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OZET

Klima ve ozelikle endiistriyel klima , artik bir liks olmaktan ¢ikip, gereklilik
halini almaya bagladigi herkes tarafindan bilinen bir gergektir.

Yasam Kkaitesindeki degisimlere bagli olarak gerek isyerlerinde ve gerekse
kisilerin 6zel yagsamlan esnasinda sartlandinlmig havaya sahip ortamlarda

bulunmak istemeleri klimaya olan ihtiyaci ortaya ¢ikarmigtir.

Bu diigiinceden yola cikilarak yapilan bu galiymada genel hatlariyla klima
teknolojisinden bahsedilmis proje yapimasinda izlenecek g¢esistli yollar or-

nekleriyle birlikte sunulmaya caligtmugtir.

Ozellikle uygulamas: yapilan EFES PILSEN SPOR TESISLERI ve TARABYA,
CUMHURBASKANLIGI KOSKU tatbikat projeleri, bu alanda yapilms bir or-
nek olarak sunulmaya caligilmugtir.

EFES PILSENDE, Spor Salonu olmasi nedeniyle sartlandirilmig havanin
homojen bir gekilde salona dagitilmasi ozellikle istenmekteydi.Bu sebeple
tlkemizde yeni uygulanan PVC esash kanallar projede yer almugtir.
Diger uygulama projesi olan CUMHURBASKANLIGI KOSKUNDE
tamamiyle bina otomasyon sistemleri kurulmaktadir.Bu sistemde VAV
boxlan ve fan frekans konvektorleri ile debi ayarlariin tam olarak
yapilmast projeyi ilging kilmugtir.Ozellikle tilkemizde az kulanilan slot
diffizorlerin bu projede kullailmast diger bir ilgi ¢ekici noktadir.

KULLANILAN HESAP YONTEMLERI :
1-)KLASIK HESAP YONTEMLERI
2-)BILGISAYAR METODUYLA HESAP YONTEMLERI



SUMMARY

Today we all know that air - conditioners , esp. industrial ones, are not a

luxury,
they are a necessity in humans' lives in the year of 2000s', releated to the

changes in the quality of the life styles.

Because of this view point, there are so many projects about air-conditioning

are made.

My project is one of those, which examine the technology of the air-

conditioners

by the general points with such examples.

In the project, the climatization of EFES PILSEN SPOR TESISLERI and
TARABYA CUMHURBASKANLIGI KOSKU , are presented.



1- TANIM :

Klima, kapali bir mahalde 1s1, nem, taze hava, temiz hava ve hava
sirkiilasyonunun; insan saghgi ve konforuna veya yapilarin endustriyel ihtiyacina en
uygun tarzda ortam havasimn sartlandirilmasidir. Diger bir deyisle bir mahaldeki
insanlarin konforu veya teknolojik prosesin zorunlu kidig: sartlarin saglanmas: amaciyla,
hacmin havasinin fiziksel ve kimyasal 6zelliklerinin etkili bir sekilde kontroludur.Gerekli
diizenler, mahal atmosferinin hem sicaklik, hem izafi nemini biitiin sene boyunca dig hava
sartlarindan bagimsiz olarak sabit bir degerde tutulmasini saglar.

Konforda asama insan sagligina verilen énemle olmustur. 19. asrin bulagici
hastalik ve 6liim orani asrimuzda %40 azalmugtir. Tesisat teknolojisindeki gelismeler bugtin
tibbin vazgegilmez unsurlarindan biri olmus, dogumlardaki 6liim nispetlerinin azalmasinn
yan sira ileri yas hastaliklari ve mevsim gegislerinin tehlikeleri 6nlenmigtir.

Asagidaki efektif 1st tablosu insan saglig ve konforu yoniinden bize etkilerini

gostermektedir.
Efektif Sicaklik Konfor Etkisi - Fizik Etkisi Saglik Etkisi
40°C'nin Usti Asiri sicak ¢ok Viicudun 1sin- Dolagim sistemi-
rahatsiz edici ma, regiilasyon nin bozulmasi,
bozulmast felg
35°C'nin ustii Sicak, rahatsiz Asirt terleme ve Artan 1s1 soku
edici hizli kan dolagi-  tehlikesi ve
mi nedeniyle ar-  kardiovaskular
tan stress hali sistemde sikig-
’ ma, zorlama
30°C Sicak, rahatsiz Terleme, dolagim ~ ---—-—--—~--——-
edici nedeniyle normal
regiilasyon
25°C Normal konfor Normal saglik
20°C hafif serin konfor Is1 kaybinin artmasina

bagli olarak fazla giyim

ve vucut hareketlerinin artmasi




15°C Soguk hafif Is1 kaybinin artmasina solunum yolarinda
rahatsiz edici  baglh olarak fazla giyim ve deride agirt

ve vucut hareketlerinin =~ kuruma

artmast sikayetlerinin
artmasi
10°C Soguk rahatsiz Damarlarda biiziilme Adelelerde
asir1
edict el ve ayaklarda titreme agr ve dig
satth
dolagiminda
bozukluklar.

Insan vucudunun gerekli fonksiyonlariniyerine getirebilmesi igin vucudun yeterli
miktarda 151 ve nem kaybetmesi gerekmektedir. Viicudumuzu termik bir makina gibt
diistiniirsek, yanan besinler vasitastyla meydana gelen enerjinin bir kismi aynen termik
makinalarda oldugu gibi organlarimizin hareketlerini temin etmek tizere mekanik enerji
haline déniisiir. Viicut, hareket haline doniistiremedigi ve kullandigi bir kisim enerjiyi
devamli suretlr digart atmak zorundadir. Viicut sicakligi, viicutta metabolizma neticesinde
tiretilen ve viicuttan disarn atilan isilar arasindaki dengeye tabidir. Sicak bir ortamda
kendimizi terliyor hissettifimiz zaman bunun anlami, viicudun termodinamik st dengest
igin disar1 vermek zorunda oldugu isiy1 kolayca atamamasidir. Aksi halde; soguk bir
ortamda kendimizi Gigliyor hissediyorsak bu, viicuttan verilmekte olan 1sinin normalden
daha hizli bir sekilde ortama atilmasidir.Iste, i¢inde yasadigimiz ortamlarin kigin isitilmasi
ve yazin serinletilmesi bu bahsettigimiz termodinamik 151 dengesinin temini i¢indir.
Viicuttan 1s1, duyulur ve gizli 1s1 olarak atilir. Bunlardan gizli 1s1 iki kaynaktan gelir.

1-Derinin yiizeyindeki rutubetin (terin) buharlasmast yoluyla,

2-Nefesimizle ¢ikardigimiz havaya kargin rutubet vasitasiyla,

Duyulur 1s1 ise, kondiiksiyon konveksiyon ve radyasyon yolu ile atilir.

Kondiiksiyon yolu ile.......... Soguk bir cisimle temas



Konveksiyon yolu ile........... Sicaklik farklar nedeniyle (hava-viicut)

Radyasyon yolu ile.............. Soguk yuzeylere 1stnum yolu ile, i¢inde bulunan ortamin,
bahsedilen bu 1s1 ve nem alig-verisi dolayisiyla hava kalitesinin bozularak, CO2 yizdesinin
artmasina, O2 yiizdesinin azalmasina neden olur.Cok sayida insan bulunan veya herhangi
bir prosesten dolay1 istenmeyen gazslarin yogun bulundugu ve sicakligin fazla oldugu
mabhallerde havalandirma dedigimiz taze hava saglama igleminin uygulanmast
gerekmektedir.

Havalandirma, dogal ve cebri olarak iki gekilde yapilir,

Cebri havalandirma : Eger bir mahallin dogal olarak baca, saft, pencere v.b. elemanlarla
havalandirilmasi ihtiyaca kafi gelmedigi zamanlarda yapilir ve ortamdaki hava aspirator
vasttastyla digar1 atilarak, ortama vantilatorlerle taze hava verilir. Ortama verecegimiz bu
havaninda ortam sartlarinda gerekli konforu saglamasini temin i¢inde bir takim
islemlerden gegmesi gerekmektedir.Bunlar sirastyla:

-Filtre edilmesi

-Isitdmast veya yaz ise sogutulmast

-Nemlendirilmesi

Bu iglemler klima veya havalandirma santrali vasitasiyla yapilir ve gerekli ayarlamalar
klima - havalandirma sisteminin ayrilmaz bir pargast olan otomatik kontrol elemanlar
tarafindan saglanir.

Klimanin 4 unsuru vardir.

a)ySicaklik

b)Rutubet

c)Hava hizi

d)Hava temizligi

Havalandirmanin ise 3 unsuru vardir.
a)Sicaklik
b)Hava hizi

c)Hava temizligi



Klima ve havalandirmanin migterek taraflari vardir. 1973 Petrol krizinden sonra
ortaya ¢ikan enerji ekonomisi sorunlari, konfor sinirlarmi insan sagligini etkilemeyecek
tarzda optimum standartlara indirgemek zorunlugu getirilmistir. Dolayisiyla tasarimda;
azami ekonomi ve maksimum konfor gibi iki ters ucun optimum ¢oziimleri amag

olmugtur.

2-KLIMA SISTEMLERI
Klima tesisatini iki ana boliimde toplayabiliriz.

1-Merkezi Klima Santrallar

2~Klima Unit Sistemleri

Merkezi Klima Santrallar: ; yapinin bir merkezinden arzulanan hacimlerin
iklimlendirmesini saglayan sistemdir. Unitler ise her odanin kendi konforunu saglayan
sistemlerdir. Esas fark tnitelerde rutubet kontrolunun kolay saglanmamasidir.

Merkezi Klima Santrallarinda; degisik oda sartlari ve 1s1 yiikleri igin
zonlamalar(bolgesel kontrol) gerekir ve sistem maliyetleri artar.

Her mahallin kendi 6zelliklerine ve gartlarina goére konfor klima sartlar
mevcuttur. Sistem segerken bunlar ayr1 bir 6nem kazanir .
2.1-KLIMADA UYGULANAN SIiSTEMLER

1-Tek Santralli Merkezi Klima Sistemi (zonlu-zonsuz)

2-Cift Santralli Cift Kanalli Sistem

3-Indiiksiyon Unit Sistemi (primer hava sistemine gereksinimi vardir)

4-Fan-Coil Sistemi

5-Panel Sogutma Sistemi

6-Is1 Pompasi Sistemi
2.2-YAPILARDA UYGULANAN SISTEMLER

2.2.1-Tek Gayeli Yapilar

-lkametgah, villa, ditkkan

-Fabrikalar

Tiyatro- Oditoryum

~-Gilizellik Salonlari



-Radyo, TV Studyolarn
-Restaurant, Gece Kuliipleri

-Camu, Kilise

2.2.2-Birden Fazla Gavyeli Yapilar

-Is yerleri

-Okullar

-Kuttiphane - Miizeler
-Oteller

-Biyuk Magazalar
-Laboratuvarlar
-Hastahaneler
-Gemiler

-Yurtlar

Bu siniflamalart degisen konfor istekleri ve ilerleyen teknolojik sartlara gore

cogaltmak mimkindir.

-Unit Sistem (Direk Expansiyon)

Her klima mahallinin igine veya yanindaki bir mahalle yerlestirilen sogutma gayesini

tahakkuk ettirebilecek asgari elemanlari ihtiva eden miustakil klima tinitelerinden

meydana gelen sistemdir.

-Tamamen Sulu Sistem

Bu sistemde her klima mahallinde miistakil terminal tiniteler bulunur.Bu {nitelerin

serpantinlerinde olugan sogutulmus su ise bir merkezden bu tnitelere génderilir.

-Tamamen Havali Sistem



Sogutucu ve havayi sartlandirict cthazlar bir merkeze yerlestirilir. Bu durumda
sistemde, bu merkez klima mahallerine uzak diaser. Merkezde hazirlanan hava, kanallar

vasitastyla klima edilen mahallerdeki menfezlere gonderilir.

-Sulu- Haval1 Sistem

Bu sistemde "Tamamen Havali Sistemde' oldugu gibi sogutucu ve havay1 sartlandirici
cihazlar tek bir merkeze yerlestirilir; ancak klima mahallerine génderilen bu hava
sogutucu olarak az 15 goriir.Esas vazifesi havalandirmayi saglamaktir Klima mahallerinin
sogutulma yiikiiniin esas kismini ise her mahale yerlestiriimis indiksiyon tinitelerinin

serpantinlerinden gecen sogutulmus su sirkiilasyonu kargilar.

3.GENEL TARIFLER
3.1-PSIKROMETRI- PSIKROMETRIK DIYAGRAM

Psikrometri bilimi; 1slak havanin termodinamik 6zelliklerini belirtir ve bu 6zelliklerin,

1slak havanin sartlandirilmast 1¢in nasil degigtirilmesi gerektigini inceler.

Psikrometrik diyagram ise; koordinatlarini teskil eden entalpi ve 6zgiil nemden bagka
havanin diger karakteristikleri olan kuru ve yas termometre dereceleri, 6zgiil hacim, izafi
rutubet ile doyma derecelerini gosteren ve pratikteki problemlerin ¢éziimii igin bithassa

hava konumlarinin belirlenmesini saglayan diyagramdir.

