STANDART HAVALANDIRMA VE KLIMA SANTRALLER

TermoFan

Air Conditioning Systems

STANDARD TYPE AIR HANDLING UNITS

GENEL BILGILER / GENERAL INFORMATION

Termofan “TKS” modeli standart tip klima santralleri 26 degisik biyikliikteki modellerden meydana gelmektedir ve 1.500
m3/h ile 120.000 m3/h arasinda hava debilerini kapsamaktadir. En kiiglik standart model TKS 7-7 olup distan disa 710x710 mm
dis kesit Olglilerine sahiptir. En biiylik standart model TKS 22-22 dis kaset 0Olgiileri 2235mm x 2235mm'dir. Blyiik debilerde 6zel
Olgl imalat yapilabilmektedir.

“TKS” modeli isitma-havalandirma ve klima santrallerinde hava emis ve/veya karisim hiicresi, filtre, 1sitma ve sogutma
serpantinleri, nemlendirici ve vantilatorleri degisik kombinasyonlarda yerlestirerek degisik maksatlarda hizmet eden, siparis
lizerine yapilmis santraller elde etmek mimkiindir. TKS modeli santralleri isi geri kazanimli ve 1si geri kazanimsiz iki katli Gniteler
olarak da tasarlamak ve imal etmek olanaklari bulunmaktadir.

The Termofan “"TKS” model standard executaion air handling units are composed of 26 different sizes ranging from 1.500 to
ile 120.000 m3/h in air flow rates. The smallest model is TKS 7-7 outer crossection dimensions of 710 mm x710 mm wheares the
largest model is TKS 22-22 with outer dimensions of 2235 mm x 2235 mm excluding aluminum frame. High airflow units can be
designed with special dimensions.

By joining the air intake and/or air mixing sections, filter sections, air heater and air cooler sections, humidifiers and
ventilators it is possible to create tailor-made units serving different design purposes. It is also possible to make double deck
executions with or without heat recovery units .
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ANDART HAVALANDIRMA VE KLIMA SANTRALLERI
STANDARD TYPE AIR HANDLING UNITS

KABIN KONSTRUKSIYONU / CABIN CONSTRUCTION

Termofan “TKS” modeli klima santrallerinin karkasinin yapiminda 6zel gekilmis aliiminyum profiller kullanilir. Aliminyum
profiller birbirlerine, sert plastikten imal edilmis kdse takozlari ile birlestirilir. B6lim ve kapak aralarina da aliminyum atki profiller
konulur. Aliminyum profillerin arasindaki bosluklarin doldurulmasi igin gift cidarli ve kayayiini dolgulu 6zel paneller kullanilir.
kayaytiinl dolgu standart konstriiksiyon olup misteri talebi tizerine ayni kalinlikta politiretan dolgu da kullanilabilir.

r —
& i r

Specially drawn aluminium profiles are used in the construction of the carcase of the Termofan “TKS” model air handling units.
These perimeter profiles are joined to each other at the corners with the use three-legged corner pieces produced from hard
plastics. In between the panels of each section aluminium inner profiles are used. Double skin panels with filled with rockwool
filling are assemled to the openings of the profiles. Rockwool is the standard execution but upon customer’s demand
polyurethane may be used as insulation material within panels.

Enerji Sinifi Tablosu / Energy Classification Table

Dis Hava Sarti 9°C’den biiyiik olan kosullardaki

Tiim Cihazlar %0100 taze haval ya da karisim havali cihazlar
All Units Units for full or partial outdoor air at
design winter temperature <9°C
Isi geri kazanim sistemi Fan verimlilik siniflan
Hava Hizi Sinifi Heat recovery system Fan efficiency level
Velocity class [m/s] focl
nclass [%] Apclass [Pa] NGref-class [-]

A+/A+G /A+1t 83 250 64
A/AG /At . 230 62
1.8 73 210 60
2.0 68 190 57
D/DG/D?* 2.2 63 170 52

E/EG/E* No calculation required No required
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STANDARD TYPE AIR HANDLING UNITS

VANTILATOR VE ASPIRATORLER / SUPPLY & EXHAUST FANS

"TKS" modeli klima ve havalandirma santrallerinde kayis kasnak tahrikli radyal fanlar ya da direkt akuple plug fanlar
kullanilmaktadir. Plug fanlarda AC ve EC motor alternatifleri sunulmaktadir. Radyal fan motor baglantilarinda titresim onleyici
yaylar kullanilmaktadir. Cihazlarimizda kullanilan tiim fanlar AMCA sertifikalidir.

One egik kanatli fanlar algak-orta basing grubundaki uygulamalar igin tercih edilmekte, yiiksek basing sinifinda ise (SP>1500
Pa) geriye egik kanatli fanlar kullanilmaktadir. Aerofoil kanatl fanlar ise yliksek verim ve diisiik ses seviyeleri igin uygundur.
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PLUG FAN / PLUG FAN (AC MOTOR) EC FAN / EC FAN

Belt driven radial fans or plug type fans are being used in the "TKS" model standart execution air handling units. With plug
type fans both AC motor and EC motor are used. In order to eliminate vibration spring isolator are used for belt driven radial fan
motor applications. All fans used in the units are AMCA certified.

