDE AIR TEMPERATURES OF CITIES IN TURKEY IN SUMMER FOR DESIGN
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Kis Yaz kuru Yaz yas Kis Yaz kuru Yaz yas Kis Yaz kuru Yaz yas
Sehir adi S;?:t“egrl sfgml'gl slt(?;mlﬁl Sehir adi Sm:::;grl sltce{m@ sitgarmbl Sehir adi Sx:f“ﬁ' Slt&rml.g' s::zml'gl
City Temp. | Summer | Summer City Temp. | Summer | Summer City Temp. | Summer | Summer
o) Dry Bulb | Wet Bulb 0) D;y Bulb | Wet Bulb 0 Dry Bulb | Wet Bulb
( emp. Temp. emp. Temp. emp. Temp.
(c) (c) (c) (‘c) (‘) (c)
Adana 0 38 26 Erzincan -18 36 22 K.Marag 3 36 22
Adiyaman -9 38 22 Erzurum -21 31 23 Mardin -6 38 23
Afyon -12 34 21 Eskisehir -12 34 24 Mugla -3 37 22
Agri -24 34 25 Gaziantep -9 39 23 Mus i -18 32 20
Amasya -12 31 21 Giresun -3 29 25 Nevsehir -15 28 17
Ankara 12 35 21 Gimashane  -12 33 23 Nigde -15 34 20
Antalya +3 39 28 Hakkari 24 34 20 Ordu -3 30 22
Artvin 3 30 % Hatay 0 37 28 Rize -3 30 26
Aydn 3 39 26 skenderun  +3 37 29 gakafya -3 35 25
Balikesir 3 38 27 Isparta 9 34 21 Sameun g jﬁ gg
Bilecik 9 34 23 Tcel 3 35 29 s!ln E %0 o
Bingdl 8 3 21 Tstanbul 3 3 2 S:ir?p S 0 =
Bitlis -15 34 22 izmir 0 37 25 Sinop 3 30 o5
Bolu -15 34 24 Kars -27 30 20 Sivas T 33 20
Burdur -9 36 21 Kastamonu -12 34 22 Tekirdag 6 33 25
Bursa -6 37 25 Kayseri -15 36 23 Tokat 15 29 20
CGanakkale -3 34 25 Kirklareli -9 35 25 Trabzon 3 31 25
Gankiri -15 34 25 Kirgehir -12 35 21 Tunceli 18 37 29
Gorum -15 29 19 Kocaeli -3 36 25 Sanliurfa -6 43 24
Denizli -6 38 24 Konya -12 34 22 Usak -9 35 22
Diyarbakir -9 42 23 Kiitahya -12 33 21 Van -15 33 21
Edirne -9 36 25 Malatya -12 38 21 Yozgat -15 32 20
Elazig -12 38 21 Manisa -3 40 26 Zonguldak -3 32 25
ISI TRANSFER YUZEYi FAKTOR TABLOSU (m2/m)
HEAT TRANSFER AREA FACTOR TABLE (m?/m)
Lamel Araligi F 25 22 M 25 22 M 25 25 M 2512 M2519 F 3228 F 38 33 M 40 35
Fin Spacing
= 38" | sne” | a8 | a8 | snen | asr | 516 | 3 | 3 | 127 | s/8” | 120 | sm | 1
1,20 0,842 | 0,874
1,60 0,639 | 0662 [ 0617 | 0,722 | 0,744 | 0,331 | 0,354 | 0,535 [ 1,032 | 0973 [ 1,374 | 1,453 | 1534 [ 1614
1,80 0572 | 0591 [ 0552 | 0645 | 0,664 [ 0,298 | 0,317 | 0,479 [ 0,921 0,869 | 1,227 | 1,296 [ 1,370 | 1,439
2,10 0,494 | 0510 [ 0478 | 0557 | 0573 [ 0,260 | 0,275 | 0,414 [ 0,794 | 0,751 1,059 | 1,117 [ 1,181 | 1,239
2,50 0,420 | 0432 | 0,406 | 0473 | 0485 [ 0,223 | 0,235 | 0,353 [ 0,671 0,637 | 0897 | 0944 [ 1,000 | 1,047
2,80 0,378 | 0,389 [ 0,366 | 0,425 | 0,436 | 0,202 | 0,213 | 0,318 | 0,603 | 0,573 [ 0,807 | 0,847 | 0,898 | 0,939
3,00 0,355 | 0,364 [ 0,343 | 0,399 | 0,409 [ 0,191 | 0,200 | 0,299 [ 0,565 | 0,538 [ 0,756 | 0,794 | 00842 [ 0,879
3,20 0,335 | 0,343 | 0,324 | 0,376 | 0,385 [ 0,181 | 0,189 | 0,282 [ 0,531 0,506 | 0,712 | 0,747 | 0,792 | 0,817
3,60 0,301 0,308 | 0,291 0,338 | 0,345 | 0,164 [ 0,171 0,254 | 0,475 | 0455 | 0,638 | 0,668 [ 0,710 | 0,739
4,00 0,274 | 0,280 | 0,265 | 0,307 | 0,313 | 0,151 | 0,156 | 0,232 | 0,431 0,413 | 0580 | 0,605 | 0,644 | 0,669
5,00 0,351 0,338 | 0474 | 0492 | 0525 | 0,543
6,00 0,297 | 0,289 | 0403 | 0,417 | 0,446 | 0,460
8,00 0,230 0,315 | 0323 | 0,347 | 0,355
10,00 0,262 0,292
12,00 0,226 0,250

