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IS| DEGISTIRICILERi TASARIM KRITERLERI
HEAT EXCHANGERS DESIGN CRITERIAS

thL C€

BATARYA GEOMETRILERI FINNED BLOCK GEOMETRIES

Geometri / Geometry Boru Dizilisi / Tube Pattern Lamel Arahg / Fin Spacing

F2522 (25.40 mm x 22.00 mm) C/s 12-42

M2525 (25.00 mm x 25.00 mm) D/l 16-42

M2512 (25.00 mm x 12.50 mm) G/S 16-4.2

M2519 (25.00 mm x 19.00 mm) G/S 16-42

M2522 (25.00 mm x 21.65 mm) G/S 16-42

F3228 (31.75 mm x 27.50 mm) G/S 16-8.0

F3228 TES ~ (31.75 mm x 27.50 mm) G/S 16-6.0

F3833 (38.10 mm x 33.00 mm) G/s 16-8.0

M4035 (40.00 mm x 34.64 mm) G/s 1.6-12.0

M3535 (35.00 mm x 35.00 mm) D/l 16-12.0

M5050 (50.00 mm x 50.00 mm) D/I 2.0-20.0
LAMEL ¢ FIN BORU ¢ TUBE
Diiz, Dalgali, Patlatmali, Tiirbiilansh (TES) Bakir (A.C.R.) Bakir al lari Aluminy Pasl Celik
Flat, Corrugated, Louvered, Turbulanced (TES) Copper (A.C.R) Copper alloy Aluminium  Stainless Steel
Aluminyum, Aluminyum Magnezy Epoksi aluminyum, Diiz, Yivli ® Plain, Inner Grooved
Hidrofilik aluminyum, Bakir, Pasl

Aluminium, Aluminium Magnesium, Epoksy aluminium,
Hydrophilic aluminium, Copper, Stainles Steel

ALUMiINYUM BORULU ISI DEGiSTiRICILER
HEAT EXCHANGERS WITH ALUMINIUM TUBES fAl C€

Aluminyum boru - aluminyum kanath hafif ve montaji kolay 1s1 degistiriciler.

Aluminium tube - aluminium fin heat exchangers for lighter weight and easy mounting.

SICAK-SOGUK SU BATARYALARI
HOT-COLD WATER COILS tl C€

Sulu Hava Isitici ve Sogutucu Bataryalar FRTCOILS V 4.5 Yazilimi

Air Heating and Cooling Coils Using Water Software FRTCOILS V 4.5

[ §
) . . Sicak/Soguk su bataryalarinda kollektdrler celik; hijyen bataryalarinda bakir borudandir. Baglantilar
P : standart olarak dis vidalidir, istege bagh olarak flangh Gretilebilir. Kollektdr iizerinde havalik ve drenaj
baglantilari standarttir. Aynalarda geriye egimli yakalar ve serbest ayna sistemi kombinasyonu uygulanir.
. The headers of hot / cold water coils are made of carbon steel and for hygiene coils they are made of copper.
»

Connections are external threaded as standard or with flanges on request. All headers are provided with vent and
drain fittings. Sliding collars and free holes system combination are used in end sheets.

BUHAR BATARYALARI
STEAM COILS fAl C€

Buhar bataryalarinda kollektdrler celik borudandir. Bakir ve paslanmaz borulu olarak iiretilen buhar
bataryalar; yiiksek basingl uygulamalarda 1 mm et kalinhigina kadar iiretilmektedir. Baglantilar standart
olarak dis vidalidir, istege bagli olarak flangh diretilebilir. Kolektor tizerinde havalik ve drenaj baglantilarn
standarttir. Aynalarda geriye egimli yakalar ve serbest ayna sistemi kombinasyonu uygulanir.

The headers of steam coils are made of carbon steel. Tube thickness can be up to 1mm for steam coils produced
with copper and stainless steel tubes in high pressure applications. Connections are external threaded as standard
or with flanges on request. All headers are provided with vent and drain fittings. Sliding collars and free holes system
combination are used in end sheets.
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ISI GERi KAZANIM UNITELERI
HEAT RECOVERY UNITS

thL C€

Yogusma

.-""l-u..h___l-(;‘(ﬂd_ensation

ISI BORULU ISI GERi KAZANIM BATARYALARI
HEAT PIPE

Ist borulu 1si geri kazanim bataryalari standart olarak gaz sarjli sevk edilir. Etkenlik degeri % 63 ile % 72 arasindadir.
Kollektor malzemesi bakirdir. Lamel malzemesi Aliiminyum, epoksi kapli aliiminyum veya bakirdir.

Heat pipes are delivered as refrigerant charged in standard. Effectiveness is between 63% and 72%. Headersare made of copper.

Buharlagsma ) , o0 p
Fin material can be aluminium, epoxy coated aluminium or copper.

Evaporation

SU-GLIKOLLU ISI GERi KAZANIM BATARYALARI
WATER-GLYCOL HEAT RECOVERY COILS-RUNAROUND COIL

= - A Sulu Hava Isitici ve Sogutucu Bataryalar FRTCOILS V 4.5 Yazilimi
Air Heating and Cooling Coils Using Water Software FRTCOILS V 4.5

ISI BORULU ISI GERi KAZANIM BATARYALARI
HEAT PIPE

Taze Hava
Supply Air ' Su-Glikollii 1s1 geri kazanim bataryalarinda kollektér malzemesi celik veya bakirdir. Baglantilar dis vidalidir,
J istege bagli olarak flangli tretilebilir. Etkenlik degeri % 40 ile % 60 arasindadir.
Atk Hava The headers of water-glycol heat recovey coils are made of carbon steel or copper. Connections are external threaded as
Exhaust Air standard or with flanges on request. Effectiveness is between 40% and 60%.

ATNALI ISI BORULU NEM ALMA UNITELERI
HORSESHOE HEAT PIPE FOR DEHUMIDIFICATIONTUBES

thL C€

TEMEL OZELLIKLERI
BASIC SPECIFICATIONS

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

« ¢ ortam hava kalitesini arttirir.
* |si borusu ve sogutma bataryasi birlikte tek hiicrede
imal edilebilirler.

e N

i hi ibi kli i Is1 Borusu Ist Borusu Isitma
* Herhangi _b_lr batarya gibi klima santraline kolayca 6 Sogutma Heat Pipe ro-heat
monte edilir. o Heat Pipe pre-cool
« Standart sogutma bataryasina oranla derinlik daha ~ Sogutma
Bataryasi
fazladir. Cooling
« Isi borusu sogutucu akigkan yiiklenmis vaziyette :m’:}v“vk"\‘" Coil Hfr‘fllszvk@h ,
uygulamaya hazir imal edilir ve sogutucu batarya ile
birlikte gruba monte edilecektir.
3,6/1:
22 |
. . Lo " 35/25,5°C 22.1 6,5°C
e This system provides a significant benefit when 512 i n
dehumidifying air to lower its temperature and reheat it i B
not to deliver too cold air into the conditioned space. 25,8/23,2°C 13,6/13.3°C
 Heat pipe facilitates the applications when
dehumidification is needed and increases system
efficiency. xaun;uuznsvnu BOLGESI
ot enha{mes indoor air quality. o EVAPORASYON BOLGES]  SOGUTMA BATARYASI (CONDENS AT)ION 20NE
e Heat pipe can be manufactured as a compact unit with (ISI BORUSU) ADIABATIEEONE
cuo//'ng coil. EVAPORATION ZONE ,
e |t can be easily mounted in an air-conditioning system. o
. dCom;Jared to a conventional cooling coil, it has a higher 33‘;{';@" _—
lepth.
© Heat pipe can be readily implemented because it has HAVA -
already been filled with the refrigerant and will be AR
mounted in the unit with cooling coil.
0N SOBUTMA YENIDEN ISITMA
PRE-COOLING REHEATING

SOBUTMA VE NEM ALMA
COOLING AND DEHUMIDIFYING WATER DRA\NAGE



KANAL TiP ISITMA VE SOGUTMA BATARYALARI
DUCT HEATING AND COOLING COILS

b

* EN 1751 Standardina uygun A, B, C ve D sinifi Sizdirmazlik Seviyesi
* Dikddrtgen ve dairesel kanal baglanti flanslariyla kolay montaj

» Kanat ve kasetleme igin 6zel malzeme segenekleri mevcuttur

» Kanal sogutma uygulamalari i¢in paslanmaz ¢elik tava uygulamasi
« Yiiksek basincl hava kanallarr icin ekonomik sistem ¢dziimleri

e Class A, B, C and D Leakage Performance according to EN 1751

e Fasy assembling with rectangular or circular connection flanges

e Special fin or casing material options are available

e Stainless steel drip trays for duct cooling applications
e Fconomical system solutions at high air pressured ducts

thL C€

Statik Basing Limiti
Hava Kagaji Simifi E— 1 m?kanaldan 1 sn. de kacabilecek hava miktari (1/s)
Diisik Basing Sinifi-A 500 Pa 0,027 x p 065
Orta Basing Sinifi-B 1000 Pa 0,009 x p 065
Yiiksek Basing Sinifi-C 2000 Pa 0,003 x p 065
Yiiksek Basing Sinifi-D 2500 Pa 0,001 x p 065

RS " | KONVEKTOR BATARYALARI
S =500 0 CONVECTOR COILS tAl C€

Kapasiteler ¢ Capacities (90 °C / 70 °C) 336 W - 11200 W
Kanatli Uzunluk ¢ Finned Length Min: 600 mm - Max: 3000 mm ,

" 0Ci KANATLI BORULU IS| ESANJORLERI
=500 0 OEM FINNED PACK HEAT EXCHANGERS t[ C€

0
’

Miisteri standardinda bulunan iiriinler sayfa 10°da verilen teknik 6zelliklere gdre imal edilir.