In low to medium pressure applications forward curved fans are preferred whereas backward curved fans are utilized for high

pressure applications (SP>1500 Pa). Fans with aerofoil blades are suitable for applications where higher fan efficiencies and
lower noise levels are required.

Radyal fanlarda farkli montaj uygulamalan / Different assembly applications with radial fans
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ATIS ALINDAN / SUPPLY ON FOREHEAD ATIS USTTEN / SUPPLY ON TOP ATIS ALTTAN / SUPPLY ON BOTTOM
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STANDARD TYPE AIR HANDLING UNITS

Radyal fan tiplerine badl olarak birim nite uzunluklar asadidaki tabloda verilmistir. Tabloda TKS standart modellerimizi
bulabilirsiniz.

Radial fan type unit lengths for each air handling unit is given below. Standard TKS model units are listed as well.

Model Genislik (mm) Yiikseklik (mm) L1 (mm) Fan Tipi
Type Width Height Fan Type

TKS 7-7

TKS 9-7 900 710 975 9-7
TKS 9-9 900 900 975 10-10
TKS 10-9 1015 900 975 10-10
TKS 10-10 1015 1015 1.025 12-12
TKS 13-9 1320 900 1.125 15-15
TKS 13-10 1320 1015 1.125 18-13
TKS 13-13 1320 1320 1.275 18-18
TKS 14-10 1450 1015 1.275 350
TKS 14-13 1450 1320 1.275 400
TKS 14-14 1450 1450 1.425 450
TKS 16-13 1625 1320 1.425 560
TKS 16-14 1625 1450 1.600 630
TKS 16-16 1625 1625 1.600 630
TKS 17-13 1750 1320 1.600 630
TKS 17-14 1750 1450 1.750 710
TKS 17-16 1750 1625 1.750 710
TKS 17-17 1750 1750 1.750 710
TKS 19-14 1930 1450 1.750 710
TKS 19-16 1930 1625 1.800 800
TKS 19-17 1930 1750 1.800 800
TKS 19-19 1930 1930 1.800 800
TKS 22-16 2235 1625 1.800 800
TKS 22-17 2235 1750 2.200 900
TKS 22-19 2235 1930 2.200 900
TKS 22-22 2235 2235 2.350 1000

MOTORLAR / MOTORS

Vantilatori tahrik icin trifaze, IP-55 koruma sinifi ile “F” sinifi izolasyonlu, sincap kafesli elektrik motorlari kullaniimaktadir.
Kullanilan motorlar CE sertifikalidir. Vantilator ile elektrik motoru miisterek bir kizak izerine monte edilmekte ve fan motor grubu
titresim Onleyici yay izolatorler vasitayla govdeye baglanmaktadir. Elektrik motorunun kayis gerginligini ve hizasini ayarlayabilmek
igin ayrica iki ydne kayabilir kizakl kaidesi bulunmaktadir. Talep lizerine kayis ve kaynaklar lizerine muhafaza ve/veya vantilator
servis kapisi igine fani durduracak mikrosalterli siirgiilli perfore kapak takilabilmektedir.

The fans are activated by three-phase, IP-55 class squirell cage electric motors wih “F” class insulation. All of the electric
motors uitilized have the CE compliance. The fan and the electric motor are placed on a common chassis which is connected to the
main body via spring vibration dampeners. The electric motor is mounted on a two-way-sliding base for ease in V-belt tensioning
and alignement. Upon request a casing over the V-belt sheaves may be assembled and/or a sliding inner door equipped with a
microswitch for switching off the fan whenever the door opens may also be mounted as accessories.
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STANDARD TYPE AIR HANDLING UNITS

AYAR VE KAPAMA DAMPERLERI / REGULATING & SHUT-OFF DAMPERS

Aerofoil kesitli, aliminyum profilden imal edilmis damperler kullaniimaktadir. Damperler zit kanat hareketli olup 6zel plastik
digliler ile tahrik edilmektedir. Damper hareket mekanizmalari istege bagh olarak servomotor uygulamasina uygun veya elle
kumandali olarak Uretilmektedir. Aksi belirtiimedigi taktirde standart imalat elle kumandali modeldir. Damperlerin hava kacadi
sinifi DIN 1946'ya gore “Sinif-3"tdr.

Dampers with aerofoil profiles and produced from aluminium profiles are being utilized. Their action is opposed blade type
and they are activated with the use of special plastic gears. Dampers are produced either suitable for actutor assembling or for
manual adjustment with the use of hand locking quadrant. Unless otherwise stated hand locking quadrant is the standart
execution. Dampers are “Class-3" in accordance with DIN 1946.