3.2-RUTUBET (NEM)

Havanin thtiva ettidi su buharidir. Verilen bir hacimdeki havanin ihtiva edecegi

maximum su buhari, havanin sicakhigmin bir fonksiyonudur.

3.3- 0ZGUL NEM



Birim agirliktaki nemli havanin ihtiva ettigi su buhart veya rutubetin miktarina, 6zgiil
nem, denir.Birimi g/kg (Kuru hava) dir. Nemli havanin igersindeki nem miktari her zaman
degisebileceginden birimlerde, kuru havay: ifade eden degerler kullanilir. Burada nemli
hava i¢in birim agirlik olarak yle bir miktar alinmalidir ki, bu miktarlarin igersinde nemin
haricinde kalan net kuru hava kismu 1kg olsun.Diger bir deyimle 6zgul nem, eger (x)

g/kg (Kuru hava) ise bunun ihtiva ettigi nemli hava miktart (1 x /1000)kg olacaktir.

3.4-MUTLAK NEM

Birim hacimdeki nemli havanin ihtiva ettigi su buhari veya rutubetin miktarina (Mutlak

Nem) denilir. Birimi Kg/m*® (Nemli Hava)dir.

3.5-DOYMA DERECESI

Verilen sartlardaki bir havanin 6zgiil neminin, ayn1 kuru termometre sicakligi ve
barometrik basing sartlarindaki doymus havanin 6zgiil nemine oranina doyma derecesi
denir. Tarife 1stinaden kuru hava i¢in doyma derecesi (0) sifirdir. Tamamen doymus hava

i¢in ise bu deger (1) dir.

3.6-BAGIL NEM

Belirli bir hacimdekt mevcut su buhari basincimin ayni kuru termometre sicakliginda
doymus havanin su buhari basincina oranina denir.Genel olarak kullanilan atmosferik
suhunetler igin pratikte doyma derecest; bagil neme esit farz edilir ve % olarak ifade

edilir.
3.7-CIHAZ CIG NOKTASI SICAKLIGI
Nem ihtiva eden bir havayr sogutursak, bir sicakhiga kadar soguyan havanin

igersindeki su buhart yogusmaya baglar.Bu sicakliga 'havanin ¢ig noktasi sicakligr’

denir.Bu sicaklikta hava su buharina doymus haldedir.



3.8-KURU TERMOMETRE SICAKLIGI

Normal bir termometre ile yani haznenin etrafi kuru olup, hava ile direkt temas
halinde olan bir termometre ile 6lgiilen hava sicaklifina havanin kuru termometre

sicaklig1 denir.

3.9-YAS TERMOMETRE SICAKLIGI

Standart bir termometrenin haznesini suyla 1slatidmus bir bezle sararsak ve bezin
etrafina bir hava akimi génderirsek termometrenin sicakliginin distiigini goririiz. Diisme

sona erdifi zaman okunan sicakli§a "Yas termometre sicakligt' denir.

3.10-DUYULUR ISI

Havanin igersindeki nemin degigmeden sicakligini degistiren istya ' Duyulur Ist ' denir.

3.11-GIZL1 1SI

Bir miktar suyu, sicaklifi ve basinct degigmeden su buhar haline getiren 1stya 'Gizli Ist

denir.

3.12-HAVANIN I[SITILMASI

Genellikle i¢inde 1sitic1 akigkan sirkile ettirilen sicak yiizeyler yardimiyla yapilir.
Bunlara sitic1 serpantin, 1sitict batarya diyoruz.Havanin bir 1sitic1 bataryadan gegirilmest
suretiyle isitilmasi halinde mutlak nemi, yani birim agirliktaki nemli havanin ihtiva ettigi
su buhari veya nem miktan sabit kalir. Havanin sicak yiizeylerle temast sonucu mutlak

nemi degismeyip sicaklig arttigindan havanin aldigi 1s1 sadece duyulur 1s1 olacaktir.



3.13-HAVANIN NEMLENDIRILMESI

Havaya nem verme islemini su veya buhar kullanarak birkag sekilde yapmak
miimkiindiir. Buharla nemlendirme iglemince kullznilan buhar, doymus kuru buhar, kizgin
buhar ve doymamus 1slak buhar olabilir.Su ile adyabatik nemlendirme iglemi, ya dogrudan
dogruya suyun havaya ¢ok ince bir sis tabakasi halinde ve ancak havanin alabilecegi nem
miktarini saglayacak sekilde direkt olarak puskiirtiiimesi veya yaygin olarak kullandigimiz
sekilde havanin bir hiicre igersinden gegerken devamli olarak aym su ile yikanmast ile
saglanabilmektedir. Yikayici, nemlendirici adini verdigimiz bu hiicrelerde yikanan havanin
bagli nemi %85-%90'a gikabilmektedir. Aym zamanda hava ile su devamli temasta
bulundugu i¢in havann igersinde bulunan bir takim zararh gazlar su tarafindan absorbe

edilmekte ve yikayici hiicresi ayn1 zamanda bir filtreleme vazifes: gérmektedir.
3.14-HAVANIN SOGUTULMASI

Havanin sogutulmast ve nem alma iglemi; ya soguk yiizeyli bir serpantin {izerinden
havayi gecirmek veya havay: atomize edilmig bir soguk su gemberinden gegirmek
suretiyle mimkindir. Uygulamada ¢ok yaygin olarak kullanilan (isiticida oldugu gibi )
soguk yiizeyler yardimiyla havanin sogutulup neminin alinmasi igleminden s6z etmek
yararh olacaktir.Igersinde soguk bir akigkanin bulundugu serpantinin iizerinden havay
gegirecek olursak, havanin serpantin yiizeyi ile temas etmesi sonucu, entalpisinde azalma
olacaktir. Havanin ilerlemesi yoniinde serpantin yiizey sicakligi devamli olarak
dﬁstﬁgﬁnden yuzey sicaklifinin , havanin ¢ig noktas: altina diistigii noktalara gelinir. Bu
noktadan itibaren yogusma, havadan nem alma iglemi baslar ve bu da havanin gizli ve

duyulur islarinin alinmast (sogutulmasi) demektir.



1-lc hava
2-Dis have /
3-Karigim havass
4~ Cihaz grkiss /
3-4= Cihaxda nemlendirme Vi
41« Odada tsinma ve su .
atomizasyony o

YA
ess

7 — Sinai rutubetlendirme (yaz)
Karigim + nemlendirme + oda iginde isiirkén su

atomizasyonu,
o118
" 1-lchave lggg
4 - Cihaz gikigt ’ ) ‘%ggg
e it " éﬁ%i}%

- e it

el

9 — Konfor klimatizasyonu (yaz)
Karigim + sofutma,

PP EEEL é
33 %%ﬁﬁﬁﬁg%%

11 — Su pUskirtme surett ile muhtelif klimatolojik prosesler,

~ Wa sabit

34 Un 1sttma
4-5< Nemlendirme L.f
5-1. Son isitma ve atomizasyon

1-l¢ hava-
2-Dig have 7
3-Ken $tm havas:

8 — Sinal rutubetlendirme (kig)

Karigim + 6n 1sitma + rutubetlendirme + sonisitma
ve atomizasyon,

1-J¢ hava

2-Dis hava
3-Karigim havas
6 — Cihaz gtkist
3-4= On 1sitma
4~5= Rutubetlendirme
56 = Son 1sitma
6-1.

Odada seguma

£y

10 — Konfor klimatizasyonu (ki)

Karigim + 6n isitma + nemlendirme + son isitma,

) @"@ Adiabatik doyma veya evaporatif sogutma,
su tempirimi’ =

hava ‘yas tempirimi.

@'@ Sogutma ve nemlendirme
Plskirtilen su soéutulmaktadlr

Suyun tempirimi havanin yas tempiriminin altinda ve mutlak
rutubeti digirmiyecek derecededir.

Duyulur sogutma,

Girig

havasinin ¢i§ noktasi, paskirtme suyu sathinin efektif

tempirim derecesine egittir,
Bu halin pratikte temini zordur.

O-G Sofjutma ve nem giderme,

Piskiirtme suyunun yeteri kadar sodutulmasi sureti ile bu hal
saglanabilir.

®O-® Sofutma ve nemlendirme,
Pasklirtme suyunun hafifge 1sitilmas) sureti ile elde edilir.

®~® tsitma ve nemlenditme,
Paskrtme suyunun yeteri kadar isitimast sureti ile elde

edilir.

sek, ( 4
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TARABYA CUMHURBASKANLIGI KOSKU ISITMA-SOGUTMA-
HAVALANDIRMA UYGULAMA POROJESI

ICINDEKILER

1. YAPI HAKKINDA GENEL BIL GILER

2. HACIM PROGRAMI VE TAKRIBI INSAAT ALANLARI

3. ISITMA-HAVALANDIRMA-KLIMA (HVAC) VE STHHI TESISAT
KONULARINDA DiZAYN KRITERLERI

3.1. Standartlar Literatiir

3.2. Klima ve havalandirma dizayn sartlar
3.3 Hava degisim degerleri

3.4. Isitma ve sogutma tesisatt dizayn sartlan

4. SISTEM SECIMLERI

4.1. Isitma sistemi

4.2. Sogutma sistemi

4.3. Isitma , havalandirma ve klima sistem secimleri
4.4. Sihhi tesisat

5. PROJE HESAPLARI VE ANA CIHAZ BUYUKLUKLERI
BELIRLENMESI

5.1. Isttma tesisatt

5.2. Sogutma tesisati

5.3. Havalandirma ve klima santrali segimlen

5.4. Sihhi tesisat

5.5.Is1 kaybi ve 1s1 kazanci hesabi cetvelleri ve psikometrikdiyagramlar

6.MEKANIK TESISAT TAKRIBi ELEKTRIK GUCU IHTIYACI LISTESI

EX-1:ISI YALITIM PROJESI RAPORU




1.YAPI HAKKINDA GENEL BiLGILER

1.1. Proje - CUMHURBASKANLIGI ISTANBUL
TARABYA KOSKU
1.2. Projenin konusu - ISTANBUL-TARABYADA HUBER
KOSKU

biinyesinde, takriben 2100 m?
kapali ingaat alani,toplam 3 katli
Cumhurbagkanhigi Koskii Binast

1.3. Mimari proje : Y. Mim. Coskun KARADENi{Z
Y. Mim. Engin CANBEK

1.4 Bina Konstriiksiyonu : Betonarme Karkas

2. HACIM PROGRAMI VE TAKRIBI INSAAT ALANLARI

c=6.40, ~T 40 KOTU ...oooiiiiiiiiiiit it 190 m?
(Mutfak, personel yemekhanesi, servis alanlar v.b.)

c=345, -4 20 KOTU ..oooiiiiiie e 850 m?
(Alt salon, oturma odasi, kabul holii, tesisat merkezi, siginak)

+..0‘80 KOt oo 1050 m?
(Ust salon, yemek boliimil, yatma bolimi, misafir yatak odalari, galigma béliimii, kabil
holii)

3. ISITMA - HAVALANDIRMA - KLIMA (HVAC) VE STHHI TESISAT
KONULARINDA DiZAYN KRITERLERI :

3.1, Standartlar ve litaratiir :

Bu raporun hazirlanmasinda ve daha sonraki safhalarda dikkate alinacak standartlar ve

literatiir agagida belirtilmektedir.



a) TSE Standartlar

b) DIN Normlar

c) NFPA Codes

d) ASHRAE Guides

e) Recknagel - Sprenger, Honman

Heizung + Klimatechnik

f) Carrier Handbook

g) SMACNA - HVAC System Applications

h) MM.O. Yaymlan

3.2. Klima ve havalandirma tesisati dizayn sartlar :

3.2.1. Istanbul icin iklim sartlart (TS 3419/9.1) :
1

Enlemi :40° 58K
Boylam :29° 05D

Deniz seviyesinden yiikseklik : 60 m.
Riizgar durumu : YazK.D. 12 Km/h
Kis K.D. 12 Km/h

“a) Kis mevsim sartlar :

Dis hava sicaklifr : - 3 °C, %90 izafi rutubet, riizgarh
Ist bolgeleri haritasina gore : I1. Bolge

Isletme sekli . II. Isletme
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b) Yaz mevsim sartlann :

Kuru termometre sicakligi..................ccocooeeviiiiiin . 33°C
Yas termometre sicakli@n... ... 24 °C
Gunlik sicaklik farkag..........coooooovivviiiini 10.5°C
Entalpi......coooooiii 17.2 Kcal/kg
Nem miKtar.........occocciis ceviiieree e 15 Gr/kg

3.2.2. Ic dizayn sartlarn :

3.2.2.1. Kis mevsim sartlari :

SSalonlar. ... 22°C
. Yatak odalart..............cco o 20°C
. Caligma mahalleri (ofisleri).. ............ccccoecoiininn. 22 °C
- Yemek bOlUmMU. ... 20 °C
.Banyolar ... 26 °C
Mutfak 18 °C
SIBInak. 18 °C