According to technical specifications at page 10, the OEM orders are produced.
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ODA SOGUTUCULAR
UNIT AIR COOLERS

b STANDART ODA SOGUTUCULAR ¢ STANDARD UNIT COOLERS
" e FES Serisi Uriinler
Kapasiteler ® Capacities 800 W-78.450 W (R 404A, EN 328 SC 1,2, 3, 4)
Fan (mm) 0 300, 350, 400, 450, 500
————

KABIN SOGUTUCULAR * WALK IN ROOM COOLERS

- — FEWR Serisi Uriinler
! a ) / Kapasiteler  Capacities ~ 500W- 24.800 W (R 404A, EN 328 SC 1,2, 3, 4)
. Fan (mm) @ 200, 250, 300, 350

CIFT UFLEMELi ODA SOGUTUCULAR e DUAL DISCHARGE COOLERS

f‘\ FEDD Serisi Uriinler
i H Kapasiteler » Capacities 800 W - 97.770 W (R 4044, EN 328 SC 1,2,3, 4)
Fan (mm) @ 250, 300, 350, 400, 450, 500, 630

SU-GLIKOLLU ODA SOGUTUCULAR
WATER-GLYCOL UNIT COOLERS tAl C€

SU-GLIKOLLU STANDART 0DA SOGUTUCULAR
L]

LY WATER-GLYCOL STANDARD UNIT COOLERS
. = GCS Serisi Uriinler
Kapasiteler ® Capacities ~ 1.600 W - 90.900 W (EN 328 SC 10,11)
Fan (mm) @ 300, 400, 450, 500
'_—-IHIF——

GiFT UFLEMELI SU-GLIKOLLU ODA SOGUTUCULAR

WATER-GLYCOL DUAL DISCHARGE COOLERS
: - — GCDD Serisi Uriinler

Kapasiteler ® Capacities 1.560 W - 64.438 W (EN 328 SC 10,11)
Fan (mm) @ 250, 300, 350, 400, 450, 500, 630




SOK DONDURUCULAR
BLAST FREEZERS

thL C€

SOK DONDURUCULAR e BLAST FREEZERS
4 Seri ® 4 Series FSLS, FSLH, FSLK, FSLT

FSLS/H

Kapasiteler  Capacities 8,5 kW - 53,4 kW (EN 328, R 404A, SC 5, Troom = -34°C, Tevap = -40°C)
Fan (mm) @ 630,710

FSLK

Kapasiteler  Capacities 17,4 kW - 70,5 kW (EN 328, R 404A, SC 5, Troom = -34°C, Tevap = -40°C)
Fan (mm) @ 630

FSLT
Kapasiteler  Capacities 8,3 kW - 140 kW (EN 328, R 404A, SC 5, Troom = -34°C, Tevap = -40°C)
Fan (mm) @ 630, 800, 910, 1000

% . . o
" ENDUSTRIYEL SOGUTUCULAR
S0 =500 T INDUSTRIAL AIR COOLERS Ml CE

ENDUSTRIYEL SOGUTUCULAR / Freon ve Su-Glikol igin
INDUSTRIAL AIR COOLERS / For Freon and Water-Glycol

FES Serisi Uriinler

Kapasiteler ® Capacities 9 kW - 215 kW (R 404A, EN 328, SC1,2, 3, 4)
Fan (mm) @ 630, 800

EUROVENT
SJJCERTIFIED
PERFORMANCE

GCS Serisi Uriinler
Kapasiteler ® Capacities 12 kW - 240 kW
Fan (mm) @ 630, 800

X By
" | NH:ve CO POMPALI SOGUTUCULAR
02500 P NHs and €Oz PUMPED COOLERS tl C€

NES Serisi Uriinler

Kapasiteler ® Capacities 1,5 kW - 257 kW (SC 1,2,3,4)
Fan (mm) @ 400, 450, 500, 630, 800

| CIFT UFLEMELI NHs: EVAPORATORU
S 00 =500 0 NHs DUAL DISCHARGE COOLERS I CE
NEDD Serisi Uriinler
E Kapasiteler ® Capacities ~ 2kW - 115kW (SC 1,2,3,4)

Fan (mm) @ 400, 450, 500, 630




HAVA SOGUTMALI KONDENSERLER
AIR COOLED CONDENSERS

TICARI » COMMERCIAL

LKL
Kapasiteler ¢ Capacities 6,3 kW- 70 kW = 15 K (R 404A, EN 327, Ta: 25°C, Tc = 40°C)
Fan (mm) 8 350- 400- 450- 500

UNIVERSAL AKSIYAL  UNIVERSAL AXIAL
3 Seri ® 3 Series FCH/FCV / FCW

Bt e
Kapasiteler ® Capacities 11 kW -1428 kW

Fan (mm) 0 500, 630, 800, 910

B e
Kapasiteler ¢ Capacities 11 kW -1428 kW

Fan (mm) @ 500, 630, 800, 910

B oo
Kapasiteler ® Capacities 78 kW- 2095 kW

Fan (mm) @ 800, 910

HAVA SOGUTMALI NH: KONDENSERLERI

NHs AIR COOLED CONDENSERS fAl C€
NCH/NCV INCW
Kapasiteler ® Capacities 30 kW- 1990 kW
Fan (mm) @ 630, 800, 910

KONDENSER UNITELERi
CONDENSING UNITS fAl C€

FRWC / FRVC

Kapasiteler ® Capacities 19 - 265 kW DT =15K (R404A, EN 327, Ta: 25°C, Tc: 40°C)
Fan (mm) @ 630, 800

TURBIN GiRi$ HAVASI SOGUTMA UNITELERI
COMBUSTION TURBINE INLET AIR COOLING UNITS FOR POWER PLANTS fAl C€

P

Enerji sektdriinde tiirbin-jeneratdr sistemleri igin yanma havasinin sogutulmasi amaci ile
kullanilan Tiirbin Girig Havasi Sogutma Uniteleri, komple paket olarak, sogutma bataryalari,
on filtreler ve damla tutuculari ile birlikte tiretilmektedir. Sogutucu Bataryalarda standart
olarak epoksi kapl aluminyum lameller kullanilir. Kollektér malzemesi bakir veya paslanmaz
celiktir. Unitelerde standart kasetleme malzemesi galisma sahasinin korozif ortamina uzun
siire dayanabilecek paslanmaz celik sacdir. Az yogun korozif ortamlarda elektrostatik toz
boyali galvanizli celik sac tercih edilebilir. Unite hava filtreleri EU2 tip, damla tutucular
aliiminyum veya PVC malzemeden mamul, drenaj tavalari paslanmaz gelik sacdandir.

Combustion Turbine Inlet Air Cooling Units for power plants used in energy sector are manufactured
as completed product and include highly efficient cooling coils, air filters and drop separators. In order
to provide long term working in corrosive area conditions, epoxy coated aluminium fins are standard
for the coils, headers are made from copper or stainless steel. Casing material is stainless steel. In
less corrosive conditions electrostatically powder painted galvanized steel can be used. Air filters EU2
class, drop separators aluminum or PVC and drain trays are stainless steel.

18



KURU VE ISLAK - KURU SOGUTUCULAR
DRY AND WET - DRY COOLERS

thL C€

KURU SOGUTUCULAR e DRY COOLERS WCERTIFIED
1 3 Seri ® 3 Series FDH / FDV/ FDW WPERFORMANCE

. FDH/ FDV
Kapasiteler ® Capacities
Fan (mm) @
i §e

(zel tasarim yapilir.
Costume made dry cooler can be designed

FDW
‘h Kapasiteler ® Capacities ~ 55- 2410 kW (EN1048, Ta: 25°C, Twio: 40°/ 35°C, Glycol %34)
Fan (mm) @ 800, 910 B
f"’ﬁ 5 Ozel tasarim yapilir.
. Costume made dry cooler can be designed

Siparise dzel olarak Atex, Asme U-Stamp, sertifikali triinler tasarlanabilmektedir.
Atex, asme u- stamp certified units can be designed to order.

ADYABATIK SOGUTMA SiSTEMLERI

ADIABATIC COOLING SYSTEMS tlCE
* Adyabatik Dogrudan Su Piiskiirtme Sistemi  Adyabatik Sogutma Petekli Sistem
* Adiabatic Direct Water Spray System * Adiabatic Cool Pad System

* Adyabatik Ecomesh Su Piiskiirtme Sistemi
* Adiabatic Ecomesh Water Spray System

N

LT-HT RADYATORLER
LT-HT RADIATORS fAl C€

* Enerji tesislerinde motor, tiirbin gibi makinelerin sogutma suyu sicakhiginin
diisiirilmesinde ideal ¢dziim
* Korozif ortamlara uygun malzeme kullanimi ile uzun 6miirlii calisma garantisi
L e K- * Yiiksek kaliteli malzeme ve ileri teknoloji kullanimi ile yiiksek verimlilik
'[- ] « Uluslararasi akredite laboratuvarlarda test edilerek onaylanmis Friterm
yazilimi ile kapasite garantili tasarim
-

Ny "  Optimum solutions for reducing engine - turbine systems’ cooling water temperature

E * Made of high corrosion resistant materials assuring long operation life in corrosive ambient
-‘J * High efficient products thanks to use of high production technology and high quality materials
e Performance Guaranty by Friterm Design Software, approved by accredited laboratories

ENDUSTRIYEL ESANJORLER
FINNED TUBE HEAT EXCHANGER FOR HEAVY INDUSTRY fAl C€

Yag Sogutucu ¢ 0il Coolers

Yag sogutucu bataryalarda kolektér malzemesi; celik, bakir veya paslanmaz celiktir. Baglantilar dis vidaldir,
istege bagh olarak flangli tretilebilir. Boru icerisine; yag sogutucu batarya verimini arttrmak igin, dizayna
bagli 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.
Hava Sogutmali Kondenser Air Cooled Condenser
* Agir endiistrinin her yerinde, ortam * Reliable solution for closed circuit cooling application in strict
sartlarinin zorlu oldugu kosullara uygun, environmental such as chemical, ORC plants, oil&gas, steel
. R industry and many other application.
éz:%ﬁ,'a‘ﬂth 5:::3:.;“ Sec. VIll Div.1 + Design and manufacturing based on APIG1 (7TH Ed.) and
Ve ' ASME Sec. Vill Div.1(2019)
* Plug, cover, welded tip kolektdr secenekleri, | o Header options; welded, bonnet, plug, and cover type header
* G, KL, L, LL ve extruded tip finli boru * Some fin types; L (wrapped fin), KL (Knurled L fin), LL
secenekleri, (overlapped L fin), G (embedded fin), extruded (bimetallic) fin
] type
* Her kogula uygun malzeme segenekleri » Depending on application and environmental corrosion

different material option is available
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KONDENSER VE KURU SOGUTUCULARDA SES
SOUND DATA FOR AIR COOLER CONDENSERS AND DRY COOLERS

SES SEVIYESI BILGISi » NOISE LEVEL DATA

SES BASING SEVIYESi

10 m mesafedeki ses basing seviyeleri (LpA),
ses giicii seviyesi (LwA) kullanilarak agagidaki
formiille hesaplanir.

LpA =LwA - 10 log (glf)

Sp = 10 m mesafedeki dikddrtgenler prizmasi yizeyi
Sr = referans yiizey (1m?)
Verilen ses basing seviyesi degerleri agik havada

yansitici bir diizlem iizerinde bulunan Griinden 10 m
mesafedeki dikdértgenler prizmasi yiizeyindeki

SOUND PRESSURE LEVEL

Sound pressure level (LpA) at 10 m distance is
determined from the sound power level (LwA)
with the following formula.