Basing farki
Pressure diff. 50 100 200 400 600 800 1000
(Pa)

Hava kacagi
Air leakage 5.5 8.5 13.0 18.0 22.0 28.0 31.0
(It/s.m2)

TAZE HAVA, KARISIM VE EGZOST UNITESI
AIR INTAKE, EXHAUST & AIR MIXING SECTION

Taze hava emisini ve/veya donlis havasi ile taze havanin karisimini saglayan bu tniteler yalniz vantilatorii bulunan klima ve
havalandirma santrallerinin hava akis yon( itibariyle birinci elemanlaridir. Hava karisim oranlari bu Unite ile saglandigi, eder arzu
edilirse cihazin durmasi aninda sistemin dis hava ile olan iliskisini keserler.

Vantilator ve aspirator iceren kombi tip klima santrallerinde aspirator egzost tarafinda havanin egzostunu, gerekli miktarda
taze havanin emilmesini ve istenen miktarda donlis havasinin by-pass edilerek 6ngoriilen karisim oraninin saglanmasini
gergeklestiren, lic damperle techiz edilmis lig gdrevli kombi tip karisim-egzost-by pass hiicreleri de mevcuttur.

These units which realise the fresh air intake and/or the mixing of the fresh ait with the return air are located as number-one
units in accordance with air flow directions in the air handling units equipped with single supply fans. These units accomplish the
mixing of fresh air with the return air at desired percentages. They can also do the shut-off action whenever the air handling unit
ceases functioning thus isolating the system from the outside air.

In the combined model air handling units which are equipped with exhaust and supply fans these units are located at the
discharge side of the exhaust fan. With the use of three volume control dampers they realise the exhaust, by-pass and fresh air
intake functions at predetermined rations.
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Model Genislik (mm) Yiikseklik (mm)
Type Width Height

TKS 7-7

TKS 9-7

TKS 9-9

TKS 10-9
TKS 10-10
TKS 13-9
TKS 13-10
TKS 13-13
TKS 14-10
TKS 14-13
TKS 14-14
TKS 16-13
TKS 16-14
TKS 16-16
TKS 17-13
TKS 17-14
TKS 17-16
TKS 17-17
TKS 19-14
TKS 19-16
TKS 19-17
TKS 19-19
TKS 22-16
TKS 22-17
TKS 22-19
TKS 22-22

710

900

900
1015
1015
1320
1320
1320
1450
1450
1450
1625
1625
1625
1750
1750
1750
1750
1930
1930
1930
1930
2235
2235
2235
2235

\__

710

710

900

900

1015
900

1015
1320
1015
1320
1450
1320
1450
1625
1320
1450
1625
1750
1450
1625
1750
1930
1625
1750
1930
2235
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STANDARD TYPE AIR HANDLING UNITS
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HAVA FILTRELERI / AIR FILTERS

Taze hava ve donls havasinin, gerekli klimatolojik proseslerden gegirilmeden dnce temizlenmesi igin kullanilan hava filtreleri
dort ana tipten olusurlar. Bu filtrelerin tipleri ve EN 779, EN 1822'ye gore siniflari asagidaki gibidir.

1. Diizfiltreler; G2, G3, G4, G5

2. V-tipifiltreler; G2, G3, G4, G5

3.Zig-zagfiltreler; G2, G3, G4

4. Torba filtreler; G4, F5, F6, F7, F8, F9

Diiz, V-tipi ve zig-zag filtreler kabin igine kizaklar vasitasiyla monte edilmekte, degistirilme islemi ise yan kapagin acilmasi
suretiyle kaydirilarak cikarmak suretiyle olmaktadir. Torba filtrelerin standart montaj tarzi ise klipsli 6zel cerceveler icinedir. Bu
uygulama igin filtre hava giris tarafina acilabilir kapakl bir plenum (bos) hiicre servis maksadiyla yerlestirilir. Ancak yer
durumunun sinirli olmasi durumunda torba filtreler de misteri talebi Gizerine diger filtreler gibi kizakli olarak monte edilebilir.

Torba filtreler genelde kaba filtreden (G3 ile G5) hemen sonra ve vantilatoriin emis tarafina yerlestirilirler. Ancak DIN 1946-4'e
uygun olarak uretilen hijyenik klima santrallerinde F5 ile F8 sinifi torba filtrelerin montaj mahalli vantilator tifleme agzindan sonra
ve pozitif basing tarafinadir.

Dider filtre tipi olan H12, H13, H14 sinifi HEPA filtreler genelde temiz oda uygulamalarinda klima santrali disina ve temiz
odanin igine yerlestirilirler. Ancak 6zel uygulamalarda bu filtrelerin de klima santrali kabini igine alinmasi mimkiindiir. Bu konuda
Termofan’a danismaniz rica olunur.
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V-KOMPAKT FILTRE KASET TIP (ZIG-ZAG)
V-COMPACT FILTER CASSETTE FILTER (Z-LINE)

Before the execution of the necessary pychometric processes the outdoor air and the return air are filtered with the use of four
different types of filters whose types and classes are given below.