Isi Transfer Yiizeyi = Isi Transfer Yiizey Faktorl x Sira Sayisi x Bir Siradaki Boru Sayisi x Lamel Dizili Uzunluk
Ornek: F25 22 geometride 3/8” bakir borulu, lamel araligi 1,6 mm olan, 5 sirali ve her sirada 10 boru bulunan (toplam boru sayisi 50),
lamel dizili uzunlugu 0,58 m olan is1 degistirici i¢in;
Is Transfer Yizeyi = 0,639 m/m x 5x 10 x 0,58 m = 18,5 m*

Heat Transfer Area = Heat Transfer Area Factor x Number of Rows x Number of Tubes in One Row x Finned Length

Example: For a heat exchanger with F25 22 geometry, 3/8” tube diameter, 5 rows and 10 tubes per row (50 tubes total), 0,58 m finned length;

Heat Transfer Area = 0,639 m“/m x 5 x 10 x 0,58 m = 18,5 m°
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FRITERM sasin¢KAvei TABLOSU

RECOMMENDED AIR PRESSURE DROP QUICK SELECTION TABLE FOR AIR HANDLING UNIT EQUIPMENTS

&€ C¢€

KLIMA SANTRALLERINDE HIZLI SEGIM iCiN ONERILEN SANTRAL EKIPMANLARI BASING KAYBI TABLOSU
RECOMMENDED AIR PRESSURE DROP QUICK SELECTION TABLE FOR AIR HANDLING UNIT EQUIPMENTS

Klima Santrali Ekipmanlari
Air Handling Unit Equipment

Serpantin Alin Hizi 2,7 m/s Onerilen Basing Kaybi
Recommended Pressure Drop
for Coil Frontal Speed of 2,7 m/s

| iki Damperli Kanisim Hiicresi Double Dampers Mixing Box 15-20 |
| Tek Damperli Girig veya Cikis Hiicresi Single Damper Inlet or Outlet Box 5-10 |
Ug Damperli Karisim Hiicresi Three Dampers Mixing Box
Temiz Hava Clean Air 25-40
Egzost Exhaust Air 30-50
Resirktilasyon Recirculation 90-100
Panel Filtreler Panel Filters
G2 45-90
G3 80-100
G4 90-100
Torba Filtreler Bag Filters
F5 70-150
Fé 80-150
F7 120-200
F8 160-200
Karbon Filtreler Carbon Filters 50-100
Isitici Bataryalar Heating Coils
Sira Sayisi 1 Number of rows 1 20-25
Sira Sayisi 2 Number of rows 2 40-50
Sira Sayisi 3 Number of rows 3 60-75
Sogutucu Bataryalar Cooling Coils
Sira Sayisi 2 Number of rows 2 45-55
Sira Sayisi 4 Number of rows 4 100-120
Sira Sayisi 6 Number of rows 6 160-200
| Damla Tutucu Droplet Eliminator 30-40 |
| Plakall Isi Geri Kazanim Unitesi Plate-type Heat Recovery Unit 120-200 |
| Susturucu Silencer 30-50 |
| Déner Tamburlu Isi Geri Kazanim Unitesi Rotary-type Heat Recovery Unit 120-200 |
Batarya Su Tarafi Basing Kaybi Coil Water Side Pressure Drop
Sogutucu Batarya Cooing Coil 40-60 kpa
Isitici Batarya Heating Coil 20-40 kpa