3.2.2.2. Yaz mevsimi sartlar_:

Dis hava sicakligi 33 °C iken, serinletme yapilacak mahallerde i¢ sicakhik

24°C olacak sekilde sogutma yikii hesaplar yapilacaktir. (Mutfakta 28-30 °C)

3.2.2.3. Nem kontrolii :

Isitma, serinletme ve havalandirma yapilan mahallerde izafi nem DIN
1946'ya

uygun olarak %50 civarinda (%35 ile % 65 arasinda) tutulacaktir. Kis mevsiminde
Bagkan suiti klima santralinda elektrikli buharli tip nemlendiriciler ile nemlendirme

yapilacaktir.
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3.3. Hava degisim degerler :

3.3.1. Sahis basina taze hava ihtiyaclar :

cSalonlar.. ... 50 m3/h sahis
.Yatak odalan............ccoooooviiii 50 m3/h sahis
. Caligma mahalleri............cccoeoviieiiiiiiee 50 m3/h sahis

3.3.2. Hava degisim sayilan :

SSalonlar. ... 6-10 Defa/h
. Yatak odalart...........ccocoooiiiiiii 4-6 Defa/h
. Calisma mahalleri ........................cooooiii 4-8 Defa/h
. Yemek bOlumlert........c..ooooooiiiiiviaiiiiien 6-10 Defa /h
CMutfak. .o 30-40 Defa/h
CWOCTET o, 10-15 Defa/h

. Yatak odalan (gindiz)............cccoevvveiiiiiiiiiiii 35dB (A)

(BECE)...eeieeieeeeieeeee e 25dB (A)
CSalonlar Lo 45-50 dB (A)
. Oturma odalar, Yemek salonlari .............................. 40-45 dB (A)
MUK L 40-45 dB (A)

3.3.4. Havanin filtrelenmesi :

Biitiin havalandirma ve klima santrallarinda EU-7 sinifi ince filtreler

kullanilacak, bu filtreler EU-3 sinifi 6n filtreler ile korunacaktir.

3.4, Isitma ve soSutma tesisat: dizayn sartlar :
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3.4.1. Isitma tesisats :

. Kazan ¢aligma sicakliklart................c.oooeiiini, 90°/70 °C
. Klima santrallart devresi............c......coooeeviviieeiiiice 90°/70 °C
.Boyler devresi...........ooocviiiiii 90°/70 °C

3.4.2. Sogutma tesisati :

Sogutma suyu gidis sicakliB1...........cccooeiviiiiniiii 6°C
Sogutma suyu donig sicaklii..............ccoeveiieiiiiiii 12 °C

4. SISTEM SECIMLERI ;

4.1. Isttma sistemi :

4.1.1. Yakit secimi :

Cevre temizligi ve igletme kolaylig1 nedeni ile yakit olarak MOTORIN
kullanimi 6ngorilmiistir. Ileride bolgeye DOGAL GAZ verilmesi halinde sistem dogal

gaza doniigebilecek sekilde tesis edilecektir.

4.1.2 Isitma merkezi:

Cumbhurbagkanh@ Kogsku i¢in, diger binalardan ayn olarak herbiri 2/3
kapasitede 2 adet sicak su kazani binanin -4,20 kotunda tesis edilecektir.Kazan bacalar
ilerde dogalgaz kullanilabilecegide dikkate alinarak paslanmaz gelik sagtan imali
ongoriilmiistir. Isitma sistemi, normal sicak sulu, pompali ve kapali genlesme tankls
olarak 6ngoriilecektir.(TS 2796, DIN 4751). Kapali genlesme tanklar -4.20 kotundaki

tesisat merkezine yerlegtirilecektir.

4.2.  Sogutma sistemi ;
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Bina sogutma sistemi de 1sitma sisteminde oldugu gibi, ¢evredeki diger
binalardan bagimsiz olarak tesis edilecektir.Sogutma enerjisi bahgede uygun bir yere

yerlestirilecek, 1 adet hava sogutmali paket chiller tarafindan kargilanacaktir.

Sogutma sistemi pompa ve kollektorleri ise, -4.20 kotundaki tesisat mahalline
yerlestirilecektir.
Chiller vidali ya da pistonlu tip kompresorlii olabilecek, gerekir ise yerlesim durumuna

yerine bagli olarak ¢ikigina susturucu takilabilen, radiyal fanl tip olarak segilebilecektir.

4.3. Isitma, havalandirma ve klima sistem secimleri :

4.3.1. Salonlar :

Ust salon (+ 0.80 kotu) , Alt salon ( -3.45) ve yemek boliimiinden olusan misafir
agirlama mahallerinde, degisken debili ( V.A.V. ) bir klima santrali ile 1sitma,

havalandirma ve serinletme yapilacaktir.

Bu sistemde ; Mahaller arasindaki farkli yiikler nedeni ile olugan farkli sicakliklar, oda
termostatlar tizerinden asma tavan igerisindeki V.A.V. klapelerine kumanda edilerek ,
tflenen hava miktarlar1 degistirilmek suretiyle istenen degerlerde tutulabilmektedir.
Ayrica her bagimsiz boliimde i¢ sicaklik tercihine imkan taninmaktadir. Salonlara ait
klima santrali - 4.20 Kotu tesisat mahaline yerlestirilecektir. Ufleyici tipi olarak, Slot
(lineer) tip diffizorler kullanilacaktir.

4.3.2. Cumhurbaskanligi dinlenme,oturma ve yatma boliimii :

Birbiri ile igten irtibath bu iki kath ve bes ayri odali béliimde de istenilen konfor
sartlarinin tam olarak saglanabilmest igin degisken debili (V.A.V.) bir adet klima santrali
ile 1sitma , havalandirma ve serimletme yapilmast 6n gorilmiistir. Bu béliime ait
klimasantralida -4.20 Kotu tesisat mahaline yerlestirilecektir, Santralda doniis havasi
sicakligina gore sartlandirilan hava bir kanal gebekesi ile mahallere gonderilecek ve

burada slot (lineer) tip diffiizorler kullanilarak tiflenecektir. Her oda girisinde kanal



5/1/EN/2

VARYCONTROL
VAV Terminal Boxes

for variable volume systems
- Type TVZ - TVA

TRO::‘—-_(@TECHNIK

Gebrtider Trox GmbH Telefon 02845/2 02-0
Heinrich-Trox-Platz Telefax 028 45/202-2 65
D-47504 Neukirchen-Viuyn



2/2.7/EN/

Slot Diffuser

Type VSD50

with 50 mm wide diffuser face

L

A
st edd

Iy
AR o Sl

TROZ®TECHNIK

Gebriider Trox GmbH Telefon 028 45/2 02-0
Heinrich-Trox-Platz Telefax 028 45/202-265

D-47504 Neukirchen-Viuyn



Description - Air Diffuser Discharge

The type VSD50 slot diffuser is available with 1 and 2 slots.
The diffuser face depends on the number of slots, itis a
ong-piece extrusion, so there are no visible joins. The type
VSD50 can be used in rooms with heights from approx.
2.0 m to 4.00 m. The low overall height means that the slot
diffusers are particularly suitable for use in restricted ceiling
voids and in suspended ceiling systems. They are
characterised by high induction, which results in a rapid
degay of supply air velocity and temperature differential.

The recommended supply air temperature differential range
is * 10 K. Because of their stable discharge characteristics,
the slot diffusers are suitable for use in systems with
constant or variable volume air flows.

The direction of air discharge can be adapted to the required
room conditions. The air control blades are set to the
customers requirements as stated on the order. If the
discharge direction(s) has to be subsequently changed, this
can easily be done on site by rotating the air control blades.

Air Discharge
Alternating Angled

Air Discharge
Alternating Horizontal
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lizerine V.A.V. klapesi konulacak ve bu klapelere oda sicakligina bagli olarak otomatik

kumanda edilerek (oda termostati ile) Gflenen hava miktar1 ayarlanacaktir.

4.3.3. Misafir vatak odalar: ve calisma odalar1 boliimii :

Iki ayr: boliim halinde dizayn edilmis olan bu boliimler iginde mugterek bir adet
degisken debili klima santrali ile 1sitma , serinletme ve havalandirma yapilmast

Ongorilmiistir.

Yatak odalar1 banyo mahallerinde havlu 1siticilar ile kismi 1sitma yapiimasi

Ongorilmigtir. Ayrica bu mahallerden cebri egzost yaptlacaktir.

4.3.4 Mutfak ve personel yemekhanesi :

Bu hacimlerde terasa konulacak bir sabit delikli klima santrali ile isitma, havalandirma
ve kismi bir serinletme yapiimasi 6ngoriilmiistiir. Mahallere verilen hava yine terasa
yerlestirilecek bir aspirator ile emilecek ve direkt olarak disariya atilacaktir, bu nedenle

ongorilen klima santrali %100 dig hava ile ¢aligan tip olacaktir.

4.4, Sithhy tesisat sistem secimler :

4.1.1. Temiz su tesisati

a) Su ihtiyac :
Kisi bagina (ortalama) ...............c.ccocoeiiiiiiiiiec 300 It/giin
KiSESAYIYIST c.ooiiii e 25 Kisi

b) Su temini ve depolamast :

Temiz su, Huber kogkii mevcut su sisteminden temin edilecektir.
Bu bina i¢in ayrica bir su deposu diigtinilmemektedir.

c) Temiz su boru sebekesi ;




i€

Sebeke hesaplar1 TS1258'e gore yapilmustir.

TS 301/3 (DIN 2440'a) uygun dikisli galvaniz borular kullanilacaktir. Siva altinda ise

bakir yada kalite belgeli PP esash temiz su borusu kullanimi diginilmiigtiir.

d) Kullanma sicak suyu tesisati :

-4.20 kotndaki tesisat merkezinde serpantinli tip dik boyler ile kullanma sicak suyu
tretimi yapilmast distiniilmiistiir. Boylerde normalde kazan devresi ile sicak su
uretilecek, ancak yaz aylarinda diisiik sarfiyatlarin kargilanabilmesi igin ilave elektrikli

isitict boyler ile birlikte ongorilecektir.

4.4.2. Atik su tesisati :

Binanin tiim katlar1 , bina dis1 kanalizasyon kotunun Ustiinde oldugu igin tiim atik sular
tabi akisla bina dis1 rogarlara ulagtinlacaktir. Mutfak atik suyu bina diginda éngoriilecek
bir yag ayiricidan gegirildikten sonra rogarlara baglanacaktir. Atik su tesisatinda,
dayanum, ses, yangina karst mukavemet v.b. nedenler ile santrifiyj dékiim pik pis su

borusu kullanilacaktir.

4.4.3. Yangindan korunma tesisati:

Koskiin bulundugu arazi iizerinde ve binalar igerisinde bugiine kadar bir yangin
sondiirme sistemi tesis edilmemigtir. Ancak bu kadar stk agaglarin ve 6zellikli yapilarin
bulundugu tesis binyesinde mutlaka sulu bir séndiirme gebekesinin ve bunu besleyecek
bir merkezi su deposu ve yangin pompa istasyonunun bulunmasi gerekmektedir. Bu
konuda Cumhurbagkanh: Bagdanigmani Sn. Coskun KARADENIZ ; ileride boyle bir
merkezi yangin sisteminin yapimasi i¢in ¢aligmalara baglanabilecegi dogrultusunda bilgi
vermigtir. Cumhurbagkanligi kogkiide yapilacak bu merkezi tesisattan beslenecek harici

hidrantlar ile korunmalidir.

5.PROJE HESAPLARI VE ANA CiHAZ BUYUKLUKLERININ

BELIRLENMESI :
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5.1, Isitma tesisat1 :

5.1.1. Toplam 1s1 ihtivaci ;

(bakiniz 1s1 hesabi cetvelleri ve psikometrik diyagramlarina)

.Santral yiikleri
42.000 +91.000 +43.000 +90.000 .........ovvvmmmmiiiiiiieeeeeiiieeiii 266.000 Kcal/h
FCU 1s1tma YUK, ... 4.000 Kcal/h
Haviu siticar ..o 3.000 Kcal/h
Mutfak 1Sitma apareyi..........ccocoooieiiiiiii 22.000 Kcal/h
TOPLAM e 296.500 Kcal/h
Q =300.000 Kcal/h
5.1.2. Kazan segimi :
Q =300.000 Kcal/h
Sebeke kayiplar : %10
Herbiri 2/3 kapasitede iki adet kazan segimi esasina gore ;
Q=300.000x 1.1 x2/3
=220.000 Kcal/h.......coooviiieiiiieeieee e, 2 Adet

90/70 °C sicak sulu, dokme dilimli, motorin ve dogal gaz yakmaya uygun, yiiksek
verimli 1sitma kazani segilmigtir.

5.1.3. Kazan baca kesitleri :

Duman bacalan

h =14 m. (baca yiksekligi)

F = Baca kesiti (cm?)