1. Flatfilters; G2, G3, G4, G5

2. V-typefilters; G2, G3, G4, G5

3.Zig-zagfilters; G2, G3, G4

4. Bag typefilters; G4, F5, F6, F7, F8, F9

The flat and zig-zag filters are mounted into the cabin via slide rails. Filter changing is accomplished by opening the side
access doors and sliding out the filters. The standart assembly procedure the bag type filters is with the use of frame holders with
clips. This execution requires an additional plenum box at the entry side of the filter for filter changing. In case of lack of space and
in accordance with the customer’s demand it is possible to mount the bag filters on slide rails like the other filter brands.

The bag filters are generally located at the suction side and immediately after the rough filters of class G3 to G5. But in
hygienic units produced in compliance with DIN 1946-4 the bag filters are located at the discharge side of the supply fan in other
words at the positive pressure side.

A further filter type, the HEPA filters of class H12, H13 & H14 are located outside the air handling units and within the clean
room they are serving. But in special applications it is possible to mount them with the cabin. Please consult Termofan for such an
application.
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TANDART HAVALANDIRMA VE KLIMA SANTRALLERI
STANDARD TYPE AIR HANDLING UNITS

Panel filtrelerin baglangig ve azami basing kayiplari
Maximum & initial pressure losses for panel filters

FILTRE SINIFI Basing kaybi Azami kayip
FILTER CLASS Initial loss Maximum loss
G-2 25 Pa 150 Pa
G-3 40 Pa 150 Pa
G-4 50 Pa 150 Pa

Torba filtrelerin baslangig ve azami basing kayiplari
Maximum & initial pressure losses for bag filters

FILTRE SINIFI Basing kaybi Azami kayip
FILTER CLASS Initial loss Maximum loss

G-4 65 Pa 150 Pa

F-5 55 Pa 250 Pa

F-6 60 Pa 250 Pa

F-7 115 Pa 250 Pa

F-8 165 Pa 350 Pa

F-9 165 Pa 350 Pa

1. Baslangi¢ basing kayiplari ortalama dederler olup 2.5 m/s alin hizina tekamiil etmektedir.
2. Azami basing kayiplari tavsiye edilen azami dederdedir.

1. Inital pressure losses are for 2.5 m/s face velocity & they are approximate values.
2. Maksimum pressure losses are the maximum advised values.

HAVA ISITICILAR VE SOGUTUCULAR / AIR HEATERS & COOLERS

TKS modeli klima santrallerinde standart isitici ve sogutucu batarya olarak elektrolitik bakirdan imal edilen bakir borulara
aliminyum kanatlarin dizilmesi ve borularin mekanik olarak sisirilmesiyle Uretilmis bakir boru aliiminyum kanatli serpantinler
kullaniimaktadir. Isitici ve sogutucu serpantinler Pn16 kalitesindedir. Ozel olarak epoksi kapl aliiminyum kanatli ve bakir boru-
bakir kanatli isi iletim elemanlari da kullanilabilir. Serpantinlerde gelik borudan imal edilen kolektérler ve gelik borudan girig-cikis
adizlart bulunmaktadi. Sicak ve soduk sulu serpantinlerde giris ve cikislar disli, buhar serpantinlerinde ise Pn16 flansli
yapilmaktadir. Ana isitma ve sogutma elemanlari asagida gosterilmistir.

1. Sicak sulu 1sitma serpantinleri

2. Buharliisitma serpantinleri

3. Soguk sulu sogutma serpantinleri

Sogutma serpantinlerinin tamaminda ylizey yogusmasi nedeniyle terleme tavasi bulunmaktadir. Eger alin hizi 2.5 m/s’'nin
Uzerindeyse terleme tavasina ilaveten damla tutucu ilave edilmektedir.
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Y Sulu 1sitma bataryasi + miidahale hiicresi
Sulu i1sitma bataryasi Sulu sogutma bataryasi + sogutma bataryasi + damla tutucu
Water heating coil Water cooling coil Water heating coil + Access door

+ water cooling coil + droplet eliminator

In the “TKS" series air handling units aluminium fin-copper tube heat exchangers are utilized as standart air heater and air
cooler coils. The heat exchangers are produced by mechanically expanding the tubes made of electrolytic copper into corrugated
aluminium fins. Upon demand epoxy coated aluminium fin exchangers or cooper tube-copper fin exchangers may be utilized.

Steel collectors and steel pipe inlet and outlet connections are used as standart. In HW and CW units the connections are
threaded whereas flanged connections to Pn16 are used in steam heaters. The main types of heat exchangers are listed below.

1. Hot water air heaters

2. Steam air heaters

3. Chilled water air coolers

Condensate drain pans are utilized in all of the air cooler batteries. In case the face velocity is in excess of 2.5 m/sec droplet
eliminators are utilized as additional elements.