WA - Sp
LpA =LwA - 10 log ()

Sp = parallelpiped surface at 10 m
Sr = surface reference (1m?)
Sound pressure levels given show the average

values on a parallelpiped surface at 10 m
distance from the unit in open air over a

ortalama degerlerdir.
Ref. EN13487

reflecting plain.
Ref. EN13487

SES GUCU SEVIYESi » SOUND POWER LEVEL

Ses Giicii Seviyesi - Lwa - fan bagina

5 § Fan Hizt (d/dk) Sound Power I‘igv&()— Lwa - per fan T‘;_l;';;"
Bl 63 Hz 125 Hz 250 Hz 500Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz dB (R)
S A Y A Y A Y A Y A Y A Y A Y A Y A Y A ¥
500 1230 - 59 - 63 - 64 - 66 - 70 - 71 - 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 - 71 - 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 71 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 4 35 61 57
SES BASING SEVIiYESi ® SOUND PRESSURE LEVEL
10 m’de Ses Basing Seviyesi Fan Sayisi
Sound Pressure Level at 10 m Number oyf i
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 500mm/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 630mm (910 rpm) 44 47 49 50 52 53 54 55
L 630mm/A (660 rpm) 34 37 39 40 42 43 44 45
Q 630mm/Y (490 rpm) 27 30 32 33 35 36 37 38
S 800mm/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  800mm/A (440 rpm) 29 32 34 35 37 38 39 40
B 800 mm/Y (350 rpm) 25 28 30 31 33 34 35 36
S’.ﬁ?:n"ct chi?]f;es?r:lggnggsgﬂﬁi_gel Fqn §ay|5| Degisiminin Ses Gii.cii Seviyesine Etkisi
m dBA Deviation on Sound Power Level in case of Several Fans
1% ZE e ((:Cds'_)) 1 2 3 4 5 6 7 8 9 10 12 14 16 18 20
2 oy gﬁ::g?; SwyesidekiMs @) 0 3 5 6 7 8 8 9 9 10 1 12 12 13 13

Ses Seviyeleri, EN 13487’ye gire Cevreleyici Yiizey Metodu kullanilarak 10 m mesafe icin iiriin merkezinden hesaplanmis tavsiye niteliginde degerler olup, iiriiniin
calishg yerdeki cevre kosullarina gdre dedisiklik gosterebilirler.

Noise Levels are d by using Surr
local and ambient conditions.

ding Surface Method according to EN 13487 for 10 m distance as a guideline. Actual sound pressure level can be changed by
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CESITLi ORTAMLARDA ONERILEN SES KRITERLERI
RECOMMENDED NOISE LEVELS FOR DIFFERENT AREAS

GESITLI ORTAMLARDA ONERILEN SES KRITERLERi « RECOMMENDED NOISE LEVELS FOR DIFFERENT AREAS

Hacim (Volume) | NC | NR | (dBA) | Hacim (Volume) | Nc | NR | (aBA)
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 6zel ev House (in city) 25-35 30 30-40 | Kutiiphaneler 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 kiitiiphanesi Public Library

Garaj Garage 40-50 45 45-55 | Mize ve kitiiphane 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 odas! Halls and Conference Rooms | 25-35 30 30-40 | Ahsveris 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 | Katlialigveris (ist k.) Dep. Store (Up-Floors) 35-45 35 40-50
Kabul odalar Reception 30-45 30 35-50 | Katl aligveris (alt k.) Dep. Store (Bottom-Floors) | 40-50 40 | 45-55
Acik ofisler Open Offices 35-45 35 40-50 | Kiigiik diikkanlar Small Shops 40-50 35 45-55
Koridorlar Corridors 40-60 35 45-65 | Siiper marketler Supermarkets 40-50 40 | 45-55
Hesap merkezleri Account Offices 40-50 45-55 | Spor Salonlari Gyms / Sport Centers

Tiyatro ve Konser Salonlar 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 stiidyosu Sound Record Room 15-25 | 10-20 | 20-30 | Yiizme havuzu Swimming Pool 40-55 40 | 45-60
Tiyatro Theatre 25-30 | 20-25 | 30-40 | Terminaller Terminals

Gok amaglh salonlar Multi Functional Halls 25-30 | 20-25 | 30-35 | BiletsatisI Ticket Sales 30-40 35 35-45
Sinemalar Cinemas 30-35 | 25-35 | 35-40 | Bekleme salonlar Waiting Lounges 35-50 35 | 40-55
TV stiidyolar 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)] Kaynak / Reference: Havalandirma ve Iklimlendirme Sistemlerinde
(dBA): Sound Pressure Level (Ses Basing Seviyesi) Griiltd Kontrold Seminer Notlari, Prof. Dr. Ahmet ARISOY, 1994
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TABLO 1/ TABLE 1

R404A Emme, basma ve sivi hatlar icin kW cinsinden kapasiteler (Tek veya iki 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 Swi Hatlan / Liquid Lines

L Tipi (At =0.04 K/m) (At=0.02 K/m, Ap = 74.90) (40°C)
Bakir Emis Doyma Sicakhigi,°C Emis Doyma Sicakligi,°C a notuna bakiniz
Dis Gapt Saturated Suction Temperature, °C Saturated Suction Temperature,°C See note a
gg;ei 50 -40 30 20 -5 5 -50 -40 -30 -20 -5 5 Mz 000Kim At 005K
0D, mm Karsilik Gelen Basing Kayb1 / Corresponding Ap, Pa/m Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m VBIZC"-V Kayip /Drop  Kayip / Drop
165,5 240.6 337.2 455.1 679.1 863.2 875.6 875.6 875.6 875.6 875.6 875.6 05m/s A=EHE0 | D=t
127 0.19 0.32 0.51 0.79 1.41 2.00 2.05 222 2.37 2.52 2.74 2.87 49 9.5 15.8
15.9 0.36 0.62 0.98 1.52 2.69 3.82 3.90 421 452 4.81 5.22 5.47 79 18.2 29.9
19 0.63 1.07 172 263 467 6.60 6.77 7.30 7.81 8.32 9.03 9.47 12.0 31.5 51.8
22 0.94 1.59 255 391 6.93 9.79 10.00 10.79 11.56 12.30 13.36 14.01 15.5 46.8 76.7
28 1.86 3.14 504 772 13.66 19.25 1968  21.23 22.74 2421 26.29 27.57 26.0 92.5 151.1
35 343 5.78 926 14.15 25.00 3517 3596 3878 4154 4423 48.03 50.37 411 169.3 276.3
42 5.7 9.61 15.36  23.46 41.32 58.16 59.48 64.15 68.72 73.16 79.45 83.32 60.3 280.4 456.2
54 1137 1912 3050 46.57 8190 11498 11762 126.86 13589 14467 157.11 16476 1014 556.9 903.2
67 2031 3410 5430 8275 14545 203.96 208.67 225.07 241.08 256.66 278.73 292.29  157.3 989.8 1601.8
79 3154 52.78 8412 12809 22452 31497 32169 34697 37166 39567 429.70 45060 219.3 1529.9 2473.4
105 67.66 113.08 179.89 27326 478.70 670.69 685.09 73892 791.51 84265 91511 959.63 3915  3264.9 5265.6
Gelik / 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 46 7.2 11.5
15 0.31 0,51 0.80 1.20 2.07 2.88 2.94 317 3.39 3.61 3.92 412 76 143 227
20 0.70 1.15 180 270 4.66 6.48 6.61 713 7.64 8.14 8.84 9.27 1441 321 51.1
25 1.37 2.25 353 530 9.13 12.68 12.95 1397  14.96 15.93 17.30 18.14 234 63.0 100.0
32 2.95 4.83 757  11.35 19.57 2720  271.72 29.90  32.03 34.10 37.03 38.83 418 134.9 214.0
40 4.49 738 1155 17.29 29.81 41442 4222 4554  48.78 51.94 56.40 59.14 57.5 205.7 326.5
50 1047  17.16 26.81  40.20 69.20 96.18 98.04 10575 11327 12059 13096 137.33 109.2 477.6 758.2
65 16.68 2733 4272 6393 11018 15298 15595 168.20 180.17 191.81 20831 21844 1557 761.1 1205.9
80 2951 4838 7547 11296 19449 27035 27559 297.25 31840 33898 368.13 386.03 2405 1344.9 2131.2
100 6026 98.60 153.84 230.29 396.56 550.03 560.67 604.72 647.76 689.61 74891 78534 4143  2735.7 4335.6
125 108.75 117.97 277.71 41578 71427 99191 101244 1091.99 1169.71 124528 1352.37 141815 6506  4939.2 7819
150 176.25 287.77 449.08 671.57 115517 1604.32 1635.36 1763.85 1889.38 2011.45 2184.43 2290.69  940.3  7988.0 12629.7
Notlar tablo 1-2: Notes table 1-2:
1. Tablolardaki sogutma kapasiteleri kilowatt birimindedir. 1. Table capacities are in kilowatts of refrigeration.
Ap = Birim Esdeger uzunluk igin basing kaybi, Pa/m Ap = pressure drop per equivalent line length, Pa/m
At = Doyma sicaklifinda basing diisiimiine esdeger sicaklik degisimi, K/m At = corresponding change in jon temperature, K/m
2. Diger doyma sicakliklari ve esdeger uzunluklar igin hat kapasitesi 2. Line capacity for other [ P At and equi lengths L,
Hat kapasitesi = Tablo kapasitesi (%::{t %) 0% Line capacity = Table capacity (%ZILL X ATC; Z;”;Ii: ) 0%

3. Diger kapasiteler ve egdeger uzunluklar L, igin doyma sicakhigi At, 3. Saturation temp ¢ At for other and equivalent lengths L,
_ Gergek L, Gergek kapasite \1.8 _ Actual L, Actual capacity \ 1.8
4 = Tablo at ( Tablo L, ) (Tablodaki kapasite) A = Table At ( Table T, ) ( Table capacity )

4. Kapasiteler (kW) 40°C sivi sicakhigi ve doymus evaporator cikis sicakligindaki
standart sogutma cevrimine gdre verilmistir. Sivi hatti kapasitesi (kW) -5°C
evaporator sicakligina gore verilmistir.

Notlar tablo 1:

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.

. Yogusma Sicakhi,°C Emme Hatti Basma Hatti
Notes table 1: Condensing Temperature, °C Suction Line Discharge Line
5. Degerler 40°C’deki yogusma sicakligina gore hazirlanmistir. Diger yogusma 20 1.344 0.812
sicakliklar icin yandaki tabloda yer alan katsayilarla ¢arpiniz. 30 1477 0.906
5. Values are based on 40°C condensing temperature. Multiply table capacities 40 1.000 1.000
by the following factors for other condensing temperatures. 50 0.809 1.035

Kaynak / Ref. : 2014 ASHRAE HANDBOOK REFRIGERATION
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TABLO 2/ TABLE 2

R410A Emme, basma ve sivi hatlari icin kW cinsinden kapasiteler (Tek veya iki kademeli uygulamalar icin)
Suction, Discharge and Liquid Line Capacities in Kilowatts for Refrigerant 410a (Single or High-Stage Applications)