Q = Kazan giici (Kcal/h)

F =0.015x(220.000/V14) = 881 cm ?
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Dg=35cm

DIN 4705'e uygun Schiedel baca ¢aplar diyagramina gore

(MMO Yayin no : 84) ;

D@ =35Cm ..o 2 Adet paslanmaz gelik

Havalandirma bacasi

Ust kenan tavan alt kenari olmak iizere toplam baca kesitinin min. %25'i kadar kesitte
bir tab1 havalandirma bacasina ihtiyag vardir.
F=10.25x2x881
=440 cm>2
MMO Yaymn no 133, diyagram 4'e gore
F=475cm2
Kazan duman bacalar yaninda,
D =30 cm. ¢apinda, spiral kenetli galvaniz sac kanal 6ngoriilmigtiir.

Dis hava giris panjuru :

Alt kenari,kazan dairesi dogemesinin 50cm tzerinde olacak gekilde, minimum toplam
baca kesitinin %50's1 kadar kesitte, tabi temiz hava girigine ihtiyag vardir.
F=05X2X881=881cm
Alternatif - 2

Beher kw kazan giicii i¢in, 1600 mm? serbest girig kesiti ihtiyacina gére (HVAC
Engineer's Handbook)
F= 1600 x (2200/860) x 2 x 2/3 = 5457 cm?
=5500 cm?

S= 150 x 40 cm ebadinda bir temiz hava giri§ pancuru tesisat merkezi girig kapist

lizerine 6ngodrilmigtir.

5.1.4. Sicak su hazirlama tesisat :

Kulanma sicak suyu ihtivaa (lit. Feurich)

. Kist bagina thtiyac ............ccccoooiiiiiiiiin 100 It/glin x kist



KIS SAYISL ..o 10 kisi
. Kullanma katsayist = 0.3
V =100 X10 X 0.3 =300 litre/h

Mutfak sarfiyatida dikkate alinarak;
V =400 It/h

Isitma ihtiyaci

Q =400 It/h x (60-5)
= 22.000 Kcal/h
=25.000 Kcal/h

Boyler secimi :
Q =25.000 Kcal/h
V =400 lt/h

Depo hacmi = 300 litre
ilave elektrikli1sitict =2 kw....................... 1Adet
kapasitesinde, dik tip, serpantinli ve hijyenik 1¢ ylizeyli 1 adet boyler

ongoralmistir.

5.1.5. Briilor kapasitest :

B =220.000/(10.000 x 0.9 ) = 24.4 Kg/h
=25 Kg/h kapasiteli, ¢ift kademeli her kazan i¢in 1 adet motorin briilorii

ongoralmigtir.

5.1.6. Yakit tanki se¢imi :
Pik yiikte, 1 haftalik yakit ihtiyaci ;
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B =(300.000 x 0.6 x 24 x7)/(10.000 x 0.9 ) = 3360 litre
= 3000litre

Binanin kig aylarinda siirekli kullanilmayacagi ve 1000 litrenin tizerinde motorin
tankinin konutlarin i¢inde bulundurulmasinin yasak olmast nedeni ile,

V=1000litre ........cccoeovieiviiiinnnnns 1 Adet
hacminde DIN 6608 'e uygun bir adet silindirik yakit tanki kazan dairesinde ayn bir
bolim igerisinde 6ngorilmiistir.
Isletmede tank kapasitesinde bir yetersizlik olusmasi halinde, bina disinda olmak iizere
tesisin ayr1 bir yerinde, daha biiyiik depolama hacmine sahip yedek bir yakit tanki tesis

edilecektir.

5.1.7. Isitma genlesme tanki hesaplar :
Q =300.000 Kcal/h

Su hacmi

Vsu = 300.000 x 8 /860 =2790 litre
= 3000 litre

Vg = 3000 x 0.035 = 105 litre

Pst = 1.3 bar

Pig=2.5 bar

Pem = 3.0 bar

* o =(2.5-1.3)/(2.5+1)=0.34

Vtank = 105/0.28 =307 litre

V =200 litre

Pst = 1.3 bar

Pig=2.5 bar
Pem=3.0bar........ccocovrirnnnn, 2Adet

5.1.8. Isitma sirkiilasyon pompalan secimi ;




2.3

a) Bina 1sitma sirkiilasyon pompalan
Q=300.000 /(90-70) = 15.000 It/h

Q=15m?h
H= 8m SS . e 1Asil, 1 yedek

b) Sont pompa secimi :

Q= 220.000 x 0.3 /(90-70) = 3300 It/h

Q=4 m?h
H=25m SS. .. e, 2Adet

5.2. Sogutma tesisats;

5.2.1. Toplam sogutma ihtivaci :

. Santral yiikleri

-Anasalonlar.............c..cocoeiniiiii 92.000

Bagkansutti............... 38.000

. Caligma +Yatma suiti....................ccooeenenn... 40.500
Mutfak.......coooiiiii, 73.000
TOPLAM 248.500 kw/h

Q =250.000 Kcal/h
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5.2.2. Sogutma makinasi se¢imi :

Q =250.000 Kcal/h
Is1t kazanglari : %10
Diversite faktorii : %70
Q=250.000x1.1x0.7
=192.500 Kcal/h
Q=200.000Kcal/h ............oeooviiiiiiiiiiii 1 Adet

Su giris1 : 12°C Su ¢ikigt : 6 °C

Hava sogutmali, pistonlu ya da vidali kompresorli paket chiller segilmistir.

5.2.3.Sogutma genlesme tanki hesabi:

Q =250.000 Kcal/h
Sistem su hacmi = 250.000/860 x 20 =5.418 litre =5.000 litre

Vg =5.000 x 0.01 = 50 litre

Pst = 1.3 bar
Pig = 2.5 bar
Pem = 3.0 bar

Pig~Pst- 0.5 0.5
n= x (1- )

Pig + 1 Pst+ 1.5

25-1.3-05 0.5

n= x (1- ) =02x0.82

25+1 1.3+15
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n =0.165
Vtank = 50 litre/0.165 = 304 litre
V =400 litre, Pst = 1.3 bar, Pis = 2.5 bar, Pem = 3.0 bar

5.2.4. Sogutma sirkillasyon pompalari secimi :

a) primer sirkiilasyon pompalan

Q =200.000
(12 - 6)
= 33.333 litre/h
Q =34 litre/h
H=11mSS. ... 1 Asil, 1 yedek

b)Sekonder sirkiilasyon pompalan

Q = 250.000
(12-6)

=42 m*/h
H=9mSS. ... 1 Asil, 1 yedek

5.3. Havalandirma ve klima santral se¢imleri :

(Bakimz psikometrik diyagramlara)

5.3.1. Ana salonlar klima santralj :

Toplam duyulur sogutma yiikii = 40.530 Kcal/h

At=9°C

20.725
V=1029x%x9 =7.940 m*/h
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Vantilator : 8.000 m 3/h

Aspirator : 6.000 m*/h

Isitici serpantin = 50.000 Kcal/h

Sogutucu serpantin = 50.000 Kcal/h

Nemlendirici = 13 Kg/h

Min dighava =2.000 m3/h..........coooiiiiiiii e 1 Adet

5.3.3. Calisma + Yatma suiti klima santrali :

Toplam duyulur sogutma yiki = 18.605 Kcal/h

At=9°C
18.605

V= ——— = 7128 m*/h
0.29x9

Vantilator : 8.000 m*/h

Aspiratér : 6.000 m*/h

Isitici serpantin  : 50.000 kcal/h

Sogutucu serpantin : 50.000 kcal/h

min dis hava 22,000 M he... 1 Adet

5.3.4. Mutfak klima santral :
F=120m2 h=3m, HD=30defa/h
V=120x3x30
= 10.800 m*/h
Aspirator : 11.500 m?/h
Vantilator :  9.500 m*/h
Isitic1 serpantin : 100.000 kcal/h

Sogutucu serpantin : 85.000 kcal/h
Dis hava % 100 1 Adet
5.4. Sihhi tesisat :

5.4.1. Temiz su ihtivaci :
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K1 SAYISL. ...t 10 kisi
SUTBUYACI ... 500 litre/gtlin
Q=10x 500

= 5.000 litre/giin
Mutfak ihtiyc1 ve misafir yogunlugu da dikkate alinarak
Q =10.000 x 0.4

=4.000 It/h

= 5 m?/h olarak kabul edilmistir.

Kullanma suyu ihtiyaci igin bina biinyesinde ayrica br depolama vebasinglandirma

basinglandirma sebekesinden temin edilecektir.

tesisationgornilmemis olup su ihtiyaci yapilmasi planlanan merkezi su depolama ve

Ancak bna su girigine , 30 mikron hassastyetli bir otomatik ters yikamali filtre + 5

gorilmustar.

mikron hassasiyetli kartus filtre ve ultraviyole dezenfekte sistemi tesis edilmesi uygun

6. MEKANIK TESISAT TAKRIBI ELEKTRIK GUCU [HTIYACI LISTESI :

-4.20 Tesisat merkezi : kurulu gig Diesel
(kw) (kw)
. Kazanlar 1.5kwx2 3 1.5
Boyler elektrik isiticisi 2 -
Istma sirkiilasyon pmpalar1 (1 Asil, 1 yedek 2 grup) 2 2
.Sicak su sirkiilasyon pompalan (1 asil 1 yedek) 1 -
.Sogutma sirkiilasyon pompalari (1 asi, 1 yedek 2 grup) 8 -
Klima saantrali -1 14 14
Klima santrali -2 7 7
Klima santrali -3 7 7
TOPLAM -1 44 kw 31.5 kw
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Yemek bolimi terast

.Mutfak santrali 5 -
Mutfak aspiratori 4 4
.Yemek bolimii aspiratori 0.5 0.5
TOPLAM -2 9.5 kw 4.5 kw

Hava sogutmali chiller (Bahgede)

.Chiller 100 kw
Diger elektrik motorlari 5 kw
.Toplam kurulu gii¢ htiyaci :

.Toplam kurulu gii¢ = 159 kw

.Diversite faktori  =0.9

.Giig ihtiyact :
=159x 0.9
=143.1 kw
=140 kw
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L ISI YALITIM PROJESI RAPORU

1.1. Yoénetmelik :

Bayindirlik ve Iskan Bakanhgr'nin 16 Ocak 1985 giin ve 10837 Sayih Resmi
Gazete'de yayimlanan " Bazi belediyelerin imar yonetmeliklerinde degisiklik yapilmasi ve
bu yonetmeliklere yeni maddeler eklenmesi hakkindakiyonetmelige" gére binalarda
secilen ingaat malzemesinin 1s1 yalittmi yoniinden agagidaki sartlari saglamasi

gerekmektedir.

ISTANBUL ili icin ( IL. Bolge)

1.1.1. Pencere + dig duvar ortalama 1s1 gegirme katsayisinin

Kort = Maksimum 1.30 Kcal/m2h°C olmalidir.

1.1.2. Yapi bilesenlerinin minimum 1s1 gecirgenlik degerleri :

Sira Yap: bilgenlert Is1 gecirgenlik direnci
no m?h°C/Kcal
1 Dis duvarlar 0.70
2 Merdiven evi duvarlan 0.40
3 Ugzeri gat ile ortiilmiis tavanlar 1.50
4  Isitilmayan bodrum ve bina girisleri
atolye, vb. tizerindeki dosemeler 0.93
5 Zemine oturan dogemeler 0.93
6  Acik gegitler Gizerindeki dosemeler 2.00
7 Dz gati ve teras dogemeler ( yatay ve egimli) 2.40
8 300 kg/m?den daha hafif dig duvarlar ve diiz ¢gatilar
300 kg/m? 0.70
200 " 0.85
150 " 1.00

100 " 1.30
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50 " 1.80
20 " 2.50
1.2. " Kort" degen hesaplari :
FDD1 x KDD1 +FDD2 xKDD + ................... +Fp xKp
Kort =
FDD1 +FDD2+ ...................... +Fp

FDD1  : Dig duvar tip - 1 alan1 (m?)

KDD1 : Dis duvar tip - 1'in 1s1 gegirgenlik katsayisi (kcal/m?h°C)
FDD2 : Dig duvar tip - 2 alan1 (m?)

KDD2 : Dig duvar tip 2'nin 1s1 gegirgenlik katsayisi

(kcal/m?h°C)
Fp : D1g kap1 - pencere alani (m?)
Kp : D1s kapi - pencere 1s1 gegirgenlik katsayisi (kcal/m?h°C)
Kort : Ortalama 1s1s1 gegirgenlik katsayis1 (kcal/m?h°C)
Kort : 1.30 kcal/m?h°C olmalidir.

Binanin dis kap1 ve pencerelerinden, dig duvarlardan, teras désemelerinden v.s.olan 1s1
kayiplarini en aza indirerek maksimum yakit ekonomisini saglamak, aym zamanda da
yonetmelik sartlarin1 yerine getirebilmek i¢in asagidaki yapi bilesenleri ( veya 1s1 yalitimi

acisindan ayn karakterde degisik yapi bilegenleri kullaniimalidir.)

Toplam dig cephe alani = 2104 m?