NEMLENDIRICILER / HUMIDIFIERS

TKS modeli havalandirma ve klima santrallerinde (ic degisik nemlendirici kullaniimaktadir.
1. Sulu tip hava yikayici ve nemlendiriciler

2. Dolgu panelli sulu nemlendiriciler

3. Buharli nemlendiriciler
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Tek sira puskirtiicili Cift sira puskurticili

With a single row of nozzles With two rows of nozzles

Hava yikayici nemlendiriciler nozullar vasitasiyla ylksek basingli suyun havaya pulverize olarak puskirtilmesi ile
nemlendirmeyi gerceklestiren elemanlardir. Bu sistemde puskirtiici memelere ilaveten bir sirkiilasyon havuzu, hava giris
tarafinda yon verici “deflektorler” ve hava gikis tarafinda da damla tutucu “seperatérler” bulunur.
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%0605 ile %85 arasi verime sahip bu nemlendiricilerde nozillari istenen verim ve hava cikis sartlarina bagl olarak hava akisina
paralel puskurtmeli-tek sirali, hava akisina ters puiskiirtmeli-tek sirali ve karsilikli iki sirali olarak tretilmektedir.

Havuz bosaltma, tasma, su ikmal, pompa emme ve basma hatlari standart elemanlardir. Pompa karakteristikleri Termofan
tarafindan belirlenip miisteriye bildirilir. Pompanin temini misteri sorumlulugundadir. Ancak istendigi taktirde pompa beraber
verilebilir.

Air washer humidifiers accomplish the humidification process by injecting water through nozzles at high discharge pressures
thus attaining pulverization of water. In addition the nozzles, there is also the circulation water pond, deflectors at the air entry
side, droplet eliminators at the air exit side. The efficiencies range from 65% to 85% and in order to attain these efficiencies single
row of nozzles spraying parallel to air flow, single row of nozzles spraying counter to air flow or the opposed rows of nozzles may
be utilized.

Drain, water supply, pump suction and pump supply connections are standard on the pond. The pump in not a standard
supply item but the characteristics are given to the customer. Nevertheless pumps may be supplied upon customer’s demand.

Dolgu tipi panelli nemlendiriciler seliiloz esasli dolgu maddesi iceren paneller lzerinden havanin gegmesi neticesinde
nemlendirmeyi gerceklestiren sistemlerdir. Bu sistemlerde oldukga kiictik bir sirkiilasyon pompasi klima santrali igcinde bulunur ve
devamli olarak panellerin nemlendirilmesini saglar. %70-75, %80-85 ve %90-95 verimle galisan li¢ dedisik panel tipi mevcuttur.
Dolgu panelli nemlendiricilerde panellerin 6mriinii uzatmak igin havanin mutlaka G3 kalitesinde bir filtreden gegirilmis olmasi
gereklidir. 2.5 m/s'nin (izerindeki hava hizlarinda su zerreciklerinin vantilatoér tarafina striklenmemesi icin damla tutucular
(seperatorler) kullanilir.

L |
—
Plenumsuz Plenumlu
Without plenum With plenum

Matt type humidifiers perform the humidification process with use of panels filled with cellulose base material. The air is
humidified while passing through the wetted panel media. This system includes a small size circulation pump located within the
air handling unit which is used to keep the panels wet continuously.

There are three different types of panels for attaining 70-75%, 80-85% or 90-95% efficiencies. Air must be filtered through a
minimum G3 filter prior to humidification. In case of face velocigties in excess of 2.5 m/sec droplet eliminators will be installed to
prevent the transfer of water droplets to supply side.
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STANDARD TYPE AIR HANDLING UNITS

Diger bir tip nemlendirici ise buharli nemlendiricilerdir. Eger
santralin bulundugu ortamda yeterli buhar Gretimi varsa bu buhardan
faydalanmak suretiyle nemlendirme islemi yapilabilir. Bu islem igin
kondensi buhardan ayirip klima santrali igine kuru buhar
puskurtilmesini saglayan 6zel dagitim borusu kullanili. Bu sistemin
lzerine 2-yollu oransal motorlu vana konmasi suretiyle bagil nemin
oransal olarak kullanilmasi mimkundur.

Eder sistemde buhar Uretimi yoksa, elektrodlar vasitasiyla buhar
Ureten buharl nemlendiriciler klima santraline monte edilebilir. Ancak
bu islem igin, buharin hava ile homojen bir sekilde karigmasini
saglamak icin yaklasik 600 ile 900 mm boyunda bir plenum hiicrenin
ilavesi gerekir. Buhari kendi Ureten buharli nemlendiriciler kendi
otomatik kontrol donanimlarina sahiptir.

The third humidification method is by injecting dry steam into the conditioned air. If sufficient %
steam is present in the system a special probe that separates condensate from the steam is used to
inject steam. It is also possible to utilize a 2-way modulating valve to control the relative humidity
proportionally in this method.

If there is no steam available steam humidifiers that generate steam with the use of electrodes
may be used. In both of the applications a plenum box with a length of 600 mm or 900 mm is required
to enable homogenous mixing of steam with the air.

SUSTURUCULAR / SOUND ATTENUATORS

TKS serisi havalandirma ve klima santrallerinde standart ekipman olarak
1 1 aspiratér emis tarafina ve/veya vantilator ifleme tarafina susturucu koymak
mumkindir. Modiler bir Unite olarak yapilan susturucularda bélme
kalinliklari 200 mm, bdlmeler arasi mesafe ise 100 ile 120 mm’dir.
Susturucular 5 degisik boyda tiretiimektedir.