Emme Hatti / Suction Lines

L Tipi (At=0.04 K/m) (At=0.02 K/m, Ap = 74.90) (40°C)
Bakir Emis Doyma Sicakligi,°C Emis Doyma Sicakligii,°C a notuna bakiniz
Dis Gapt Saturated Suction Temperature, °C Saturated Suction Temperature, °C See note a
g{l)’;ﬂi 50 -40 -30 -20 -.5 5 -50 -40 -30 -20 , 5 5 ) He o opzkm  AZ005
0D, mm Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m "”ZC”V Kayip / Drop Kayip / Drop
218.6 317.2 443.3 599.1 894.2 1137.6 11721 11721 11721 11721 11721 11721  05m/s A=) Ap =2935.8
12.7 0.38 0.62 0.95 1.42 243 3.35 411 4.27 4.42 4.55 474 4.82 7.3 17.0 279
15.9 0.72 1.17 1.83 2.72 4.63 6.37 7.83 8.13 8.41 8.67 9.02 9.20 12.0 32.3 529
19 1.26 2.04 3.18 4.72 8.01 11.02 13.55 14.07 14.57 15.02 15.60 15.91 18.3 56.1 915
22 1.87 3.04 4.72 7.00 11.89 16.32 20.04 20.81 21.54 22.20 23.08 23.53 235 83.0 1353
28 3.72 6.03 9.32 13.82 23.43 32.11 39.44 40.95 42.39 43.70 45.42 46.31 39.3 163.7 266.4
35 6.84 1107 17.11 25.33 42.82 58.75 72.05 74.82 77.46 79.84 82.98 84.62 62.2 299.6 486.0
42 11.39 1839  28.38 42.00 70.89 97.02 119.01 12357 127.93 131.87 137.06 139.76 91.3 495.7 804.1
54 2270  36.61 56.35 8326 14029 191.84 23535 24438 253.00 260.80 271.06 276.39  153.7 982.0 1590.3
67 4048 6521 10035 147.94 24916 340.33 417.58 433.60 448.89 462.73 480.93 49040 2382 1746.4 2816.7
79 62.89 101.10 15522 229.02 384.65 52559 643.78 66847 692.05 713.37 74144 756.03 3322 2695.2 4350.8
105 13469 216.27 331.96 488.64 82020 1119.32 1371.21 142381 1474.02 151945 1579.22 1610.30  592.9 5744.4 9249.0
Gelik / Steel
mm
10 0.31 0.49 0.74 1.08 1.80 2.44 2.98 3.10 3.21 3.31 3.44 3.50 6.9 12.7 201
15 0.61 0.97 147 2.14 3.54 4.80 5.87 6.09 6.31 6.5 6.76 6.89 15 25.0 39.6
20 1.39 219 3.32 4.82 7.98 10.81 13.21 13.72 14.20 14.64 15.22 15.52 213 56.2 89.1
25 2.72 4.30 6.50 9.45 15.63 21.16 25.86 26.85 27.80 28.66 29.79 30.37 355 110.2 1745
32 586 924 1395 2026 3347 4530 5537 5750 5953 6136  63.77  65.03 63.2 235.9 3735
40 8.94 1409 21.28 30.91 50.97 68.99 84.33 87.57 90.66 93.45 97.13 99.04 87.1 359.8 568.9
50 2081 3275  49.39 7175 11834 160.19 19583 203.34 21051 217.00 22554 22998 1654 835.4 1320.9
65 3322 5218 7869 11411 18861 254.80 31149 32343 334.84 34516 35874 365.80 2358 1328.6 2101.0
80 5879 9236 13917 201.84 33258 45029 55047 57159 591.74 60998 633.98 64646 3642 2347.8 37131
100 119.78 188.24 283.69 411.01 67811 916.08 1121.21 1164.22 120528 124242 1291.30 1316.72 627.6 4787.0 7562.8
125 216.38 339.76 51152 74206 12214 1654.16 2022.16 2099.73 2173.77 2240.77 2328.92 237475 9854 8622.2 13639.9
150 350.32 549.37 82718 1200.12 1975.34 2672.01 3266.45 3391.75 3511.36 3619.58 3761.97 3836.01 14242 13944.5 22032.9
5. Degerler 40°C’deki yogusma sicakligina gore hazirlanmistir. Diger yogusma . -
B s o e tes OV A0 Sl Dl
by the following factors for other condensing temperatures. ig 1?;2 g:z;
40 1.000 1.000
50 0.867 1117

a. Sivi hatti capi 6nerilirken sivi tankinda olugabilecek buharin kondenserde
yogusan akiskanin tanka akisini engellemeyecek sekilde kondensere geri
donecegi kabul edilmigtir. Likit tankinin bulundugu cevre sicakiginin yousma
sicakhgindan yiiksek oldugu su sogutmali kondenserler bu kategoriye girer.

Kaynak / Ref. : 2014 ASHRAE HANDBOOK REFRIGERATION

Basma Hatti / Discharge Lines Swvi Hatlan / Liquid Lines

a. Sizing shown is recommended where any gas generated in receiver must
return up condensate line to condenser without restricting condensate flow.
Water-cooled condensers, where receiver ambient temperature may be
higher than refrigerant condensing temperature, fall into this category.
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TABLO 3 / TABLE 3

R407C Emme, basma ve sivi hatlari icin kW cinsinden kapasiteler (Tek veya iki kademeli uygulamalar igin)
Suction, Discharge Line, and Liquid Capacities in Kilowatts for Refrigerant R407C (Single- or High-Stage Applications)

Emme Hatti / Suction Lines (At = 0.04 K/m) Basma Hatti / Discharge Lines (At = 0.02 K/m) Sivi Hatlan / Liquid Lines (40°C)
bk Satuted Suton Tompaatt, ° Satirtad Sucton Tampare, ° a ofana bakiz /e e 2
Dlrj::fl -50 42 -30 ;20 = +5 -50 42 -30 c—zo = 45 L e s
ggpgf,; Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m Karsilik Gelen Basing Kayhi / Corresponding Ap, Pa/m Igegycil/y: Kayin Drop Kayin Drop
1A703_—7 2A5%f7 3A5%,_3 3’1_‘6 7%%3 Ap=8825 Ap=896.3 Ap=896.3 Ap=8963 Ap=8963 Ap=8963 Ap=8963 O ° aAepsB ﬁi’ofg
12 0.16 0.28 0.44 0.68 1.21 1.70 1.72 1.86 2.00 213 2.32 243 4.0 7.9 13.0
15 0.31 0.53 0.85 1.30 231 324 3.27 3.54 3.80 4.05 4.4 4.63 6.5 15.0 247
18 0.55 0.92 147 2.26 4.00 5.61 5.66 6.12 6.57 7.01 7.63 8.01 9.8 26.1 4238
22 0.97 1.63 2.60 3.98 7.02 9.85 9.93 10.73 11.52 12.29 13.37 14.04 15.0 459 75.1
28 1.91 3.22 5.14 7.85 13.83 19.38 19.53 2112 22.67 2418 26.31 27.63 251 90.5 1478
35 3.52 5.91 9.42 14.37 25.28 35.40 35.68 38.58 41.42 4417 48.07 50.47 39.7 165.6 270.0
42 5.86 9.82 15.65 23.83 41.86 58.55 59.03 63.82 68.52 73.07 79.52 83.50 58.2 2748 4471
54 11.68 19.55 31.07 47.24 82.83 115.76 116.74 126.22 135.51 14451 157.26 165.12 98.0 544.0 883.9
67 2086 3483 5525  84.08 147.12 20536  206.75 22353  239.99 25592 27852  292.43 151.9 967.0  1567.7
79 32.31 54.01 85.61 129.94 227.12 317.17 319.34 345.26 370.68 395.29 430.19 451.67 2119 1497.3 2420.9
105 69.31 11554 18278  277.24  484.29 675.47 678.77 733.87 787.90 840.21 914.39 960.06 3782 3189.5 5154.4
130 12341 205.61 325.01 49245 857.55 1194.03 1202.03 1202.07 1395.78 1488.45 1619.87 1700.76 586.7 5666.6 9129.4
156 200.86 33377 526.96 797.36 1389.26 1935.01 1946.66 2104.68 2259.62 2409.65 2622.39 2753.36 849.9 9175.8 147933
206 41207 683.01 1078.30 1631.18 283225 3937.64 3966.22 4288.18 4603.88 4909.55 5343.00 5609.84  1470.7 187346 30099.9
257 73342 1216.78 1916.48 2891.11 5022.65 6984.91 7027.87 7598.35 8157.74 8699.37 9467.42 9940.23 2286.7 332855 53389.2
Gelik / Steel
mm  SCH
10 80 0.16 0.26 0.41 0.62 1.06 1.47 1.48 1.60 172 1.83 1.99 2.09 44 71 1.3
15 80 0.31 0.52 0.81 121 2.09 2.90 291 3.15 3.38 3.60 3.92 412 74 13.9 222
20 80 0.71 117 1.83 2.74 4.7 6.52 6.55 7.09 7.61 8.11 8.83 9.27 13.6 31.4 49.9
25 80 1.40 2.29 3.58 5.36 9.23 12.77 12.83 13.87 14.89 15.88 17.28 18.15 22.6 61.6 97.7
32 80 3.01 4.93 768 1150  19.76 27.33 27.47 29.70 31.88 34.00 37.00 38.85 403 132.0 209.4

40 80 4.59 7.52 11.72 17.54 30.09 41.63 41.83 45.23 48.56 51.78 56.35 59.17 55.6 201.0 319.0
50 40 10.69 17.50 27.25 40.71 69.87 96.67 97.14  105.02 11276 12024  130.86  137.39 105.5 466.6 740.7
65 40 17.06 27.88 43.32 6481  111.37 15376  154.51 167.05 179.35 19126  208.14  218.54 150.4 7435 117841
80 40 30.20 49.26 76.63 11452  196.37 27172 27305 29522 31695  338.00 367.84  386.21 2323 13139  2082.0
100 40 61.60 100.39 156.20 233.20  400.40 552.81 555.50  600.59  644.81 687.62 74833  785.70 400.3 26756 42355
125 40 11117 18120 281.64 421.03 721.18 998.16  1003.06 1084.49 1164.33 124163 1351.25 1418.74 6286 48251 7638.5
150 40 179.98 29299 45544 680.92 1166.35 161243 1620.28 1751.80 1880.77 2005.64 2182.72 2291.73 9085 78035 123381
200 40 368.55 600.02 931.61 1393.04 2386.16 329446 3310.49 3579.22 384272 4097.86 4459.65 4682.37  1573.2 15964.7 25241.5
250 40 666.52 1085.29 1685.18 2516.51 4316.82 5960.02 5989.03 647519 6951.89 7413.46 8067.98 847090  2479.7 28840.0 45664.6
300 ID® 1067.53 1736.16 2695.93 4020.13 6896.51 953599 9582.41 10360.26 11122.98 11861.49 12908.71 13553.39 ~ 3556.5 46140.3 729534
350 30 138023 2247.80 348520 5205.04 8929.47 12328.49 12388.50 13394.13 14380.20 15334.97 16688.86 17522.33  4336.1 59651.3 94458.7
400 30 1991.54 3239.15 5030.17 7500.91 12848.49 17767.21 17853.70 19302.97 20724.05 22100.02 24051.18 25252.33 57439 85963.1 136129.3

Notlar tablo: Notes table:
1. Tablolardaki sogutma kapasiteleri kilowatt birimindedir. 1. Table capacities are in kilowatts of refrigeration.
Ap = Birim Esdeger uzunluk igin basing kaybi, Pa/m Ap = pressure drop per equivalent line length, Pa/m
At = Doyma sicakli§inda basing diisiimiine esdeger sicaklik degisimi, K/m At = corresponding change in saturation temperature, K/m
2. Diger doyma sicakliklari At ve esdeger uzunluklardaki L, icin hat kapasitesi 2. Line capacity for other saturation temperatures At and equivalent lengths L,

0.55
Hat kapasitesi = Tablo kapasitesi (% X Gergek at )

. . . TableL, ., Actual At'\ 055
Gergek L. X Tablo At Line capacity = Table capacity ( )

Actual L, ™ Table At

3. Diger kapasiteler ve egdeger uzunluklar L, icin doyma sicakligi At, 3. Saturation temperature At for other capacities and equivalent lengths L,

_ Gergek L, Gergek kapasite \1-8 _ Actual L, Actual capacity \ 1.8
at=Tablo at ( Tablo L, ) (Tablodaki kapasite) A =Table At ( Table L, ) ( Table capacity )
4. Kapasiteler (kW) 40°C sivi sicakligi ve doymus evaporator gikis sicakligindaki = L
standart sogutma gevrimine gore verilmistir. Sivi hatti kapasitesi (kW) -5 °C o Ygg“f““ ?'“k"g'{ ¢ % :.'“';',e "L"’,"' Dn.as;’““ ""’L'!'
evaporatdr sicakligina gore verilmistir. ondensing 2:’"”" ature, “01'2" ine 'SDUa’ ge ine
357 765
4. Capacity (kW) based on standard refrigerant cycle of 40°C liquid and saturated 30 1184 0.908
temperature. ' ’
- 4 1,000 1,000
5. Degerler 40°C'deki yogusma sicakligina gore hazirlanmistir. Diger yogusma 30 0.801 1,021

sicakliklari icin yandaki tabloda yer alan katsayilarla carpiniz.