Feep=648.73 m2.......................... Ke¢ep = 2.5 kcal/m?h°C
Fddl = 2104 - 648.73 = 1455.27 m?

Kdd1 = 0.42 kcal/m*h°C

1455.27x0.42 +648.73 x 2.5 2233
Kort = = = 1.06
1455.27+648.73 2104

1.06<1.30 oldugundan 1s1 yalitim yonetmeligine uygundur.



¥0

EFES PILSEN SPOR TESISLERININ KLIMATIZE EDIiLMESI PROJESI

Giris : klimatize edilecek alan 2100 m? olup spor salonu, idari biirolar, dinlenme
odalari
kafeterya ve kondisyon merkezinden olugmaktadir.

Tesis haftnin 7 giinii agik olup, sabah saat 7.00'da agilmakta gece saat 10.00'a kadar
antremanlar sahada devam etmektedir.

Ozellikle A takimunt antremanlan sabah 9.00 ve aksam 17.00'da baslamaktadir ve
yaklagik 2ser saat stirmektedir. Bunun yaninda 1 saat kondisyon merkezinde ¢aligma
yaptmaktadir.

Diger surelerde geng takim, yildizlar, tmitler, minikler ve herbir gurubun kendi iginde
A B,C katogorileri olmak tizere salon haftanin tim giinleri dolu vaziyette caliymaktadir.

DIZAYN RAPORU
1)YAPILACAK iSIN CINsi
Yapilacak i, Istanbul Merter'de bulunan Erciyes Biracilik ve Malt Sanayi'ne ait spor

salonu ve hizmet binasinin klimatizasyon igidir.Bina, 900 m?1lik bir spor salonu ve

yaklagik 1000m?lik hizmet binasindan olugmaktadir.

2)DIS DIZAYN SARTLARI :

Istanbul igin literatiir'in verdigi sartlar kullanilmastir.

Bu degerler;

Yaz dizayn sart1 i¢in, 33° C KT, 24° C YT, 40° Kuzey Enlemi, 10.5° C giinluk
sicaklik farki.

Kis dizayn sart1 i¢in, -3° C, riizgarh bolge

3)IC DIZAYN SARTLARI :
Yaz mevsiminde sogutma yapilacak mekanlarda, dizayn sart1 26° C KT, %50 BN

olarak alinmugtir.

Kis mevsiminde spor salonunun 20° C olmasi diigiiniilmiistiir.

4)SISTEM DIZAYNI :
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4.1.) SPOR SALONU

Bir klima santrali ile gerekli klimatizasyon saglanacaktir. Hesaplarda maximum 50

insan ve 20 W/m? aydinlatma giicti digiiniilmuistiir. Dolagan hava debisi hesabinda iifleme
havasi sicakligs baz alinmigtir. Igeriye 29° C hava iiflenecegi (*T = 6 °C olarak alinmustr)
diistiniilerek 31.500 m3/h hava debisi »bulunmustur.Uﬂeme havasi sicaklidi igeride
bulunan insanlari rahatsiz etmemest i¢in literatiiriin tavsiye ettii minimum deger
altnmugtir.

Taze hava debisi hesabinda, salonda satte bir hava degigimi distiniilerek 8000m?3/h
debi bulunmustur. Bu deger en kritik giin i¢in gegerli olan minimum degerdir.Gegis
mevsimlerinde otomatik kontrol ile bu hava miktan otomatik olarak ayarlanacaktir.

Spor salonunda tifleme havasi ithal PVC esash bez kanallarla dagitilacaktir. Bu tir
kanal kullaniimasindaki amag, havanin biitiin salon i¢inde homojen bir gekilde yayilmasmi
saglamaktir. Doniis havasi salonun kenar kisimlarindan yuvarlak galvanizli sac kanallarla
toplanacaktir.

Isitma sistemi 1¢in su anda kullanilan sicak hava apareyleri iptal edilecektir. Mevcut
buhar sistemine bir plakali 1s1 esanjorii monte edilerek 90/70°C sicak su elde edilecek ve
santral bataryasinda kullanilacaktir.

Salonda saglanacak klimatizasyon gartlar santral bataryalarina konulacak g yollu

vanalarla otomatik olarak kontrol edilecektir.

4.2-) HIZMET BINASI

Bu binada sogutma fan-coil cihazlartyla yapilacaktir. Isttmanin mevcut sistemle
yapilacag: kabul edilmigstir Taze hava ve egzos havasi ihtiyacx yapilan dizayn ve kesif
calismalarinda diisiiniilmemistir. Isletmenin ihtiyacina gore gozden gegirilmesi
gerekmektedir.

Hizmet Binasinda sogutulacak mahaller, sogutma yiikleri ve kullanilacak cihazlar

asagidakr gibidir.
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Mabhal Adi Duy.Is1 Kaz.(W) Toplam Is1 Kaz.(W)
Cihazlar

2 Kat Yonetici 2752 3488
ASAS

2. Kat Tekn. Direktor 1288 1527
ASAS 2

2.Kat Antrenor 1491 1781
ASAS 2

2.Kat Dinlenme 4538 5722
ASAS 2

1. Kat Bilardo 4125 5337
ASAS 2

1. Kat Masor Odasi 753 988
ASAS1

1.Kat Biife 1834 2465
ASAS3

1. Kat Dinlenme Od.-1 2141 2373
ASAS3

1. Kat Dinlenme Od.-2 1884 2088

ASAS2

(Dinlenme Odalari 2'den 8 numarali odaya kadar birbirinin benzeri )

1. Kat Dinlenme Od.-9 1684
ASAS2

1. Kat Dinlenme Od.~10 1514
ASAS2

1.Kat Kafeterya 11.101
ASAS3

Zemin Kat Kondisyon 11.592
ASAS4

1853

1663

12.482

17.757

1Ad

3Ad

3Ad

1Ad

1Ad

1Ad

1Ad

1Ad

1Ad

4Ad

4Ad
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Zemin Masaj Od. 1312 1740 1Ad
ASAS2

Biitiin mahallere konulacak Fan-Coil termostatlan ile gerekli klimatizasyon sartlar:

otomatik olarak saglanacaktir.

4.3) EKIPMAN YERLESIMI

Sogutma suyu, hava sogutmali su sogutma grubu ile temin edilecektir. Klima santrali,
pompa gruplar1 ve so§utma grubu spor salonunun giiney cephesine bakan duvarin yanina
konulacaktir.Santral ve Fan-Coil devrelerine ayri ayri pomoa kullanilarak zonlama

yapumustir. Bitiin pompalar %100 yedekli olacaktir.

YAPI ELEMANLARI ISI GECIRGENLIK KATSAYILARININ HESABI :

*Dig Duvar (Ytong)
20cm ytong duvar ( A =0,21) k = 0,87 Kcal/m*h°C = 1,02 W/m*K

*Dig Duvar (Betonarme)

20cm betonarme k = 3,2 Kcal/m?h°C = 3,8 W/m*K
* Cat1 (Spor salonu)
S5cm camyilini (sandiivig) k = 0,61 Kcal/m?h°C = 0,72 W/m*°K

* Cat1 (Birolar )
Scm  camytini
20cm betonarme k = 0,56 Kcal/m2h°C = 0,66 W/m=°K

2cm i¢ siva

*Doseme
4cm Ahsap
10cm Ahsap
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5cm koruyucu beton

? cm izolasyon k = 0,45 Kcal/m2h°C = 0,53 W/m**K
2cm sap

3cm tasviye betonu

15cm Demirli Beton

20cm Blokaj

TAZE HAVA SANTRALI
KLIMA SANTRALI

Tip: KS 28
Toplu Hava Debisi : 31.500 m*/h

Aspirator Hiicresi

Aspirator . SKV 25X25

Debi : 26.000 m3/h
Toplam Basing . 521 Pa

Hsted . 400 Pa

Fan Devri ©525d/d

Elektrik Motoru :  7.50 kW 1000 d/d
Cekilen Giig : 5.25kW

Egzost Hiicresi

Karisim- Filtre Hiicresi

Filtre Tipt : Sentetik

Sogutucu Hiicresi
Batarya Tipi : BAKIR BORULU
Sogutucu Akiskan : 7/12° C Soguk Su
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Girig Havasi . 272°C KT 198°C YT
Cikig Havasi : 182°C KT %700 RH
Kapasitesi . 155460 Kcal/h

Isitic: Hiicresi

Batarya Tipi : CELIK CEKME BORULU
Buhar Sicakligs : 170° C buhar 7.0 atu

Girig Havasi : 16.1°C KT 57.0% RH
Cikis Havasi : 284°C KT 27.5% RH
Kapasite . 178.665Kcal/h

Vantilator Hiicresi

Vantilator . RDZ 630
Debi © 31.500 m3/h
Toplam Basing : 1068 Pa
Hstcd . 620 Pa
Fan Devri . 1490 d/d
Elektrik Motoru : 18.50 kW 1000 d/d
Cekilen Gig : 13.84 kW
1 ADET
Mahal ismi__: Sogutma(W)
Isitma(W)
Zemin Soyunma- | 2596 1030
Zemin Soyunma- 2 2470 650
Zemin Soyunma-Antrandr 743 _
Zemin Soyunma- 3 5653 2405

1.Kat Yénetict QOdasi 2418 2705



2 Kat
2 Kat
2 Kat
2 Kat
1. Kat
1.Kat
1. Kat
1. Kat
1. Kat
1 Kat
1.Kat

Toplanti Odast
Teknik Direktor
Antrenor

Dinlenme

Bilardo

Masér Odasi

Biife

Dinlenme Odasi-1
Dinlenme Odasi 2/8
Dinlenme Odast 9

Dinlenme Odast 10

Zemin Kondisyon

Kafeterya

FC Isitma Devresi Yiikii

g6

3488
1527
1781
5722
5337
988
2465
2373
2088
1853
1663
17757
12482

(67069 W / 1.163 ) x 1,15 = 74.000 Kcal/h

FC Sofutma Devresi Yiikii

(73489 /1,163 ) x 1,15 = 73.000 Kcal/h

Toplam

Isitma Kapasitesi

67.000 + 111.200 =178.200 Kcal/h - 9 m?h

Toplam Sofutma Kapasitesi

73.000 + 141.000 = 214.000 Kcal/h - 43 m*/h

4257
2243
12630
6006
6962
1130
2774
1970
1665
1308
1559
13883
7799
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Klima Santrali Hesabi

Duyulur Sogutma Giici = 63.546 W = 54.700 Kcal/h

Dolasacak Hava Debisi = 54.700 /(1,163 x 0,24 x 6 ) = 31.500 m*/h

Gidis Vantilatori = 31.500 m3/h , 60 mmSS
Déniig Aspiratérii = 30.000 m*h , 40 mmSS
Sogutucu Batarya= 115.000 Kcal/h (7/12°C)
Isitict Batarya = 100.000 Kcal/h (90/70)
Egsoz Hiicresi

Taze Hava Karigim Hiicresi

ALARKO MALZEMELER

1-)HAVA SOGUTMALI SUSOGUTMA GRUBU
Kapasite : 197 kW
Su Rejmi @ 7/12°C
Dis Hava Sartlan : 33 °C KT, 24°C YT

2-)KLIMA SANTRALI
Gidis Vantilatéric  : 31.500 m*/h , 60 mmSS
Donutig Aspiratoric  : 30.000 m*/h , 40 mmSS
Sogutucu Batarya : 115.000 Kcal/h, (toplam), 7/12°C
Isitict Batarya . 100.000 Kcal/h , 90/70 °C
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Egzos Hiicrest
Karigim Filtre Hiicresi

%100 dis hava ile galisabilecek.