Itis possible to include sound attenuators either at the suction side of the
discharge for or at the supply side of the supply fan or at both sides in the
“TKS" series air handling units. The attenuators produced as modular units
have baffles of 200 mm thick with a spacing of 100 to 120 mm. They are
produced in five lengths.

900, 1200, 1500, 1800, 2100

SES YUTMA KAPASITELERI / INSERTION LOSS

Kehugito () 125Hz | 250Hz | 500Hz | 1000Hz | 2000 Hz | 4000 Hz | 8000 Hz
6 12 21 22 23 16 11 11

Boy (mm)

900

1200 7 15 27 28 29 20 12 12
1500 9 19 33 34 36 25 17 17
1800 10 22 39 40 42 29 20 20
2100 11 25 45 46 48 33 23 23
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Air Conditioning Systems

TANDART HAVALANDIRMA VE KLIMA SANTRALLERI

STANDARD TYPE AIR HANDLING UNITS

ISI GERI KAZANIM UNITELERI / HEAT RECOVERY UNITS

“TKS" serisi havalandirma ve klima santrallerinde (¢ degisik model 1si geri kazanim tiniteleri kullanilmaktadir.

1. Cift serpantinli 1si geri kazanim liniteleri
2. Plakali esanjorll 1si geri kazanim Uniteleri
3. Doner tekerlekli1si geri kazanim tniteleri

Three different heat recovery systems are being used in the “TKS” series air handling & air conditioning units.

1. Run-around coils
2. Plate type heat exchangers
3. Rotary wheel type heat recovery units

®
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PLAKALI ESANJORLU ISI GERI
KAZANIM UNITELERI
PLATE TYPE HEAT
EXCHANGER UNITS

CIFT SERPANTINLI ISI GERI KAZANIM UNITELERI
RUN-AROUND COILS

1. GIFT SERPANTINLI ISI GERI KAZANIM UNITELERI
1. RUN-AROUND COILS

i

]

[T

DONER TEKERLI ISI GERI
KAZANIM UNITELERT
ROTARY WHEEL TYPE

HEAT RECOVERY UNITS

Cift serpantinli 1s1 geri kazanim Uniteleri iki serpantin, hidronik ortam ve bunlarin arasinda sirkiilasyonu saglayan bir
sirklilasyon pompasindan meydana gelmektedir. Verimleri %40 civarinda olan bu sistemin en biiylik avantaji iki ayri tnite olarak
yapilmis, klima santrali ve mustakil egzost fanindan meydana gelmis, birbirinden uzakta olan tinitelere uygulanabilmesidir.

0°C'nin altindaki ortamlarda donma riskini yok etmek igin akiskana %40'a varan etilen glikol ilavesi gerekir. Ayrica egzost
havasi tarafindaki serpantinin karlanmadan &tirli tikanmasina mani olmak igin otomatik defrost tertibati ngdriilmelidir.

Run-around coil heat recovery systems are composed of the fin-tube heat exchangers, a hydronic medium and a circulation
pump. Their efficiency is around 40% but the main advantage of this system is the applicability to existing systems. They can be

applied to air handling units and exhaust fans which are placed at a distance from each other.

In applications using outside air below 0°C ethylene glycole up to 40% is added to the heat carrying medium. Additionally in
order to avoid the risk of clogging due to frost formation on the heat exchanger in the exhaust unit automatic defrost system must

be foreseen.
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STANDARD TYPE AIR HANDLING UNITS
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Cift serpantinli i1si geri kazanim sistemi
Heat recovery with run-around coil system

2. PLAKALI ESANJORLU ISI GERI KAZANIM UNITELERI

Ikinci 1s1 geri kazanim metodu ise plakali esanjorlerdir. Ancak bu sistemin uygulanabilmesi icin katl klima santralleri gerekir.
Buradaki prensip egzost havasi ile dis hava arasindaki isi transferinin esanjoriin plakalari vasitasiyla saglanmasidir. Bu sistemde Isi
geri kazanim verimi tek elemanli uygulamalarda %50 ile %60, ift elemanli uygulamalarda ise %70 ile %80 civarindadir.

0°C'nin altindaki uygulamalarda egzost tarafinda karlanmaya engel olmak igin alin ve by-pass damperleri igeren otomatik
defrost uygulamasi yapiimalidir.

Plakali 1si esanjorleri
Plate type heat exchangers
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STANDART HAVALANDIRMA VE KLIMA SANTRALLERI
STANDARD TYPE AIR HANDLING UNITS

2. PLATE TYPE HEAT EXCHANGERS

The second heat regain method being used is the plate type heat exchangers. Double deck air handling units are required for
this application. The principle of operation is to enable heat transfer between the incoming fresh air and the exhausted air with
the use of plates. The efficiencies are aroung 50% to 60% in single unit applications which go up to 70% to 80% in double circuit
units.

In applications below 0°C automatic defrost systems utilizing face and by-pass dampers must be used.