5. Values based on 40°C condensing temperature. Multiply table capacities by the
following factors for other condensing temperatures.
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TABLO 4 / TABLE 4

R134a Emme, basma ve sivi hatlan i¢in kW cinsinden kapasiteler (Tek kademeli uygulamalar igin)
Suction, Discharge and Liquid Line Capacities in Kilowatts for Refrigerant R134a (Single or High-Stage Applications)

Emme Hatti / Suction Lines (At = 0.04 K/m) . ) Swvi Hatlari / Liquid Lines
Nominal - = ; Basma Hatti / Discharge Lines
Boru Gapi Emis Doyma ¢ Suction Te . °C (At =0.02 K/m, Ap = 538 Pa/m) ave b notuna bakiniz
0D, mm 10 5 0 5 10 See note a and b
Nomfna/ i q Emig goyrpa STlcakllﬁl,“c - Hiz
0 é,”:m Karsilik Gelen Basing Kaybi / Corresponding Ap, Pa/m aturated Suction Temperature, Velocity = At = 0.02 K/m
318 368 425 478 555 -10 0 10 Woims | Ap=EBRET
L TiP BAKIR BORU / TYPE L COPPER LINE
12.7 073 0.90 1.09 1.31 157 2.00 2.09 218 7.7 10.07
15.9 1.70 1.72 2.08 251 3.01 3.83 3.99 416 12.57 19.34
19 2.44 2.98 4.26 4.37 5.23 6.65 6.93 7.21 18.96 33.66
22 3.64 4.45 5.40 6.50 7.77 9.87 10.30 10.70 2450 50.10
28 719 8.80 10.70 12.80 15.30 19.50 20.30 21.10 41.00 99.50
35 13.20 16.10 19.50 23.50 28.10 35.60 37.20 38.70 64.90 183.00
42 21.90 26.80 3240 39.00 46.50 59.00 61.60 64.10 95.20 304.00
54 43.60 53.20 64.40 77.30 92.20 117.00 122.00 127.00 160.00 605.00
67 77.70 94.60 115.00 138.00 164.00 208.00 217.00 226.00 248.00 1080.00
79 120.00 147.00 177.00 213.00 253.00 321.00 335.00 349.00 346.00 1670.00
105 257.00 313.00 379.00 454.00 541.00 686.00 715.00 744.00 618.00 3580.00
GELiK BORU / STEEL LINE
10 0.87 1.06 1.27 1.52 1.80 2.28 238 247 9.81 12.30
15 1.62 1.96 2.36 2.81 3.34 4.22 4.40 4.58 15.60 22.80
20 3.41 413 4.97 5.93 7.02 8.88 9.26 9.64 27.40 48.20
25 6.45 7.81 9.37 11.20 13.30 16.70 17.50 18.20 44.40 91.00
32 13.30 16.10 19.40 23.10 27.40 34.60 36.10 37.50 76.90 188.00
40 20.00 24.20 29.10 34.60 41.00 51.90 54.10 56.30 105.00 283.00
50 38.60 46.70 56.00 66.80 79.10 100.00 104.00 108.00 173.00 546.00
65 61.50 74.30 89.30 106.00 126.00 159.00 166.00 173.00 246.00 871.00
80 109.00 131.00 158.00 288.00 223.00 281.00 294.00 306.00 380.00 1540.00
100 222.00 268.00 322.00 383.00 454.00 573.00 598.00 622.00 655.00 3140.00
Notlar tablo: Notes table:
1. Tablolardaki sogutma kapasiteleri kilowatt birimindedir. 1. Table capacities are in kilowatts of refrigeration.
Ap = Birim Esdeger uzunluk i¢in basing kaybi, Pa/m Ap = pressure drop per equivalent line length, Pa/m
At = Doyma sicakliinda basing diisiimiine esdeger sicaklik degisimi, K/m At = corresponding change in saturation temperature, K/m
2. Diger doyma sicakliklari At ve esdeger uzunluklardaki L, igin hat kapasitesi 2. Line capacity for other saturation temperatures At and equivalent lengths L,
0.55
Hat kapasitesi = Tablo kapasitesi (GEZ% X GTZEeOkAA: )0'55 Line capacity = Table capacity (% X %)
3. Diger kapasiteler ve esdeger uzunluklar L, igin doyma sicaklii At, 3. Saturation temperature At for other capacities and equivalent lengths L,
i Actual L, Actual capacity \ 1.8
=Tl SAL) (et s o= Tatleot (‘52 ) (T ey )
a. Sivi hatti capi énerilirken sivi tankinda olusabilecek buharin kondenserde yogusan 4. Degerler -40°C’deki yogusma sicakligina gore verilmistir. Diger yojusma

akigkanin tanka akisini engellemeyecek sekilde kondensere geri sicakliklar igin asagidaki tabloda verilen katsayilarla carpiniz.

donecegi kabul edilmistir. Likit tankinin bulundugu gevre sicakliginin yogusma 4. Values based on 40°C condensing temperature. Multiply table capacities
sicakhgindan yiiksek oldugu su sogutmali kondenserler bu kategoriye girer. by the following factors for other condensing temperatures.
. Sizing is recommended where any gas generated in receiver must return up
condensate line to condenser without restricting condensate flow. Water-cooled
condensers, where receiver ambient temperature may be higher than refrigerant
condensing temperature, fall into this category.

I

b. Hattaki basing diisiimii stabil; hat kisa veya hatini sayilir bir agirn sogutma varsa Yogusma Sicakligi,°C Emme Hatti Basma Hatti
daha kiigiik bir cap kullanilabilir. Asirt sogutmanin az oldugu veya uzun olan Condensing Temperature,°C Suction Line Discharge Line
hatlarda daha bilyiik hat gap gerekebilir. 20 1.239 0682

b. Line pressure drop Ap is conservative; if subcooling is substantial or line is short, 30 1.120 0.856
a smaller size line may be used. Applications with very little subcooling or very 40 1.0 1.0
long lines may require a larger line. 50 0.888 1.110

Kaynak / Ref. : 2014 ASHRAE HANDBOOK REFRIGERATION
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TABLO 5 / TABLE 5

Amonyak Emme, basma ve sivi hatlari i¢in kW cinsinden kapasiteler
(Tek kademeli uygulamalar veya ift kademeli uygulamalarin yiiksek kademesi i¢in)
Suction, Discharge Line, and Liquid Capacities in Kilowatts for Ammonia (Single- or High-Stage Applications)

Emme Hatti / Suction Lines (At = 0.02 K/m) CESIE G2 i s

Gelik Nominal At =0.02 K/m, Ap = 684.0 Pa/m Celik Nominal Sivi Hatlan
Boru Gapi . N . N Boru Gapi L
dilgi, mm Emis Doyma Sicaklig, °E Emis Doyma Sicakiig, °E i, mm Liquid Lines
i Saturated Suction Temp., °C Saturated Suction Temp., °C N
Steel Nominal Steel Nominal
Line -0 -30 -20 -5 +5 Line LIB)
Size, mm Size, mm Velocity = Ap = 450.0
Ap=769 Ap=1163  Ap=1688  Ap=2766  Ap=3705 -40 -20 +5 05m/s

10 0.8 12 19 35 4.9 8.0 8.3 85 10 3.9 63.8
15 1.4 2.3 3.6 6.5 9.1 149 15.3 15.7 15 63.2 118.4
20 3.0 49 7.7 13.7 19.3 31.4 32.3 33.2 20 110.9 250.2
25 5.8 9.4 146 25.9 36.4 59.4 61.0 62.6 25 179.4 4734
32 121 19.6 30.2 53.7 75.4 122.7 126.0 129.4 32 311.0 978.0
40 18.2 29.5 455 80.6 113.3 184.4 189.4 194.5 40 4234 1469.4
50 35.4 57.2 88.1 155.7 218.6 355.2 364.9 3747 50 697.8 2840.5
65 56.7 91.6 140.6 2486 348.9 565.9 581.4 597.0 65 994.8 4524.8
80 101.0 162.4 249.0 439.8 616.9 1001.9 1029.3 1056.9 80 1536.3 8008.8
100 206.9 3326 509.2 897.8 1258.6 2042.2 2098.2 21543 = = =
125 375.2 601.8 902.6 1622.0 22714 3682.1 3783.0 3884.2 - - -
150 608.7 975.6 1491.4 2625.4 3672.5 5954.2 6117.4 6281.0 = = =
200 1252.3 2003.3 3056.0 5382.5 7530.4 121953 12529.7 12 864.8 - - -
250 2271.0 3625.9 5539.9 97337 13619.6 220282 226322 232375 - - -
300 3640.5 5813.5 8873.4 15568.9 217871 35239.7 36 206.0 371743 - - -

Notlar tablo: Notes table:

1. Tablolardaki sogutma kapasiteleri kilowatt birimindedir. 1. Table capacities are in kilowatts of refrigeration.

Ap = Siirtinme nedeniyle basing diisimi, Pa/m Ap = pressure drop per equivalent line length, Pa/m
At = Doyma sicakliginda karsilik gelen degisme, K/m At = corresponding change in saturation temperature, K/m
2. Diger doyma sicakliklar At ve esdeger uzunluklardaki L, icin hat kapasitesi 2. Line capacity for other saturation temperatures At and equivalent lengths L,

Table L, ., Actual At ) 0.55

Actual L, ™ Table At

055
Hat kapasitesi = Tablo kapasitesi ( TabloL, Gergekm)

Gorgek L. X Tablo a1 Line capacity = Table capacity (

3. Diger kapasiteler ve esdeger uzunluklar L, igin doyma sicakligi At, 3. Saturation temperature At for other capacities and equivalent lengths L,
_ Gergek L, Gergek kapasite \1.8 _ Actual L, Actual capacity \ 1.8
At =Tablo At ( Tablo L, ) ( Tablo kapasite ) A = Table At ( Table L, )X( Table capacity )

4. Degerler 30°C yogusma sicakhigina gére hazirlanmigtir. Diger yojusma 4. Values are based on 30°C condensing temperature. Multiply table capacities
sicakliklari igin asagidaki tablodaki katsayilarla carpiniz: by the following factors for other condensing temperatures:

5. Sivi hatti kapasitesi (kW) -5°C evaporator sicakligina gore verilmistir. 5. Liquid line capacities based on -5 °C suction.