Kaynak / Reference : ISKAV Teknik Kitaplar Dizisi No: 01, Yazar: Dr. Mustafa BILGE, Mayis 2004, istanbul, Sf.93.
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TECHNICAL TABLES

TABLO 1 /TABLE 1

R404A Emme, basma ve sivi hatlar icin kW cinsinden kapasiteler (Tek kademeli uygulamalar igin)
Suction, Discharge and Liquid Line Capacities in Kilowatts for Refrigerant 404a (Single or High-Stage Applications)

Emme Hatti / Suction Lines Basma Hatti / Discharge Lines Sivi Hatlari / Liquid Lines
Ié:ll('I)I! (At = 0.04 K/m) (At = 0.02 K/m, Ap = 74.90) (40°C)

oS e Satirai et Tompastire °C SatirRiod Sugatn Tompoasiary °C 8 notuna bakiniz  See nole &
Copper, -50 -40 -30 -20 4 & -50 -40 -30 -20 £S5 5 Hiz At=2K/m | At=5Km
OD, mm | Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m Velocity= | Kayip / Drop | Kayip / Drop
1655 2406 3372 455.1 679.1 8632 | 8756 8756 8756 8756 8756 875.6 0.5m/s | Ap=2875.6 | Ap=2189.1

12.7 0.19 0.32 0.51 0.79 1.41 2.00 2.05 2.22 2.37 2.52 2.74 2.87 4.9 9.5 15.8

15.9 0.36 0.62 0.98 1.52 2.69 3.82 3.90 4.21 4.52 4.81 5.22 5.47 7.9 18.2 29.9

19 0.63 1.07 1.72 2.63 4.67 6.60 6.77 7.30 7.81 8.32 9.03 9.47 12.0 31.5 51.8

22 0.94 1.59 255 3.91 6.93 9.79 | 10.00| 1079 1156 | 1230 13.36 14.01 15.5 46.8 76.7

28 1.86 3.14 5.04 772 | 1366 | 19.25| 19.68| 2123| 2274 | 24.21 2629 | 27.57 26.0 92.5 1511

35 3.43 5.78 9.26 | 1415 | 25.00| 3517 | 3596 | 38.78| 4154 | 4423 48.03| 50.37 411 169.3 276.3

42 5.71 9.61 | 1536 | 23.46 | 41.32| 58.16| 59.48 | 64.15| 68.72| 73.16| 79.45| 8332 60.3 280.4 456.2

54 11.37 | 19.12 | 30.50 | 46.57 81.90 | 11498 | 117.62 | 126.86 | 135.89 | 144.67 | 157.11 | 164.76 | 101.4 556.9 903.2

67 20.31 | 3410 | 54.30 | 8275 | 145.45| 203.96 | 208.67 | 225.07 | 241.08 | 256.66 | 278.73 | 29229 | 157.3 989.8 1601.8

79 3154 | 5278 | 84.12 | 128.09 | 224.52 | 314.97 | 321.69 | 346.97 | 371.66 | 395.67 | 429.70 | 450.60 | 219.3 1529.9 2473.4

105 67.66 | 113.08 | 179.89 | 273.26 | 478.70 | 670.69 | 685.09 | 738.92| 791.51 | 842.65 | 915.11 | 959.63 | 391.5 3264.9 5265.6

Celik /Steel
mm

10 0.16 0.26 0.40 0.61 1.05 1.46 1.49 1.61 1.72 1.83 1.99 2.09 4.6 7.2 11.5

15 0.31 0.51 0.80 1.20 2.07 2.88 2.94 3.17 3.39 3.61 3.92 4.12 7.6 14.3 22.7

20 0.70 1.15 1.80 2.70 4.66 6.48 6.61 713 7.64 8.14 8.84 9.27 14.1 321 51.1

25 1.37 2.25 3.53 5.30 9.13| 1268 | 1295( 13.97| 14.96| 1593 17.30 18.14 23.4 63.0 100.0