3-)FAN-COIL CIHAZLARI
ASAS-1 =1 Adet
ASAS-2 =20 Adet
ASAS-3 =6 Adet
ASAS-4 =4 Adet

4-)KLIMA SANTRALI OTOMATIK KONTROL SiSTEMI
Kontrol Paneli 1 ADET
Fark Basing Presostatt 3ADET
Damper Servomotoru 2ADET (Egzos ve Taze hava igin )
Sogutma Bataryast 3 yollu motorlu vana govdesi ve servomotoru
Isitma Bataryasi 3 yollu motorlu vana govdesi ve servomotoru
Donma Termostatt

Dontig havasi sicaklik duyar eleman

Spor Salonu Santral
*Ist Kaybi = (48.687W x 1,15) /1,163 = 48.150 Kcal/h

Ufleme havasi sicakhigi = 48.150 /(1,205 x 0,24 x 31.500 ) = 5,28 = 6°C

Santral giicii = [(8.500 x 1,205 x 0,24 x 23 )] + [(31.500 x 1,205 x 0,24 x 6)]
= 111.200 Kcal/h



SINGLE HOUR LOAD CALCULATION OUTPUT

Apr 600h : BUROLAR (ZEMN SOYUNMA -2)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 18.8/ 18.3 C INDOCR DB: 26.0 C RH: 50 %
*

khkhkhkkkhkhkhkdhkhkkkhkhkhkhkhkkhkhkhkhbkhkhkhkrkhdkhkhkhkhkhkdkkhrkhhhkhkhkrbhkhkhhkhkdhddhdkdhhdhik

Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 0 0
GLASS TRANSMISSION 0 0
WALL TRANSMISSION 0 0
ROOF TRANSMISSION 0 0
TRANS. LOSS TO UNCOND. SPACE 186 0
LIGHTING ( 248 W TOTAL) 247 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 4 PEOPLE TOTAL) 616 1,085
MISCELLANEQOUS LOADS 0 0
COOLING INFILTRATION 0 0
COOLING SAFETY LOAD 157 163
SUB-TOTALS 1,207 1,248
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 15 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,222 1,248
TOTAL COOLING LOAD - 2,470 Watt

or 2.47 kW or 3.3 sq m/ kW

ZONE TOTAL FLOOR AREA = 8.25 sgm
ZONE OVERALL U-FACTOR = 0.000 Watt/sqm/K

khdkhkhhkkdhhkhkkkhkhkhkhkhkhkkhkhkhkhhkhkhhhhkhkhhhhhkdkhkhdkhkhhkhkhkhkdkkhhkhkrhkhkhkdhkdkdhkk

Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE

IeNeoNoNoNoNoNeNo ol

WALL LOADS: NE

!

o
[cNeoNoloNoNoloNololoNolololoRoNo o]
[cNeololoNololololoReloloNoRoleNoNe]
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SINGLE HOUR LOAD CALCULATION OUTPUT

Apr 600h : BUROLAR (ZEMN SOYUNMA -2)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
JUTDOOR DB/WB: 18.8/ 18.3 C INDOOR DB: 26.0 C RH: 50 %
*

kdkdkdkkhkhkhkhkhkhkhkhkhkhkdhhdhkhkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkhkdhkhhhhkkkhkkhkhkhkkkxtk*k

Coil Selection Parameters pPg 2

26.1/ 22.6 deg C
18.0/ 17.6 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

COIL SENSIBLE LOAD = 1,222 Watt
COIL TOTAL LOAD = 2,470 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 126 1/s
TOTAL COOLING 1l/s (std. air) = 125 1/s
COOLING 1/s/sq m = 15.22 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 74 %

COIL BYPASS FACTOR = 0.150

khkdkdkhkhkdkkhkxhhkhhkhkhkhdhkhhhkdhkkdhkdkhkhkhkhkkhkhkhkhkhkhkhkhkdhkhkhkhkhkdrrkhkhkrhkkhkkkkkk



HEATING LOAD CALCULATION OUTPUT
BUROLAR (ZEMN SOYUNMA -2)

JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkkkhkhkkhkhkhkhkhkrbhkrkrbrbhkhkdhkhkhbkhkrddhrrhkhkddhkhkdhkhkdkhkhkhkdkhkhkdrkdhdhkhkdkrtdhkhhkkdkx

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 0

ROOF TRANSMISSION 0

GLASS TRANSMISSION 0
TRANSMISSION LOSS TO UNCOND. SPACES 464
INFILTRATION LOSS 0

SLAB FLOOR -0
HEATING SAFETY Watt 186
SUB-TOTAL 650

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 650

WATER FLOW REQ'D 0.02 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C

Fhkkkhkkhkhhkkkhkhkdhhkhkhkhkhkhhhkhkhkhkhhhhkhhhhhkhhhhkhhkdhdhhkdkdkkkhkkkhkhkkdhdk



HEATING LOAD CALCULATION OUTPUT
BUROLAR (ZEMN SOYUNMA -1)

JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkkhkhkdkhkhkdhkkhkhkdkhkhhkhkrdhkbhhdkdkddkdrhkhkhddrhkhrhbrrdhkrbhkhkhkrdbkhkrhkhkdkkhkdkkhhkkhkikkx

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 0

ROOF TRANSMISSION 0

GLASS TRANSMISSION 0
TRANSMISSION LOSS TO UNCOND. SPACES 736
INFILTRATION LOSS 0

SLAB FLOOR -0
HEATING SAFETY Watt 294
SUB-TOTAL 1,030

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 1,030

WATER FLOW REQ’D 0.02 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C

Pk dkkkkdhkkhkdhkhkdhhkhdbhkhkhkdhkddkhhkhkhkrdkhkrdrbhkrdhkhkhkhkhkrrkhdrrbhkrdrhhkhkddrx



SINGLE HOUR LOAD CALCULATION OUTPUT
Apr 600h : BUROLAR (ZEMN SOYUNMA -1)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-199%6
SITE NAME: ISTANBUL, Turkey 60501852.1

OUTDOOR DB/WB: 18.8/ 18.3 C INDOOR DB: 26.0 C RH: 50 %
*

khkkkhkhkkhkkkhkrhkhkhkhdhkrhkhkkhkhkhkdhkrkhbdrdrdkhkhkhkrkrdhkrkrdkrhkrhkhrkhkhdhkhdkkhikhikx

Coil Selection Parameters pPg 2

COIL, ENTERING AIR TEMP. (DB/WB) = 26.1/ 22.3 deg C
COIL LEAVING AIR TEMP. (DB/WB) 18.0/ 17.5 deg C

COIL SENSIBLE LOAD = 1,348 Watt
COIL TOTAL LOAD = 2,596 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1l/s (actual) = 139 1/s
TOTAL COOLING 1/s (std. air) = 138 1/s
COOLING 1/s/sq m = 16.80 1/s/sgq m
RESULTING ROOM REL. HUMIDITY = 72 %

COIL BYPASS FACTOR = 0.150
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SINGLE HOUR LOAD CALCULATION OUTPUT

Apr 600h : BUROLAR (ZEMN SOYUNMA
DATE PREPARED:

JOB NAME: EFES PILSEN
SITE NAME: ISTANBUL,Turkey

OUTDOOR DB/WB: 18.8/ 18.3 C INDOOR DB:

[ R AR EEREEEE R E RS SR E LR R LRSS EEEEEEEEEEEEEEEEEEEEERESEEEESEEE

LOAD COMPONENT

'
| Zone Loads & System Information Summary
|
{

SOLAR GAIN

GLASS TRANSMISSION

WALL TRANSMISSION

ROOF TRANSMISSION

TRANS. LOSS TO UNCOND. SPACE

LIGHTING ( 248 W TOTAL)
OTHER ELEC. ( 0 W TOTAL)
PEOPLE ( 4 PEOPLE TOTAL)
MISCELLANEOUS LOADS

COOLING INFILTRATION

COOLING SAFETY LOAD

!SUB-TOTALS

NET VENTILATION LOAD ( 0 1/s)
SUPPLY FAN LOAD (kW = 0.0)

ROOF LOAD TO PLENUM
LIGHTING LOAD TO PLENUM

TOTAL COOLING LOADS

TOTAL COOLING LOAD =
or 2.60 kW or
ZONE TOTAL FLOOR AREA =
ZONE OVERALL U-FACTOR =

SENSIBLE (Watt

26

)

-1)

08-07-199¢

60501852.1

.0 C RH: 50

LATENT (Watt
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sq m/ kW
sg m
Watt/sqm/K

Transmission and Solar Gain by Exposure

LOAD COMPONENT AREA
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GLASS LOADS: NE

WALL LOADS: NE
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SINGLE HOUR LOAD CALCULATION OUTPUT

Apr 600h : BUROLAR (ZEMIN ANTRENR SOYUNMA)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1

OUTDOOR DB/WB: 18.8/ 18.3 C INDOOR DB: 26.0 C RH: 50 %
*

dkhkhkxhkhkhkhkhkhkhhkhhkhkhkdbhkhkrkhkhkdkhkrdhkhkdkrhkhkkdkhrhkdrhkrhkrhkhkrkhdrhbrhkhhhkhddhkdkkik

Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 0 0
GLASS TRANSMISSION 0 0
WALL TRANSMISSION 0 0
ROOF TRANSMISSION 0 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 217 W TOTAL) 217 0
OTHER ELEC. { 0 W TOTAL) 0 0
PEOPLE ( 1 PEOPLE' TOTAL) 154 271
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 0 0]
COOLING SAFETY LOAD 56 41
SUB-TOTALS 426 312
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 5 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 431 312
TOTAL COOLING LOAD = 743 Watt
or 0.74 kW or 9.7 sq m/ kW
ZONE TOTAL FLOOR AREA = 7.22 sg m
ZONE OVERALL U-FACTOR = 0.000 Watt/sgm/K

Ihkkdkhkdkhkhkhkhkkdkdkhkhkdhhkdkdhkhhkrhrdkhkrdhkrhhkddhrkhkdhkrkrhbrkhdhkrdhkrdkhrhkrhkdhhkhdxk

Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
{sg m) (Watt ) (Watt )

GLASS LOADS: NE

I OO0 OO0 OOO0O

WALL LOADS: NE
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SINGLE HOUR LOAD CALCULATION OUTPUT

Apr 600h : BUROLAR (ZEMIN ANTRENR SOYUNMA)

JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 18.8/ 18.3 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 21.8 deg C
18.0/ 17.4 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

1]

I

COIL SENSIBLE LOAD = 431 Watt
COIL TOTAL LOAD = 743 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 44 1/s
TOTAL COOLING 1/s (std. air) = 44 1/s
COOLING 1/s/sq m = 6.14 1/s/sgq m
RESULTING ROOM REL. HUMIDITY = 69 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (ZEMIN ANTRENR SOYUNMA)

JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkkhkhkkkkhkdkhkhkhkhkhkhrdbhkrkrhkhkhkrhkdkhkhkhkhkhrdhkhkrhkhkhkdhkrdhkrkhrdrrkhkdhhrkhrdhrdhkhkkdk

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 0

ROOF TRANSMISSION 0

GLASS TRANSMISSION 0
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 0

SLAB FLOOR -0
HEATING SAFETY Watt 0
SUB-TOTAL 0

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 0

WATER FLOW REQ’D 0.00 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jul 1800h : BUROLAR (ZEMIN SOYUNMA-3)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1

OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*

kkkhkhkhkhkhkhkhkhhkdkddhdhkhkhkhbrhhhkddrhhhkdhkrdhhrbdhkrtdrddrhrdrdrhbrdrddrkddrhhrrddk

Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 156 0
GLASS TRANSMISSION 82 0
WALL TRANSMISSION 134 0
ROOF TRANSMISSION 0 0
TRANS. LOSS TO UNCOND. SPACE 331 0
LIGHTING ( 786 W TOTAL) 786 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 8 PEOPLE TOTAL) 1,229 2,165
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 0 0
COOLING SAFETY LOAD 408 325
SUB-TOTALS 3,125 2,490
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 39 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 3,164 2,490
TOTAL COOLING LOAD = 5,653 Watt
or 5.66 kW or 4.6 sq m/ kW
ZONE TOTAL FLOOR AREA = 26.20 sgq m
ZONE OVERALL U-FACTOR = 1.431 Watt/sqm/K
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Transmission and Solar Gain by Exposure

LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sg m) (Watt ) (Watt )

GLASS LOADS: NE 0 0 0
E 0 0 0

SE 0 0 0

S 0 0 0

SW 0 0 0

W 0 0 0

NW 0 0 0

N 4 82 156

H 0 0 0

WALL LOADS: NE 0 0 -
E 0 0 -

SE 0 0 -

S 0 0 -

SwW 0 0 -

w 0 0 -

NW 0 0 -

N 23 134 -
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jul 1800h : BUROLAR (ZEMIN SOYUNMA-3)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1

OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
Khkkhkkkhkkhdkdkhhhhkhhhkhhhhhhkhhhhhhhhohhhkhhhkhkhkhkkhkk*khk*

Coil Selection Parameters pg 2

COIL ENTERING AIR TEMP. (DB/WB) 26.1/ 22.0 deg C
COIL LEAVING AIR TEMP. (DB/WB) 18.0/ 17.5 deg C
COIL SENSIBLE LOAD = 3,164 Watt

COIL TOTAL LOAD = 5,653 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 325 1/s
TOTAL COOLING 1/s (std. air) = 324 1/s
COOLING 1l/s/sq m = 12.41 1/s/sg m
RESULTING ROOM REL. HUMIDITY = 70 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (ZEMIN SOYUNMA-3)

JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

*kkhkkFdhkhkhkhkdkhdkhrhkhkhhdhdhrhkrdhrrhhhrbrrrdhkdbrdrkrkdkrdhkkdrdhdrrrhkdhkhkxk

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 546

ROOF TRANSMISSION 0

GLASS TRANSMISSION 345
TRANSMISSION LOSS TO UNCOND. SPACES 828
INFILTRATION LOSS 0

SLAB FLOOR -1
HEATING SAFETY Watt 687
SUBR-TOTAL 2,405

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 2,405

WATER FLOW REQ’D 0.06 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2.KAT YNETC ODAST)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary B Pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 370 0
GLASS TRANSMISSION 155 0
WALL TRANSMISSION 52 0
ROOF TRANSMISSION 206 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 525 W TOTAL) 525 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 4 PEOPLE TOTAL) 287 241
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 76 171
COOLING SAFETY LOAD 251 62
SUB-TOTALS 1,922 473
NET VENTILATION LOAD ( 0 1/s) ' 0 0
SUPPLY FAN LOAD (kW = 0.0) 24 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,946 473
TOTAL COOLING LOAD = 2,418 Watt
or 2.42 kKW or 7.2 sq m/ kW
ZONE TOTAL FLOOR AREA = 17.50 s m
ZONE OVERALL U-FACTOR = 1.504 Watt/sgm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE
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WALL LOADS: NE
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jun 1800h : BUROLAR (2.KAT YNETC ODAST)
JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1

OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.5 deg C
18.0/ 17.2 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

COIL SENSIBLE LOAD = 1,946 Watt
COIL TOTAL LOAD = 2,418 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1l/s (actual) = 200 1/s
TOTAL COOLING 1l/s (std. air) = 199 1/s
COOLING 1/s/sq m = 11.43 1/s/sqg m
RESULTING ROOM REL. HUMIDITY = 60 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (2.KAT YNETC ODASTI)

JOB NAME: EFES PILSEN DATE PREPARED: 08-07-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkkhkhkkhkhkhkdhkhhkdhkhkhkdrhhhhhkrhkhkrkhkhkdrdrhkdhkdhkhhkdrdkhbdrdrrhbdkdrrkrdrdkdtrhkhx

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 235

ROOF TRANSMISSION 266

GLASS TRANSMISSION 728
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 737

SLAB FLOOR 0
HEATING SAFETY Watt 786
SUB-TOTAL 2,750

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 2,750

WATER FLOW REQ’'D 0.07 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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PEAK OF SUM OF ZONE TOTAL LOADS

RUN FOR ZONES
SPOR SALONU, BUROLAR, BUROLAR

Maximum Load : 210.71 kW @ Jul, 1700 hours



SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1600h : SPOR SALONU (SPOR SALONU)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 32.4/ 24.0 C INDOOR DB: 26.0 C RH: 50 %
*

dhkhkkkhkkhkdhkkhkhkkkhhkhkhhkhhkhhkhhkhkhkhkdrhkhhkdhkhdhhhhhhdkhkhkhrkkhkhkrhkhhddktk

Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 8,215 0
GLASS TRANSMISSION 1,687 0
WALL TRANSMISSION 5,291 0
ROOF TRANSMISSION 10,851 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 18,000 W TOTAL) 17,995 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 50 PEOPLE TOTAL) 6,798 14,357
MISCELLANEOUS LOADS 0
COOLING INFILTRATION 0 0
COOLING SAFETY LOAD 12,709 3,589
SUB-TOTALS 63,546 17,946
NET VENTILATION LOAD ( 2349 1/s) 18,183 23,692
SUPPLY FAN LOAD (kW = 8.0) 8,001 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 89,730 41,638
TOTAL COOLING LOAD = 131,369 Watt
or 131.41 kW or 6.8 sg m/ kW
ZONE TOTAL FLOOR AREA = 900.00 sgq m
ZONE OVERALL U-FACTOR = 0.971 Watt/sqgm/K
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Transmission and Solar Gain by Exposure

LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE 0 0 0
E 66 1,687 8,215

SE 0 0 0

S 0 0 0

SW 0 0 0

W 0 0 0

NW 0 0 0

N 0 0 0

H 0 0 0

WALL LOADS: NE 0 0 ~
E 260 1,495 -

SE 0 0 -

S 239 2,723 -

SW 0 0 -

W 94 1,073 -

NW 0 0 -

N 0 0 -
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1600h : SPOR SALONU (SPOR SALONU)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 32.4/ 24.0 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

28.3/ 21.3 deg C

17.0/ 16.1 deg C
89,730 Watt
131,369 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

COIL TOTAL LOAD

COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1/s (actual) = 6,613 1/s
TOTAL COOLING 1/s (std. air) = 6,582 1/s
COOLING 1l/s/sq m = 7.35 1/s8/sg m
RESULTING ROOM REL. HUMIDITY = 56 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
SPOR SALONU (SPOR SALONU)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

Fhkdkhkdkhkhkhkhkhkhkhkdhkhdrkhrdhbkhkhkhkdhhkrdkrbrkhkhhkrrdrkrhkhkrdkrbrdkhkdhkrkhrrrdhkhkhkkkdhr

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 13,897

ROOF TRANSMISSION 14,900

GLASS TRANSMISSION 6,022
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 0

SLAB FLOOR -43
HEATING SAFETY Watt 13,911
SUB-TOTAL 48,687

NET VENTILATION LOSS 64,895

TOTAL HEATING LOAD 113,581
HEATING SUPPLY 1l/s {(actual) 4,053 1/s
HEATING SUPPLY 1/s (std. air) 4,034 1/s
HEATING SUPPLY AIR TEMPERATURE 30.0 deg C
HEATING VENTILATION AIR 1l/s 2,349 1/s
HEATING SEASON ROCM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jun 1800h : BUROLAR (2.KAT YONETICI, TOPLANTI)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pyg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 581 0
GLASS TRANSMISSION 206 0
WALL TRANSMISSION 112 0
ROOF TRANSMISSION 337 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 572 W TOTAL) 572 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 6 PEOPLE TOTAL) 431 361
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 124 279
COOLING SAFETY LOAD 355 96
SUB-TOTALS 2,718 736
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 34 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 2,752 736
TOTAL COOLING LOAD = 3,488 Watt
or 3.49 KW or 8.2 sg m/ kW
ZONE TOTAL FLOOR AREA = 28.60 sg m
ZONE OVERALL U-FACTOR = 1.384 Watt/sqm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jun 1800h : BUROLAR (2.KAT YONETICI, TOPLANTI)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.5 deg C
18.0/ 17.2 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD 2,752 Watt
COIL TOTAL LOAD 3,488 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C

TOTAL COOLING 1/s (actual) = 283 1/s
TOTAL COOLING 1/s (std. air) = 282 1/s
COOLING 1l/s/sq m = 9.89 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 60 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (2.KAT YONETICI, TOPLANTI)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-15996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkkhkhkkddrhkdkhkkdkdkdkhkdkhkdbhrdrbkbhbrrdbrbrdbhkrhkhkhkdkhkdhdkhkrdkhkddkhhbrkhrdhkhhkdhkrdx

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 432

ROOF TRANSMISSION 434

GLASS TRANSMISSION 970
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 1,204

SLAB FLOOR 0
HEATING SAFETY Watt 1,216
SUB-TOTAL 4,257

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 4,257

WATER FLOW REQ’'D 0.10 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2.KAT TEKNIK DIREKTOR)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
ODUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 329 0
GLASS TRANSMISSION 137 0
WALL TRANSMISSION 19 0
ROOF TRANSMISSION 179 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 304 W TOTAL) 304 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 1 PEOPLE TOTAL) 72 60
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 66 148
COOLING SAFETY LOAD 166 31
SUB-TOTALS 1,272 239
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 16 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,288 239
TOTAL COCLING LOAD = 1,527 Watt
or 1.53 kW or 10.0 sq m/ kW
ZONE TOTAL FLOOR AREA = 15.20 sg m
ZONE OVERALL U-FACTOR = 1.614 Watt/sgm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sg m) (Watt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2.KAT TEKNIK DIREKTOR)

OB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
ITE NAME: ISTANBUL, Turkey 60501852 .1
UTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.3 deg C
18.0/ 17.2 deg C
1,288 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

[ |

COIL TOTAL LOAD 1,527 Watt
COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1l/s (actual) = 132 1/s
TOTAL COOLING 1l/s (std. air) = 132 1/s

COOLING 1l/s/sgq m 8.71 1/s/sg m
RESULTING ROOM REL. HUMIDITY = 59 %
COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (2.KAT TEKNIK DIREKTOR)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852 .1
WINTER DESIGN DRY BULB: -3.0 C INDOCR DB: 20.0 C
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HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 84

ROOF TRANSMISSION 231

GLASS TRANSMISSION 647
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 640

SLAB FLOOR 0
HEATING SAFETY Watt 641
SUB-TOTAL 2,243

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 2,243

WATER FLOW REQ’D 0.05 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2. KAT ANTRENOR)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 337 0
GLASS TRANSMISSION 141 0
WALL, TRANSMISSION 19 0
ROOF TRANSMISSION 232 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 394 W TOTAL) 394 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 1 PEOPLE TOTAL) 72 60
MISCELLANEQUS LOADS 0 0
COOLING INFILTRATION 86 192
COOLING SAFETY LOAD 192 38
SUB-TOTALS 1,473 290
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 18 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,491 290
TOTAL COOLING LOAD = 1,781 Watt
or 1.78 kW or 11.1 sq m/ kW
ZONE TOTAL FLOOR AREA = 19.70 sq m
ZONE OVERALL U-FACTOR = 1.486 Watt/sqm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE
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WALL LOADS: NE
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2. KAT ANTRENOR)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.3 deg C

18.0/ 17.2 deg C
1,491 Watt
1,781 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

COIL TOTAL LOAD

wnonwonu

COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1/s (actual) = 153 1/s
TOTAL COOLING 1/s (std. air) = 153 1/s
COOLING 1l/s/sq m = 7.78 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 59 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (2. KAT ANTRENOR)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkhkhkhkkhhkhohkhohkdhkhkdhkrhkhkkkhkdhkrhkhkhkhhkhhkhhhkhkhhkkhkhrhkdkdhkkhhkkkhkkddkkhkdkkkx

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 87

ROOF TRANSMISSION 299

GLASS TRANSMISSION 663
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 829

SLAB FLOOR 0
HEATING SAFETY Watt 751
SUB-TOTAL 2,630

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 2,630

WATER FLOW REQ’D 0.06 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2.KAT KORIDOR)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*

khkkhkkkhkkhkkhkhkhkdkhkhkhkhkhkhbkhkhkkhkhkhkhkhkdhkhkhkkhkhkhkdbhkrhkhkhkhkdhbrrdhkrdhbhkrhkrbkhrdbrhhkxdhhkk

Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 92 0
GLASS TRANSMISSION 39 0
WALL TRANSMISSION 28 0
ROOF TRANSMISSION 362 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 154 W TOTAL) 153 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 1 PEOPLE TOTAL) 72 60
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 133 299
COOLING SAFETY LOAD 132 54
SUB-TOTALS 1,011 413
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 13 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,024 413
TOTAL COOLING LOAD = 1,437 Watt
or 1.44 kW or 21.4 sq m/ kW
ZONE TOTAL FLOOR AREA = 30.70 sq m
ZONE OVERALL U-FACTOR = 0.884 Watt/sqm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (2.KAT KORIDOR)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.9 deg C
18.0/ 17.3 deg C
1,024 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

L L VR | I TR ||

COIL TOTAL LOAD 1,437 Watt
COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1/s (actual) 105 1/s
TOTAL COOLING 1l/s (std. air) = 105 1/s
COOLING 1/s/sq m = 3.43 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 63 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (2.KAT KORIDOR)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C
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HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 126

ROOF TRANSMISSION 466

GLASS TRANSMISSION 182
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 1,293

SLABE FLOOR 0
HEATING SAFETY Watt 826
SUB-TOTAL 2,893

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 2,893

WATER FLOW REQ'D 0.07 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jun 1800h : BUROLAR (2. KAT DINLENME)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 1,036 0
GLASS TRANSMISSION 266 0
WALL TRANSMISSION 288 0
ROOF TRANSMISSION 519 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING { 880 W TOTAL) 880 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 10 PEOPLE TOTAL) 718 601
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 191 429
COCLING SAFETY LOAD 585 154
SUB-TOTALS 4,482 1,184
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.1) 56 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 4,538 1,184
TOTAL COOLING LOAD = 5,722 Watt
or 5.72 kW or 7.7 sq m/ kW
ZONE TOTAL FLOOR AREA = 44 .00 sq m
ZONE OVERALL U-FACTOR = 1.327 watt/sqm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT
Jun 1800h : BUROLAR (2. KAT DINLENME)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50

%
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Coil Selection Parameters pPg 2

26.1/ 20.5 deg C
18.0/ 17.2 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

LI | O

COIL SENSIBLE LOAD 4,538 Watt
COIL TOTAL LOAD 5,722 Watt
COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1/s (actual) = 466 1l/s
TOTAL COOLING 1/s (std. air) = 464 1/s
COOLING 1/s/sq m = 10.60 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 60 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
; BUROLAR (2. KAT DINLENME)

GOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

khkkhkhkhkhkkkdhkkdhkdhkdkdrhhkhkdkkrhhhkhkhdhhkdkhkhdkhkhhkhkhkhkdhkhkhkhhhdhrkhkdkkkkhkkrikdi

HEATING LOAD SUMMARY
. Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )

| WALL TRANSMISSION 518
ROOF TRANSMISSION 668
GLASS TRANSMISSION 1,252
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 1,853