6. Tablodaki kapasiteler At = 0.02 K/m icin verilmistir. At =0.005 K/m 6. Table capacities are based on At = 0.02 K/m. Please see 2014 Ashrae
ve At =0.01 K/m tablolari igin 2014 Ashrae Handbook-Refrigeration Handbook-Refrigeration for At =0.005 K/m and At =0.01 K/m tables
bakiniz.

Yogusma Sicakhigi,°C Emme Hatti Basma Hatti
Condensing Temperature, °C Suction Line Discharge Line
20 1.04 0.86
30 1.00 1.00
40 0.96 1.24
50 091 1.43

TABLO 6 / TABLE 6

Amonyak sivi hatti icin kW cinsinden kapasiteler Liquid Ammonia Line Capacities in Kilowatts

Nominal Olgii, mm  Asini sivi besleme oranlan Yiiksek basincli sivi 21 kPaa  Sicak-Gaz Defrosta  Y.B. tarafi ici Hath ifon Yag Sogutma Hatlari Dogal Akis
Nominal Size, mm  Pumped Liquid Overfeed Ratio  High-Pressure Liquid at 21 kPa  Hot-Gas Defrosta Equalizer High Sideb Thermosiphon Lubricant Cooling Lines Gravity Flow
31 41 511 Besleme / Supply ~ Donils / Return ~ Tahliye / Vent

40 513 387 308 1544 106° 7910 59 35 60
50 1175 879 703 3573 176° 1055° 138 88 106
65 1875 1407 1125 5683° 324 1759° 249 155 187
80 2700 2026 1620 10150° 570° 35170 385 255 323
100 4800 3600 2880 - 1154 70340 663 413 586
125 = = = = 2089° = 1041 649 1062
150 = B - - 34112 - 1504 938 1869
200 = = = = = = 2600 1622 3400

K : 2014 ASHRAE Handbook: ion).

a-724 kPa(manometrik) minimum giris basinci ile 483 kPa (manometrik) defrost basincina sahip, 5,6K sicaklik farkinda ve -29 C de calisan evaporatdrlerde 30m altindaki sicak gaz brangman hatlari esas alinmistir.
a-Hot-gas line sizes are based on 0.34 kPa pressure drop per equivalent meter of pipe at 690 kPa (gage) discharge pressure and three times evaporator refrigeration capacity.

b-Hat boyutlari toplam evaporatér kapasitesine (kW) gore verilmistir.

b-Line sizes based on experience using total system evaporator kilowatts.

c-Frick Co kaynagindan.(1995). 100 mm iizerindeki hat boyutlari extrapolasyonla hesaplanmistir.

c-From Frick Co. (1995). Values for line sizes above 100 mm are extrapolated.
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BAZI GIDALARIN ISI TUTUMU (ANTALPi) (kcal/kg) ® ENTHALPIES OF VARIOUS FOODS (kcal/kg)

= >
s E: Se £3 -
. 8% o 25 =5 3§ =. £
<8 & ESR 3 s = o g% S T8 25
8 gz BT gy B g8 5o B = | 2R | 2E | =R
S 33 53 = Es EF =5 Es = = = =
a2 =& ==s 23] 28 g 25 e & & S& S& S&
+30 105,3 101,6 63,7 87,5 88.3 85.6 84.1 88.3 99.8 94.0 105.0
+25 100,8 97,4 56,6 83.7 84.4 81.8 779 84.4 95.6 90.5 100.6
+20 9,3 93,1 50,0 79.9 80.6 78.0 74.2 80.6 91.4 86.4 96.3
+17 93,6 90,6 46,2 77.7 783 75.8 72.0 783 88.9 84.0 93.6
+16 91,8 88,9 44,1 76.2 76.7 74.3 705 76.7 87.2 82.4 91.9
+12 89,1 86,3 41,0 73.9 744 72.0 68.4 744 84.7 80.2 90.3
+10 87,3 84,6 39,2 724 729 705 66.9 723 83.0 78.3 875
+7 84,8 82,1 36,5 70.1 70.6 68.3 64.8 70.6 80.5 75.8 84.9
+5 838 80,4 34,9 68.5 69.0 66.8 63.3 69.0 788 742 83.2
+3 81,0 78,7 33,4 67.1 67.3 65.3 61.9 67.3 772 726 81.4
+ 79,2 77,0 318 65.6 66.0 63.8 60.4 66.0 755 71.0 79.7
0 783 76,1 31,2 64.9 65.2 63.0 59.7 65.2 74.6 701 7838
-1 774 753 29,0 58.9 54.1 52.4 49.7 54.1 61.8 58.3 65.2
-3 46,6 60,2 19,8 22,0 28.7 279 26.7 287 324 30.7 33.9
-5 33,2 42,9 178 18.1 234 2238 221 234 26.4 25.3 275
-8 25,6 32,6 15,6 15.0 19.1 187 18.0 19.1 215 20.7 224
-10 228 28,9 14,4 136 16.9 16.6 16.0 16.9 19.1 184 19.8
-12 20,5 25,9 13,2 124 15.0 147 14.2 15.0 17.0 16.4 17.8
-15 17,5 22,2 11,6 10.2 128 125 12.0 128 145 14.0 15.0
-18 15,0 19,0 10,0 9.2 108 106 10.2 108 123 11.8 128
-20 13,4 17,1 9,0 8.2 97 95 9.1 97 1.1 10.6 1.5
-25 97 12,4 6,5 5.9 6.0 5.9 85 6.0 8.0 76 8.3
-30 6,3 8,0 42 3.9 45 45 4.2 45 5.1 5.0 54
-35 34 3,9 2,0 19 2.2 2.2 2.1 2.2 25 24 26
-40 0 0 0 0 0 0 0 0 0 0 0
Oda bagil neminin oda sicaklig ile buharlasma Buharlastirici segiminde EUROVENT tarafindan
sicakhig arasindaki farka gare degisimi belirlenen sartlar (ENV 328)
Change in cold room relative humidity in relation to difference Conditions determined by EUROVENT
between room and evaporating temperatures. for evaporator selection (ENV 328)
100 _G?z Akiskan 0Oda Sicakhg: Buharlagma
igin Standart (°C) Sicakhgi (°C)
90 Oda Sicaklidi 0 < 5 °C Standard fO( Room Teomperature Evaporat/ono
S Room Temp e e Gaseous Fluid (°C) Temperature (°C)
q ;; SC1 +10 0
e W0 sc2 0 8
22 15
=T SC3 -18 -25
w S
28 70 SC4 -25 -31
<
65 Su - Glikol 0da Sicaklii Sivi Girig
60 icin Standart (°C) Slcgkllﬁl (°C)
Standard for Room Liquid Enterance
Water - Glycol Temperature (°C) Temperature (°C)
5 6 7 8 9 10 11 12 13 14
Tota - Toun ‘¢ SC10 +16 +4
Troom - Tevap SC11 0 -10

27



TEKNiK TABLOLAR
TECHNICAL TABLES

BAZI GIDA MADDELERININ ISIL KARAKTERISTIKLERi VE DEPOLAMA KOSULLARI

THERMAL CHARACTERISTICS AND STORAGE CONDITIONS OF VARIOUS FOODS

I Yaklasik Su Donma — ponmaBngesi  DOMMA  popgg
Malin Cinsi Storage Conditions Depolama Orani Bsa§la|?|g!c| Ozgiil Isisi 6Su_p|ri|aS| Isisi
alin Cinsi = 1cakhg o zgiil Isisi
Omrii
Tye of the Good Sicaklik Nem Orami Approximate ‘,:ry:tt:%r Highest A%%?/?fﬁ ezjiantg Specific Heat Laéent
Tem;{e[';rature Rel. I-Lzm/dlty Storage Life % Freezuolg Point kJ/(kg-K) E’ellzjV}/( l.‘(’;e'zﬁz)/ng kJ/kg
Enginar / Artichokes 0 95-100 2H (W) 84 -1.2 3.65 1.89 280
Yerelmasi
Jerusalem artichokes 0 90-95 4-5 A (M) 80 -2.2 3.47 1.84 267
Kuskonmaz / Asparagus 0:2 95-100 2-3H (W) 93 -0.6 3.95 2 310
Yesil fasulye . ¥ ~ ~
Beans, snap 4:7 90-95 7-10G (D) 89 0.7 3.82 1.95 297
Pancar (yapragi) ~ y
Beets, topped 0 95 10-14 G (D) 0.4
Briiksel lahanasi
Brussels sprouts 0 95-100 3-4H (W) 85 -0.8 3.68 1.90 284
Lahana / Cabbage 0 98-100 5-6 A (M) 92 -0.9 3.92 1.99 307
Havug / Carrots, topped 0 98-100 4-6 H (W) 88 -1.4 3.78 1.94 294
Karnabahar / Cauliflower 0 95-98 3-4H (W) 92 -0.8 3.92 1.99 307
Kereviz / Celery 0 98-100 2-3A (M) 94 -0.5 3.98 2.02 314
Misir / Corn, sweet 0 95-98 4-8G (D) 74 -0.6 3.31 1.76 247
Salatalik / Cucumbers 7+13 95 10-14 G (D) 96 -05 4.05 2.04 320
Donmus sebzeler on - ’
Frozen vegetables il EgZ (W) &
Sarimsak (kuru) g g N
Garlic, dry 0 65-70 6-7 A (M) 61 0.8 2.88 1.60 203
Sanimsak (yesil) ’ g J
Garlic, lafy 0 95-100 10-14 G (D) 93 0.3 3.95 2.0 310
Pirasa / Leek 0 95-100 2-3A (M) 85 -0.7 3.68 1.90 284
Mantar / Mushrooms 0 95 3-4G (D) 91 -0.9 3.88 1.98 304
Soian (yesil) . . .
Onions, green 0 95-100 3-4H (W) 89 0.9 3.82 1.95 297
Bezelye (yesil) y 4 y
Peas, green 0 95-98 1-2.H (W) 74 0.6 332 1.77 247
Biber (tatll) . ¥ g ]
Peppers, sweet 7:13 90-95 2-3H (W) 92 0.7 3.92 1.99 307
Patates / Potatoes 3:4 90-95 4-5 A (M) 81 -0.6 3.55 1.85 270
Turp / Radishes 0 95-100 3-4H (W) 95 -0.7 4.02 2.03 317
Ispanak / Spinach 0 95-98 10-14 G (D) 93 3.95 2.0 310
Balkabagi / Pumpkins 10+13 70-75 2-3A (M) 91 -0.8 3.89 1.98 304
Kabak / Summer squash 0:10 85-90 5-14G (D) 94 -0.5 3.99 2.02 314
Domates (yesil) . X K -
Tomatoes, mature green 13:21 90-95 1-3H (W) 93 0.6 3.95 2.0 310
Domates (kirmizi) . y K g
Tomatoes, firm ripe 7+10 85-90 4-7G (D) 94 0.5 3.98 2.02 313
Salgam / Turnips 0 95 4-5A (M) 92 -14 3.92 1.99 307
Suteresi / Watercress 0 95-100 3-4H (W) 93 -0.3 3.95 2.0 310
Marul / Lettuce 0+1 95-100 2-3H (W) 95 -0.2 4.02 2.03 317
G = Giin, H = Hafta, A= Ay NOT / NOTE: 1 keal/kg = 4,18 kd/kg
D = Day, W = Week, M = Month 2014 ASHRAE Handbook - Refrigeration
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Muhafaza Sartlari Yaklasik Su
o Storage Conditions Depolama Orani
Malin Cinsi Omrii Water
Type of the Good Sicaklik Nem Orani ) :
Temperature  Rel. Humidity ~ Approximate Ratio
°c % Storage Life %
Elma /Apple 0:3 90-95 8-9A (M) 84
Kayisi / Apricot 0+1 90-95 1-3H (W) 85
Avokado / Avocado 3:4 85-90 2-8A (M) 65
Muz / Bananas 1314 85-95 - 75
Bagiirtlen / Blackberry 05:0 90-95 3G (D) 85
Ufak kavun / Cantaloupes 2:4 95 5-15G (D) 92
Visne / Sour cherry 0 90-95 3-7G (D) 84
Kiraz / Cherry -1:-05 90-95 2-3H (W) 80
Hindistan cevizi / Coconut 0+1 90-95 3-5A (M) 82
Kus iiziimii / Currant 5:0 90-95 1-4 H (W) 85
Hurma / Dates, cured -18:0 75 6-12 A (M) 20
incir (taze) / Fig, fresh -1:0 85-90 7-10G (D) 78
Donmus meyveler / -24 +-18 90-95 18-24 A (M)
Frozen fruits
Kivi / Kiwi 0 90-95 3-5A (M) 82
Limon / Lemon 11+12 85-90 1-4 A (M) 89
Maltaeriii / Loquat 0 90 3H (W) 87
Yesil zeytin / Olives, fresh 7+10 85-90 4-6 H (W) 75
Portakal / Orange 3:9 85-90 3-6 H (W) 86
Seftali / Peaches 5+0 90-95 2-4H (W) 89
Armut / Pears -1.6+-0.5 90-95 2-7TA (M) 83
Erik / Plum -1:0 90-95 2-4H (W) 86
Nar / Pomegranate 4 90-95 2-3A (M) 82
Ayva / Quinces -1:0 90 2-3A (M) 85
Ahududu / Raspberries -5:0 90-95 2-3G (D) 81
Cilek / Strawberries 5:0 90-95 5-7G (D) 90
Mandalina / Tangerine 4 90-95 2-4H (W) 87
Karpuz / Watermelon 4:10 90 2-3H (W) 93