TIEXT TIEXIXI

Standart tek Unite Cift gegigli Gnite
Standart single unit Double pass unit

Standart tip By-pass damperli
Standart execution With by-pass damper
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3. DONER TEKERLEKLI ISI GERI KAZANIM UNITELERI
3. ROTARY WHEEL TYPE HEAT RECOVERY UNIiTS

“TKS” serisi havalandirma ve klima santrallerinde uygulanan diger bir isi geri kazanim metodu da
doner tekerlekli isi geri kazanim sistemleridir. Doner tekerlekler non-higroskopik olmak Gzere iki tiptir.
Non-higroskopik modellerde, dider 1si geri kazanim sistemlerinde oldugu gibi yalniz i1si transferi
saglanir. Higroskopik modellerde ise isi transferine ilaveten nem transferi de gergeklestirilir. Verimleri
%80 civarinda olan bu sistemlerde defrost problemi minimumdadir. Nadiren gereken defrost
uygulamalarinda tekerlek hizinin taymira bagl olarak minimuma disuriilmesi (6rnegin 100 d/dak’tan
5d/dak’a) yeterlidir.

The other heat recovery method applied to the air handling units is the rotary wheel heat
exchangers. The rotary wheels are either non-hygroscopic or hygroscopic. In the non-hygroscopic
models only the heat transfer is accomplished whereas humidity in addition to heat is transferred in
the hygroscopic models. The efficiencies are around 80% and the defrosting problem is very rare. In
case of defrost which is very seldomly encountered temporary speed reduction, i.e from 100 rpm to 5
rpm is sufficient.
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TermoFan NDART HAVALANDIRMA VE KLIMA SANTRALLERI
S A STANDARD TYPE AIR HANDLING UNITS

Model ve Olgiiler / Model & Dimensions Hava Debisi / Air Flow Rate (m3/h)
Model Genislik Yiikseklik Alin Hizi / Face Velocity (m/s)
e | Width(mm) |Helht(mm)| 2 | 25 | 3 | 35 | 4 | 45

TKS 7-7 710 2.679 3.349 4.019 4.688
TKS 9-7 900 710 3.514 4.392 5.270 6.149
TKS 9-9 900 900 4.608 5.760 6.912 8.064
TKS 10-9 1015 900 5.270 6.588 7.906 9.223
TKS 10-10 1015 1015 6.028 7.535 9.042 10.549
TKS 13-9 1320 900 7.027 8.784 10.541 12.298
TKS 13-10 1320 1015 8.037 10.047 12.056 14.065
TKS 13-13 1320 1320 10.716 13.396 16.075 18.754
TKS 14-10 1450 1015 8.894 11.117 13.341 15.564
TKS 14-13 1450 1320 11.858 14.823 17.788 20.752
TKS 14-14 1450 1450 13.122 16.403 19.683 22.964
TKS 16-13 1625 1320 13.396 16.745 20.093 23.442
TKS 16-14 1625 1450 14.823 18.529 22.235 25.940
TKS 16-16 1625 1625 16.745 20.931 25.117 29.303
TKS 17-13 1750 1320 14.494 18.117 21.740 25.364
TKS 17-14 1750 1450 16.038 20.048 24.057 28.067
TKS 17-16 1750 1625 18.117 22.646 27.176 31.705
TKS 17-17 1750 1750 19.602 24.503 29.403 34.304
TKS 19-14 1930 1450 17.788 22.235 26.681 31.128
TKS 19-16 1930 1625 20.093 25.117 30.140 35.163
TKS 19-17 1930 1750 21.740 27.176 32.611 38.046
TKS 19-19 1930 1930 24.112 30.140 36.168 42.196
TKS 22-16 2235 1625 23.442 29.303 35.163 41.024
TKS 22-17 2235 1750 25.364 31.705 38.046 44.387
TKS 22-19 2235 1930 28.131 35.163 42.196 49.229
TKS 22-22 2235 2235 32.819 41.024 49.229 57.434
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STANDARD TYPE AIR HANDLING UNITS

Cift Damperli Karisim havali klima santrali (gift damperli karisim mod(ili+G4+F7 filtre+sulu isitici batarya+sulu sogutucu batarya-+vantilator)
Double damper mixing box air handling unit (double damper mixing box+G4+F7 filter+water heating coil+water cooling coil+supply fan)
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Full fresh air handling unit (G4+F?7 filter+water heating coil+water cooling coil+supply fan)

%100 Taze Havali Klima Santrali (G4+F7 filtre+sulu isitici batarya+sulu sogutucu batarya+vantilator)
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Uc damperli karisim havali klima santrali
(aspirator fani g damperli karisim modiilli + G4 + F7 filtre + sulu isitici batarya + sulu sogutucu batarya + vantilator)
Triple damper mixing box air handling unit
(exhaust fan triple damper mixing box + G4 + F7 filter + water heating coil + water cooling coil + supply fan)
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TEKLIF TALEP FORMU

INQUIRY FORM

Misteri/Customer

Tarih/Date

Teklif No/Enquiry Nr.