32 2.95 4.83 757 | 11.35| 1957 | 2720 | 2772 29.90| 32.03| 34.10( 37.03| 38.83 418 134.9 214.0

40 4.49 738 | 1155| 1729 | 29.81| 41.42| 4222| 4554| 4878 | 51.94| 5640 59.14 57.5 205.7 326.5

50 1047 | 17.16 | 26.81 40.20 69.20 | 96.18 98.04 | 105.75| 113.27 | 120.59 | 130.96 | 137.33 | 109.2 477.6 758.2

65 16.68 | 27.33 | 4272 | 63.93 | 110.18 | 152.98 | 155.95| 168.20 | 180.17 | 191.81| 208.31 [ 218.44 | 1557 761.1 1205.9

80 29.51 | 48.38 | 75.47| 112.96 | 194.49 | 270.35 | 275.59 | 297.25| 318.40 | 338.98 | 368.13 | 386.03 | 240.5 1344.9 2131.2

100 60.26 | 98.60 | 153.84 | 230.29 | 396.56 | 550.03 | 560.67 | 604.72 | 647.76 | 689.61| 748.91 | 785.34 | 4143 2735.7 4335.6

125 108.75 | 177.97 | 277.71 | 415.78 | 714.27 | 991.91 [1012.44 [1091.99 | 1169.71 | 1245.28 [ 1352.37 | 1418.15 | 650.6 4939.2 7819.0

150 176.25 | 287.77 | 449.08 | 671.57 |1155.17 |1604.32 | 1635.36 [1763.85 [ 1889.38 | 2011.45 | 2184.43 | 2290.69 | 940.3 7988.0 12 629.7

Notlar tablo 1-2: Notes table 1-2:

. Tablolardaki sogutma kapasiteleri kilowatt birimindedir.
Ap = Esdeger uzunluk icin basing kaybi, Pa/m
At = Doyma sicakliginda karsilik gelen degisme, K/m

I

Tablo L
Hat kapasitesi = Tablo kapasitesi ( e

w

Gergek kapasite

kL,
A = Tablo At (Gerge e)(

)1 8
Tablo L,

Tablodaki kapasite

IS

. Diger doyma sicakliklari At ve esdeger uzunluklardaki L icin hat kapasitesi
Gergek At)“5

Gercek L, Tablo At
. Diger kapasiteler ve esdeger uzunluklar L icin doyma sicakligr At,

. Kapasiteler (kW) 40°C sivi sicakligi ve doymus evaporator ¢ikis sicakligindaki

standart sogutma gevrimine gére verilmistir. Sivi hatti kapasitesi (kW) -5°C

evaporatér sicakligina gore verilmistir.

Notlar tablo 1:
Notes table 1:

5. Degerler 40°C’deki yogusma sicakligina gore hazirlanmistir. Diger yogusma

sicakliklari igin tablo kapasitelerini asagidaki faktorlerle carpiniz.

5. Values are based on 40°C condensing temperature. Multiply table capacities

by the following factors for other condensing temperatures.

Kaynak / Ref. : 2006 ASHRAE HANDBOOK REFRIGERATION

1. Table capacities are in kilowatts of refrigeration.
Ap = pressure drop per equivalent line length, Pa/m
At = corresponding change in saturation temperature, K/m
2. Line capacity for other saturation temperatures At and equivalent lengths L

Table L, _ Actual At) 0%

Actual L, " Table At
3. Saturation temperature At for other capacities and equivalent lengths L,

Actual Le) (Actual capacity)‘ 8
Table L,/ \ Table capacity

4. Capacity (kW) based on standard refrigerant cycle of 40°C liquid and saturated
evaporator outlet temperature. Liquid capacity (kW) based on -5°C evaporator
temperature.

Line capacity = Table capacity (

A = Table At (

Yogusma Sicakhig,°C Emme Hatti Basma Hatti
Condensing Temperature, °C Suction Line Discharge Line
20 1.344 0.812
30 1.177 0.906
40 1.000 1.000
50 0.809 1.035