BALIKLAR - ETLER - KUMES HAYVANLARI / FISHES - MEAT -POULTRY PRODUCTS

Kalkan / Turbot -1+ 95-100 18 G (D) 75
Ringa / Herring 0:2 80-90 10G (D) 61
Uskumru / Mackerel 0+1 95-100 6-8 G (D) 65
Somon / Salmon -1+1 95-100 18 G (D) 64
Tuna / Tuna fish 0:2 95-100 14 G (D) 70
Donmus balik / Frozen fish -29+-18 90-95 6-12 A (M)

Sigir (taze) / Beef, fresh 0:1 88-92 1-6 H (W) 62:77
Sigir (donmus) / Beef, frozen -23+-18 90-95 9-12 A (M)

Kuzu (taze) / Lamb, fresh 01 85-90 5-12G (D) 60+70
Kuzu (dnm.) / Lamb, froz. -23+-18 90-95 8-10 A (M)

Kiimes H. (tz.) / Poultry, fresh 0 85-90 1H(W) 74

Kiimes H. (dnm.) / Poultry, froz. -23+-18 90-95

G = Giin, H = Hafta, A = Ay
D = Day, W = Week, M = Month
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Donma

Baslangici

Sicaklig
Highest

Freezing Point
°C

-1
-1
-0.3
-0.8
-0.8
-1.2
=17
-1.8
-0.8
-1
-16
2.4

17
14

14
13
-0.9

2.2
2.2
22
2.2
A7)

22+-17

2217

2.8

Donma Oncesi gg::::l Donma
Ozgiil Isis P Isisi
” Ozgiil Isisi
Specific Heat Specific Heat Latent

Above Freezing  Bejow Freezing 162

kJ/(kg-K) kJ/(ko-K) ki/kg
3.65 1.89 280
3.68 1.9 284
3.01 1.67 253
3.39 1.78 250
368 1.9 284
392 1.99 307
368 1.89 280
351 1.84 267
358 1.87 274
368 1.9 284
1.59 1.09 67
3.45 1.81 260
3.58 1.87 273
382 1.95 297
3.75 1.93 290
3.35 1.78 250
372 1.92 287
382 1.95 297
361 1.88 277
372 1.92 287
358 1.86 274
368 1.9 284
355 1.85 270
3.85 1.97 300
3.75 1.93 290
3.95 2.0 310
3.35 1.78 250
2.88 1,60 203
3.01 1.65 217
2.98 1.64 213
318 1.71 233

2.91+3.43 1.62 - 1.80 207+257

2.85+3.18 159 +1.72 200+233
3.32 1.77 247

NOT / NOTE: 1 keal/kg = 4,18 kd/kg
2014 ASHRAE Handbook - Refrigeration
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iNFILTRASYON TABLOSU e INFILTRATION TABLE

. 24 Saatte Hava Degisimi i 24 Saatte Hava Degisimi
Oda lg Air Change per Day Oda g Air Change per Day
Hacmi (m°) 0da Sicakhi 0da Sicakhi Hacmi (m?) 0da Sicakhii 0da Sicakhii
Room Inner 0°C’nin Ustiinde 0°C’nin Altinda Room Inner 0°C’nin Ustiinde 0°C’nin Altinda
Volume (m°) Room Temp. Room Temp. Volume (m°) Room Temp. Room Temp.
Above 0°C Below 0°C Above 0°C Below 0°C

5 50.1 38 500 3.7 2.8

15 25.3 19.6 750 29 2.3

25 18.7 14.9 1250 2.2 17

40 14.3 1.7 2400 1.43 1.22

50 128 10.2 3000 1.35 111

100 8.7 6.7 5000 117 0.93

150 7.0 54 8000 1.05 0.85

200 5.9 4.6 10000 0.97 0.83

250 5.3 41 12000 0.91 0.81

375 4.2 3.2 14000 0.87 0.80

* Agin kullanma halinde verilen degerleri 2 ile garpin. Uzun siireli muhafaza odalan igin verilen degerleri 0,6 ile garpin.
Infiltrasyon Isisi = Hava Degisimi x Oda Hacmi x (I¢ Hava - Difl Hava Entalpi Farki) x Havanin Ozkiitlesi

*In case of overloaded use, multiply the given values by 2. For long-period storage rooms, multiply the given values by 0,6.
Infiltration Heat = Air Change Rate x Room Volume x (Room Air- Outside Air Enthalpy Difference) x Specific Mass of the Air

SALAMURA 1+ BRINE TABLES

Yogunluk 100 kg eriyik 100 It suya Donma baslangici S 0°C deki dinamik
°Be (15 °C’de) basina kg tuz katilan kg tuz °C gz;;tl;:;tu;tlzlfcl viskozite
Density at 15 °C kg of salt per kg of salt added in Start of pc(k cal/kg-grd) Dynamic viscosity at 0°C
(ka/it 100 kg of solution 100 litres of water freezing (°C) 00 1.104 (kps/m?)
= @ 0,1 1,00 01 0,1 -0,0 1,003 1,81
= 2 | / b i | / ]
ﬁ 2 3,0 1,02 25 26 -1.2 0,968 1,87
=S 7.0 1,05 59 6,3 -3,0 0,915 2,02
=2 12,0 1,09 105 17 -6,1 0,851 2,27
= . 132 1,10 115 13,0 BAl 0,836 2,34
= '§ :: 144 1,11 12,6 144 -8,1 0,822 243
SSs=s 16,7 1,13 14,7 159 -10,2 0,795 2,61
= g S 20,0 1,16 17,8 217 -142 0,758 2,93
E = 22,1 1,18 19,9 249 -17.4 0,737 3,18
>3 241 1,20 21,9 28,0 -21,2 0,717 3,51
BE 26,1 1,22 238 312 -25,7 0,700 3,89
S 3 28,0 124 25,7 34,6 -312 0,685 434
298 1,26 275 37,9 -38,6 0,671 4,90
32,3 1,28 29.9 42,7 -55,0 0,654 5,80
33,4* 1,30 31,2 454 -41,6 0,645 6,46
35,1 1,32 33,0 49,3 =271 0,633 7,53
36,7 1,34 34,7 532 -156 0,621 8,80
39,1 137 373 59,5 00 0,604 11,13
0,1 1,00 0.1 0,1 0,0 1,001 1,84
—0 3,0 1,02 29 3,0 -1.8 0,956 1,84
55 7,0 1,056 70 75 44 0914 191
= g 12,0 1,09 123 14,0 -8,6 0,867 2,12
=S 13,2 1,10 13,6 15,7 -98 0,857 2,19
el 144 1,11 139 175 -11,0 0,848 2,28
=8E 15,6 1,12 16,2 193 122 0,839 2,37
5 E © 16,7 1,13 17,5 21,2 -13,6 0,830 2,48
== = 178 1,14 18,8 23,1 -15,1 0,822 2,61
£ S 18,9 1,15 20,0 25,0 -16,6 0,814 2,74
S § 20,0 1,16 21,2 26,9 -18.2 0,806 2,88
|5 21,6* 117 23,1 303 -21.2 0,794 3,10
a ;S) 221 1,18 23,7 31,3 -17.2 0,791 3,20
231 1,19 24,9 33,1 -9,5 0,784 3,36
24,4 1,20 26,3 357 0,0 0,776 3,57
Yuﬁ"un’lnk 100 kg eriyjk basina Donma baslangici ﬁzui;lv 1SIS1 Dinami!( vi;kozige
(15 °C'de) kg glikol Start of freezing Specific heat Dynamic viscosity
©» Density at kg of glycol per C (kcal/kg-grd) n.104 (kps/m?)
= g 15 °C (kg/it) 100 kg of solution °C 0°C -10°C 0°C -10°C
=5
=5 1.006 46 -2 0.98 = 20 =
£3 1010 84 -4 097 - 23 -
= é 1.015 122 <5 0.95 - 26 -
S= 1.020 16.0 -7 0.93 - 29 -
E < 1.025 19.8 -10 0.92 = 32 =
= 2 1.030 236 -13 0.90 0.90 36 5.2
@ i 1.035 27.4 -15 0.89 0.88 40 58
TS 1.040 31.2 -17 0.87 0.87 4.5 6.8
] 1.045 35.0 -21 0.85 0.85 5.0 7.8
1.050 38.8 -26 0.84 0.83 5.7 8.8
1.055 42.6 -29 0.82 0.81 6.3 9.8
1.060 46.4 -33 0.80 0.79 7.0 11.0
*(Otektik / Eutectic)
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PROJELENDIRME iCiN SEHIRLERIN DIS HAVA SICAKLIKLARI
OUTSIDE AIR TEMPERATURES OF CITIES IN TURKEY IN SUMMER FOR DESIGN