Proje adi/Project name

Miktar/Quantity

Santral biykligi/Unit size

[Santral tipi/AHU type [Tks.../25[ ] Tks.../55[ ]

TKS-T40 []

TKS-T60 [ ]

TKS-H[_] |

Uniteler/Units

Teknik doneler/Technical data

Aksesuarlar/Accessories

N Emniyet salteri/Emergency switch —
I:I VE g:;i;it:lessllsﬁreﬂow rate g13/h Izgara ig kapi/Grilled inner door - - 1
Vantilator Harici statik ba./External static p. I_a:| Kgyls muhafaza5|/vjbell cover N -E
I Toplam basin/Total pressure [ D!tt baS[ng salteri/Fiff press. Switch ... ...._ —_
Supply Fan Fan tipi/Fan type .. Digerleri/Others:
d/dak/rpm ..
Motor/Motor.
Tipi/Type ..
d/dak-rpm
Frekans konv./Frequency conv.
(] Hava debisi/Air flow rate m3/h Emniyet salteri/Emergency switch...-....... -
VE Basing/Pressure " Pa Izgara i¢ kapi/Grilled inner door —
Aspiratér Harici statik ba./External static p. |- Kgyls muhafazag_/V_—beII cover - - =
p Toplam basing/Total pressure O Dift basing salteri/Fiff press. Switch . . . ... .. —
Exhaust Fan ) Digerleri/Others:
Fan tipi/Fan type ..
d/dak/rpm
Motor/Motor
Tipi/Type ..
d/dak-rpm. .
Frekans konv./Frequency conv. | -
. LF sinifi/class
Filtre-1/Filter-1 Diiz filtre/Flat filter U-borulu manometre/U-tube manometer. —
V tipi/ V type ......... Diff.basing salteri/Diff.press. Switch ... —d
Zlg»zag_ tl_p/Zig—zag type. Analog gosterge/Analogue indicator .. -
Torba tipi/Bay type Digerleri/Others:
HEPA _.
. LF § sinifi/class
Filtre-2/Filter-2 Diiz filtre/Flat filter — U-borulu manometre/U-tube manometer ... ]
V tipi/ V type ...... Diff.basing salteri/Diff.press. Switch ... —
Zig-zag tip/Zig-zag type . Analog gosterge/Analogue indicator .. |
Torba tipi/Bay type Digerleri/Others:
HEPA L
|:| X LF sinifi/class
Filtre-3/Filter-3 Dz filtre/Flat filter .  — U-borulu manometre/U-tube manometer .... (]
V tipi/ V type .......... Diff.basing salteri/Diff.press. Switch . R |
Zig-zag tip/Zig-zag type Analog gosterge/Analogue indicator . .3
Torba tipi/Bay type . Digerleri/Others:
HEPA

[]

LH

On 1sitici/Preheater

Kapasite/Capacity:

(kwy/kCal)
Hava giris/Air inlet: O¢c

Sogutucu/Cooling medium: ... ............

" . 0
+ Hava cikis/Air outlet: - ¢ Flanjli baglanti/Flanged connections  -.......... —
Isitici/Heating medium: . Donma termostadi/Frost pro. Thermostat .... [ ]
Su basing kaybi/Water pressur loss: Pa Digerleri/Others:
TP/ TYPE: e
I:I LH Kapasite/Capacity: (ISW/kCal)
Son Isitici/Reheater Hava giris/Air inlet: oS
T Hava cikis/Air outlet: - .- c Flanjli baglanti/Flanged connections  .......... —
Isitici/Heating medium: ----ooveeoiiiiiinnn Digerleri/Others:
Su basing kaybi/Water pressur los: Pa
TP/ TYPE: canenii i
o Kapasite/Capacity: ... (kW/kCal)
Sogutucu/Cooler Hava giris/Air inlet: gcos/ gCWB(%rH)
+ Hava cikis/Air outlet: CDB/ “CWB(%rH) Flanjli baglanti/Flanged connections ........... —

Digerleri/Others:

Su basing kaybi/Water pressur loss: Pa
TP/ TYPE: e
[] LB
L . Hava yikayici/Air washer
Nemlendirici/Humidifier Verim/Efficlency %
Pompa degerleri/Pump characteristics It/h, Kpa
Panel dolgu tip/Matt type
Buharli/Steam humidifier
Debi/Flow rate kg/h

HR

Isi geri kazanim
Heat recovery

T

Taze hava giris-cikis/Fresh air inlet/outlet
Egzost giris-cikis/Exhaust inlet/outlet
Verim/Efficiency

Cift serpantinli/Run-around coil
Plakal tip/Plate type
Doner tekrlek/Rotary wheel
Higroskopik/Hygroscoipc

Otomatik defrost/Auto.defrost.

Etilen glikol/Ethylene glycole
Digerleri/Others:

Alin, by-pass damperi/Face & by-pass dampel

[ ] sD

Susturucu/Attenuator

[ ] sD

Susturucu/Attenuator Karisik hicresi
Mixing chamber
i i
| mm

[ IPL

Plenum/Plenum

s
||

(3]
)]

Adet/Quan.

[ JLLE

Deflektor/Deflector