Sehir adi
city

Adana
Adiyaman
Afyon
Agri
Amasya
Ankara
Antalya
Artvin
Aydin
Balikesir
Bilecik
Bingdl
Bitlis
Bolu
Burdur
Bursa
Ganakkale
Gankini
Gorum
Denizli
Diyarbakir
Edirne

Elazig

Kis
Sicaklig
Winter

Temp.
(C)

-24

-12

-12

-15

-6

-9

Yaz kuru
term.
sicaklign
Summer
Dry Bulb
Temp.
(C)

38

38

34

34

31

35

39

30

39

38

34

33

34

34

36

37

34

34

29

38

42

36

38

Yaz yag
term.
sicakligr
Summer
Wet Bulb
Temp.
(C)

26

22

21

25

21

21

28

26

26

27

23

21

22

24

21

25

25

25

19

24

23

25

21

Sehir adi
City

Erzincan
Erzurum
Eskisehir
Gaziantep
Giresun
Glimiighane
Hakkari
Hatay
iskenderun
Isparta

igel
istanbul
izmir

Kars
Kastamonu
Kayseri
Kirklareli
Kirsehir
Kocaeli
Konya
Kitahya
Malatya

Manisa

Kis
Sicaklig
Winter
Temp.
(C)

Yaz kuru
term.
sicakligr
Summer
Dry Bulb
Temp.
(C)

36

31

34

39

29

33

34

37

37

34

35

33

37

30

34

36

35

35

36

34

33

38

40

Yaz yag
term.
sicaklig
Summer
Wet Bulb
Temp.
()

22

23

24

23

25

23

20

28

29

21

29

24

25

20

22

23

25

21

25

22

21

21

26

Sehir ad
City

K.Marag
Mardin
Mugla
Mus
Nevsehir
Nigde
Ordu
Rize
Sakarya
Samsun
Siirt
Sinop
Siirt
Sinop
Sivas
Tekirdag
Tokat
Trabzon
Tunceli
Sanlurfa
Usak
Van
Yozgat

Zonguldak

Kis
Sicakhigr
Winter

Temp.
(C)

-15

-15

Not: Daha detayli bilgi icin 2017 ASHRAE Handbook-Fundamentals S| Edition “Load and Energy Calculations” béliimiine bagvurulabilir.
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Yaz kuru
term.
sicaklig
Summer
Dry Bulb
Temp.
(C)

36
38
37
32
28
34
30
30
35
32
40
30
40
30
33
33
29
31
37
43
35
33
32
32

Yaz yag
term.
sicaklig
Summer
Wet Bulb
Temp.
(C)

22
23
22
20
17
20
22
26
25
25
23
25
23
25
20
25
20
25
22
24
22
21
20

25



PRATIK SOGUK ODA KAPASITE TAYiNi
PRACTICAL CALCULATION OF COLD ROOM CAPACITIES (kcal/h)

PRATIK SOGUK ODA KAPASITE TAYINi (kcal/h) e PRACTICAL CALCULATION OF COLD ROOM CAPACITIES (kcal/h)

0/+2°C o o
_ (stze, Moo, Tereat, Yumut, i, Yogur) iy 200 oo Sora
Oda I¢ Hacmi (Vegetal#:i,r I’:’;’ﬁsﬁ:ﬁ; fﬁg’:m’f{) Yogur) Tecrit / Insulation: 15 cm (*) Tecrit / Insulation: 20 cm (*)
Room Inner .
V‘(’,/,‘,’z')"e NORMAL KUL. ASIRI KUL. NORMAL KUL. ASIRI KUL. NORMAL KUL. ASIRI KUL.
NORMAL OVERLOADED NORMAL OVERLOADED NORMAL OVERLOADED
USE USE USE USE USE USE
5 475 725 600 900 730 1100
75 595 900 750 1150 920 1380
10 750 1125 950 1450 1160 1750
15 1030 1550 1300 2000 1600 2400
20 1350 2025 1750 2600 2150 3225
25 1690 2530 2200 3300 2680 4000
30 1920 2900 2450 3600 3000 4500
40 2200 3300 2750 4200 3360 5050
50 2560 3850 3200 4800 3900 5850
60 2940 4400 3700 5500 4500 6750
70 3260 4900 4000 6000 4800 7200
80 3450 5200 4300 6500 5250 7900
90 3880 5820 4900 7400 6000 9000
100 4100 6200 5100 7600 6200 9300
125 4950 7420 6200 9300 7500 11250
150 5760 8650 7200 10800 8800 13200
175 6200 9300 7750 11600 9500 14250
200 6250 9400 7800 11700 9600 14500
250 7300 11000 9200 13800 11250 17000
300 8750 13100 11000 16500 13500 20000
400 10250 15400 13000 19500 15860 23000
500 12250 18500 15000 22500 18300 27500
750 16500 25000 20000 30000 24500 36000
1000 22000 33000 27500 40000 33500 50000
1500 33000 48000 42000 60000 51250 75000
2000 42000 60000 52500 75000 64000 90000
3000 63000 90000 80000 115000 97500 140000
5000 105000 150000 130000 190000 158000 225000
(*) Tecrit, is1 iletim katsayisi = 0,035 kcal/(h-°C-m) evsafinda Styrofor. (*) Insulation: Styrophor with heat transfer coefficient around
Giinlik calisma stiresi 16 saat alinmistir. 0,035 kcal/(h-°C-m)
Dis ortam sicakligi 35°C kabul edilmistir. 16 hours of daily operation is assumed.
0Oda enj ile boyunun birbirine yakin oldugu kabul edilmistir. Outside temperature is taken as 35 °C.
Ref: Nuri Ozkol Uygulamali Sogutma Teknigi 1999 M.M.0.Yayin No.115 The length and width of the room are assumed to be close to each other.

SOGUK ODALAR iGiN TAVSIYE EDILEN PRATIK iZOLASYON KALINLIKLARI

PRACTIAL INSULATION THICKNESSES RECOMMENDED FOR COLD ROOMS

Soguk Oda i¢ Sicaklig Poliiiretan Panel (*) Styrofor (**)
Cold Room Temp. (°C) Polyurethane Pannel (*) Styrophor (**)
+10/+16 80 mm 100 mm
+4/+10 80-120 mm 150 mm
-4/+ 4 120-150 mm 200 mm
-24/-18 180-200 mm 250 mm
-40/-24 200-250 mm 300 mm

(*) Politiretan Panel icin ortalama iletim katsayisi = 0,020 kcal/(h-°C-m)
The mean value of the heat transfer coefficient for Polyurethane Pannel = 0,020 kcal/(h-°C-m)

(**) Styrofor icin ortalama iletim katsayisi = 0,035 kcal/(h-°C-m)
The mean value of the heat transfer coefficient for Styrophor = 0,035 kcal/(h-°C-m)

Friterm tarafindan tavsiye edilen degerlerdir.
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FRITERM AR-GE MERKEZI

Friterm Ar-Ge Ortamla Dengeli Tip Kalorimetrik Test Odasi
Friterm R&D Ambient Balanced Type Calorimetric Test Room

. EN 328; Eurovent RS 7/C/001 - 2010
Freon Evaporatdrier - (R404A, R507, R407, R134A, R410A)

EN 327; Eurovent RS 7/C/002 - 2010
Freon Kondenserler - (R404A, R507, R407, R134A, R410A)

Su, Su/Glikolli Sogutucular - EN 328; Eurovent RS 7/C/001 - 2010
CO2 Evaporatdrler -N 328 Referansi ile (Sub/Transkritik CO2)

C02 Gaz Sogutucular - EN 327 Referansi ile (Transkritik CO2)

Kuru Sogutucu Bataryalar - EN 1048; Eurovent RS 7/C/003 - 2010

Isitma/Sogutma Bataryalari - Eurovent RS 7/C/005-2007;

ANSI ASHRAE 33/2000
DX/Kondenser/CO2 Bataryalar -

EN 327, EN 328,
ANS| ASHRAE 33/2000 Referansi ile

Friterm Uzaktan izleme ve Kontrol Sistemi
FMM Step Kontrol
Friterm Motor Management System FMM Step Control

Friterm Ar-Ge
Hava Sizdirmazlik Test Diizenegi

Friterm R&D Air Leakage Test Rig

B
on Il

EN1886, EN 15727:2010,
EUROVENT 2/2 ve DW/143

Uriin Gelistirme Gahistirmalan / Product Development

CFD Hava Akisi Incelemesi

Mukavemet Analizi
Air Flow Analysis

Strength Analysis

Kapali/Agik Cevrim Riizgar Tiineli
Convertible Open/Closed Loop Wind Tunnel
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FRITERM AR-GE MERKE
YAZILIM GELISTIRME CALISM/
R&D SOFTWARE DEVELOPMEN

URUN SECiM PROGRAMI V 6.5.0 / PRODUCT SELECTION SOFTWARE V 6.5.0

Friterm Standart Uriin Segim Programi, “Ticari & Universal

EEEdURTD Wx=wws! HavaSogutmaliKondenserler”,”0daSogutucular &Endiistriyel
=] — Sogutucular”,”Sok Dondurucular”, “Kuru Sogutucular & Yag
= 1 - - Sogutucular”, “C02 DX Evaporatdrler”, “C02 Gaz Sogutucular”,
I E “Hava Sogutmali Amonyak Kondenserler” ve “Pompali
* Evaporatorler icin dedisik dizayn sartlari altinda arzulanan

FEE % - =n kapasiteye sahip en verimli Friterm driiniiniin, Friterm’ in genis
o - - tirin yelpazesinden kolaylikla ve dogrulukla secilmesi saglar.

+
— xl - Friterm Standard product selection software, developed for “easy use
(" & optimum choice”, enables Friterm product users to choose optimum

B % products for their needs from wide range of FRITERM “Unit Coolers

o & Industrial Coolers”,"Commercial & Universal Condensers”,"Dry
Coolers&OilCoolers”,“Blastfreezers”,"C02 DX Evaporators“, “C02Gas
Coolers”, “ Air Coolled Ammonia condensers " and “Pump Evaporators”
in various design conditions and requirements for different capacities.

FRTCOILS V 4.5 TASARIM YAZILIMI / FRTCOILS V 4.5 DESIGN SOFTWARE

- [SES— Fe= IJ:’._ S
S TR [ — 4 LL — —f— e
e 3 :
- —— s e . - -
e o ——
p= [ ——— Pp—
- — 0 I L L
S Jp— - p
iy e =
sl ~ E
[FT—
- - - e —
W A i s = =
- = Sl o r. =
e s [ P ]
ol "= = i i
- Came R — e e —--
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EUROVENT EUROVENT
JYCERTIFIED JYCERTIFIED
PERFORMANCE PERFORMANCE
A

Co I L CERTIFY-ALL

www. eurovent-certification.com www. eurovent-certification.com
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info@friterm.com
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» Top-tier Efficiency: The BT Exirusion Line excels in
production efficiency and productivity, setting new
industry standards.

» Labor-Saving Automation: Automated precision
reduces labor needs while maintaining high production
standards,

» Holistic Optimization: Meticulously fine-tuned for
peak performance across all aspects.

» Competitive Edge: Empowers ice cream producers
with efficient, eco-conscious processes for standout
products.

* Environmentally conscious: Minimizes ecological footprint
through several optimized processes.

Waork with True lce Cream Experts