' SLAB FLOOR 0
HEATING SAFETY Watt 1,716
SUB-TOTAL 6,006
NET VENTILATION LOSS 0
TOTAL HEATING LOAD 6,006
WATER FLOW REQ‘D 0.14 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULRB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (1.KAT BILARDO-M.TENIST)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
35ITE NAME: ISTANBUL, Turkey 60501852.1
JUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
JOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
350LAR GAIN 988 0
s;LASS TRANSMISSION 413 0
VALL TRANSMISSION 136 0
RO0OF TRANSMISSION 0 0
RANS. LOSS TO UNCOND. SPACE 0 0
SJIGHTING ( 1,176 W TOTAL) 1,176 0
JTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 8 PEOPLE TOTAL) 574 481
MISCELLANEOUS LOADS 0 0
ZOOLING INFILTRATION 256 573
ZOOLING SAFETY LOAD 531 158
SUB-TOTALS 4,074 1,212
NET VENTILATION LOAD { 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.1) 51 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 4,125 1,212
TOTAL COOLING LOAD = 5,337 Watt
or 5.34 kW or 11.0 sq m/ kW
ZONE TOTAL FLOOR AREA = 58.80 sgq m
ZONE OVERALL U-FACTOR = 2.413 Watt/sqgm/K
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Transmission and Solar Gain by Exposure

LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )

GLASS LOADS: NE 0 0 0
E 0 0 0

SE 0 0 0

S 0 0 0

SW 0 0 0

W 0 0 0

NW 0 0 0

N 21 413 988

H 0 0 0

WALL LOADS: NE 0 0 -
E 12 76 -

SE 0 0 -

S 0 0 -

SW 0 0 -

W 0 0 -

NW 0 0 -

N 12 60 -
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (1.KAT BILARDO-M.TENIST)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.6 deg C
18.0/ 17.2 deg C
4,125 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

LA A R |

COIL TOTAL LOAD 5,337 Watt
COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1l/s (actual) = 424 1/s

TOTAL COOLING 1l/s (std. air) = 422 1/s
COOLING 1/s/sg m 7.21 1/s/sq m
RESULTING ROOM REL. HUMIDITY 61 %

COIL BYPASS FACTOR 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (1.KAT BILARDO-M,TENIST)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852 .1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

kkkkhkhkkkhkhkhkkhkdhkkhkhkhkkhkXhkhkhkhkhdkhkhhkhkdkhkhkhkrhkdkhkhkkkhkhdrkhkhkhkhkhbkhkhkhkhkkkhkdkkix

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 554

ROOF TRANSMISSION 0

GLASS TRANSMISSION 1,944
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 2,476

SLAB FLOOR 0
HEATING SAFETY Watt 1,989
SUB-TOTAL 6,962

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 6,962

WATER FLOW REQ’D 0.17 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (1. KAT MASOR ODASTI)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 199 0
GLASS TRANSMISSION 83 0
WALL TRANSMISSION 12 0
ROOF TRANSMISSION 0 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 172 W TOTAL) 172 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 2 PEOPLE TOTAL) 144 120
MISCELLANEOUS LOADS 0 0]
COOLING INFILTRATION 37 84
COOLING SAFETY LOAD 97 31
SUB-TOTALS 744 235
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 9 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 753 235
TOTAL COOLING LOAD = 988 Watt

or 0.99 kW or 8.7 sq m/ kW

ZONE TOTAL FLOOR AREA = 8.61 sgqm
ZONE OVERALL U-FACTOR = 2.929 watt/sgm/K

khkhkhkhkhkhkhkhkhkkhkdkrhhkrkhkrkhkhkhkkhkrdkhkhkhkrkhkrdkhbhbkhkhkdhhkhkrkhkrhbhdkrhhkhkrdhrkrhkkhkhhkkdx

Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Wwatt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (1. KAT MASOR ODASI)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOCR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*

*khkkhkkhkkkhkhkhkhhkhkhkkhkhkhkhkhkhhkkhkhkhhkhkhhkhkkhkhkhkhkdkdhhhhkhkhkhkhkhrkdkhohrkdhkhkhkhkrhkhkhkrhrhkx

Coil Selection Parameters pg 2

26.1/ 20.6 deg C
18.0/ 17.2 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

COIL SENSIBLE LOAD = 753 Watt
COIL TOTAL LOAD = 988 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 77 1/s
TOTAL COOLING 1/s (std. air) = 77 1/s
COOLING 1/s/sq m = 8.99 1/s/sgq m
RESULTING ROOM REL. HUMIDITY = 61 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (1. KAT MASOR ODASI)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C
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HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 54

ROOF TRANSMISSION 0

GLASS TRANSMISSION 391
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 363

SLAB FLOOR 0
HEATING SAFETY Watt 323
SUB-TOTAL 1,130

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 1,130

WATER FLOW REQ’'D 0.03 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (1. KAT BUFE)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOCOR DB: 26.0 C RH: 50 %
*

kkkkhkkhkxhkhkhkddhkhkhkhhkhkdhkhkdkhkhkdbhkdhkhkhkhkhkhdhhkhkhkhkrhhkhkrkhkkhkkhkhkdhkrkhkdhkdkx

Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 402 0
GLASS TRANSMISSION 168 0
WALL TRANSMISSION 26 0
ROOF TRANSMISSION 0 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 510 W TOTAL) 510 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ( 5 PEOPLE TOTAL) 359 300
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 111 249
COOLING SAFETY LOAD 236 82
SUB-TOTALS 1,811 631
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 23 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,834 631
TOTAL COOLING LOAD = 2,465 Watt

or 2.47 kW or 10.3 sq m/ kW

ZONE TOTAL FLOOR AREA = 25.50 sg m
ZONE OVERALL U-FACTOR = 2.881 Watt/sqm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jun 1800h : BUROLAR (1. KAT BUFE)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.7 deg C
18.0/ 17.3 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

COIL SENSIBLE LOAD 1,834 Watt
COIL TOTAL LOAD _ = 2,465 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 189 1/s
TOTAL COOLING 1/s (std. air) = 188 1/s
COOLING 1l/s/sq m = 7.39 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 62 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (1. KAT BUFE)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C
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HEATING LOAD SUMMARY
Note: Heating lcocad is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 117

ROOF TRANSMISSION 0

GLASS TRANSMISSION 790
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 1,074

SLAB FLOOR 0
HEATING SAFETY Watt 792
SUB-TOTAL 2,774

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 2,774

WATER FLOW REQ'’D 0.07 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1800h : BUROLAR (1.KAT DINLENME OD. 1)

OB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
S$ITE NAME: ISTANBUL, Turkey 60501852.1
UTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
OAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
OLAR GAIN 967 0
LASS TRANSMISSION 76 0
ALL TRANSMISSION 164 0
OOF TRANSMISSION 180 0
RANS. LOSS TO UNCOND. SPACE 0 0
IGHTING { 306 W TOTAL) 306 0
THER ELEC. { 0 W TOTAL) 0 0
EOPLE | 1 PEOPLE TOTAL) 72 60
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 74 141
COOLING SAFETY LOAD 276 30
SUB-TOTALS 2,115 232
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 27 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
fTOTAL COOLING LOADS 2,141 232
"TOTAL COOLING LOAD = 2,373 Watt
g or 2.37 kW or 6.4 sq m/ kW
ZONE TOTAL FLOOR AREA = 15.30 sq m
ZONE OVERALL U-FACTOR = 1.193 watt/sqm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1800h : BUROLAR (1.KAT DINLENME OD. 1)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

26.1/ 20.1 deg C
18.0/ 17.1 deg C
2,141 Watt

COIL TOTAL LOAD = 2,373 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 220 1/s
TOTAL COOLING 1l/s (std. air) = 219 1/s
COOLING 1/s/sqg m = 14.38 1/s/sg m
RESULTING ROOM REL. HUMIDITY = 57 %

COIL BYPASS FACTOR = 0.150

khkkkhkhkkkhkhhkhkrhhkhkhkhhhkhhhkhdhkhhhkhhdkhkhhkhkhkhkhkhkrhhkhhkhkrhkhkkhkhkkrhkhkhkhk



HEATING LOAD CALCULATION OUTPUT
BUROLAR (1.KAT DINLENME OD. 1)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C
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HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT % LOAD (Watt )
WALL TRANSMISSION 211

ROOF TRANSMISSION 232

GLASS TRANSMISSION 320
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 644

SLAE FLOOR 0
HEATING SAFETY Watt 563

SUE - TOTAL 1,970

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 1,970

WATER FLOW REQ’'D 0.05 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1800h : BUROLAR (1.KAT DINLENME OD. 2/8)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 879 0
GLASS TRANSMISSION 69 0
WALL TRANSMISSION 133 0
ROOF TRANSMISSION 150 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 254 W TOTAL) 254 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ({ 1 PEOPLE TOTAL) 72 60
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 61 117
COOLING SAFETY LOAD 243 27
SUB-TOTALS 1,861 204
NET VENTILATION LOAD { 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 23 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,884 204
TOTAL COOLING LOAD = 2,088 Watt
or 2.09 kW or 6.1 sq m/ kW
ZONE TOTAL FLOOR AREA = 12.70 sg m
ZONE OVERALL U-FACTOR = 1.227 Watt/sgm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1800h : BUROLAR (1.KAT DINLENME OD. 2/8)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters prg 2

26.1/ 20.1 deg C
18.0/ 17.1 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

1

COIL SENSIBLE LOAD = 1,884 Watt
COIL TOTAL LOAD = 2,088 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 194 1/s
TOTAL COOLING 1/s (std. air) = 193 1/s
COOLING 1l/s/sq m = 15.25 1/s/sgq m
RESULTING ROOM REL. HUMIDITY = 57 %

COIL BYPASS FACTOR = 0.150
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1800h : BUROLAR (1.KAT DINLENME ODASI 9)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zzone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 879 0
GLASS TRANSMISSION 69 0
WALL TRANSMISSION 82 0
ROOF TRANSMISSION 111 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 188 W TOTAL) 188 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE { 1 PEOPLE TOTAL) 72 60
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 45 87
COOLING SAFETY LOAD 217 22
SUB-TOTALS 1,663 169
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 21 0
ROOF LOAD TO PLENUM 0 c
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,684 169
TOTAL COOLING LOAD = 1,853 Watt
or 1.85 kW or 5.1 sqg m/ kW
ZONE TOTAL FLOOR AREA = 9.40 sg m
ZONE OVERALL U-FACTOR = 1.370 Watt/sgm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Wattc (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1800h : BUROLAR (1.KAT DINLENME ODASI 9)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pPg 2

26.1/ 20.0 deg C
18.0/ 17.1 deg C

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)

COIL SENSIBLE LOAD = 1,684 Watt
COIL TOTAL LOAD = 1,853 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actualj = 173 1/s
TOTAL COOLING 1/s (std. air) = 172 1/s
COOLING l/s/sq m = 18.41 1/s/sgq m
RESULTING ROOM REL. HUMIDITY = 57 %

COIL BYPASS FACTOR = 0.150
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SINGLE HOUR LOAD CALCULATION OUTPUT
Oct 1400h : BUROLAR (1.KAT DINLENME ODASI 10)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 29.1/ 22.3 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 1,038 0
GLASS TRANSMISSION 39 0
WALL TRANSMISSION 96 0
ROOF TRANSMISSION 30 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING { 0 W TOTAL) 0 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ¢ 1 PEOPLE TOTAL) 72 60
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 25 70
COOLING SAFETY LOAD 195 19
SUB-TOTALS 1,495 149
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.0) 19 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 1,514 149
TOTAL COOLING LOAD = 1,663 Watt
or 1.66 kW or 5.4 sq m/ kW
ZONE TOTAL FLOOR AREA = 9.00 sg m
ZONE OVERALL U-FACTOR = 1.263 Watt/sqgm/K
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Transmission and Solar Gain by Exposure
LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sq m) (Watt ) (Watt )
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SINGLE HOUR LOAD CALCULATION OUTPUT
Oct 1400h : BUROLAR (1.KAT DINLENME ODASI 10)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
DUTDOOR DB/WB: 29.1/ 22.3 C INDOOR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters pg 2

26.1/ 20.0 deg C
18.0/ 17.1 deg C
1,514 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

o

COIL TOTAL LOAD = 1,663 Watt
COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s (actual) = 156 1/s
TOTAL COOLING 1/s (std. air) = 155 1/s
COOLING 1/s/sq m = 17.29 1/s/sqgq m
RESULTING ROOM REL. HUMIDITY = 57 %

COIL BYPASS FACTOR = 0.150
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HEATING LOAD CALCULATION OUTPUT
BUROLAR (1.KAT DINLENME ODASI 10)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C
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HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALIL, TRANSMISSION 307

ROOF TRANSMISSTION 137

GLASS TRANSMISSION 291
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 379

SLAE FLOOR 0
HEATING SAFETY Watt 445

SUB - TOTAL 1,559

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 1,559

WATER FLOW REQ’D 0.04 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT
Aug 1800h : BUROLAR (ZEMIN KONDISYON MERKEZI)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*
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Zone Loads & System Information Summary pg 1
LOAD C'OMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 2,262 0
GLASS TRANSMISSION 462 0
WALL TRANSMISSTON 1,446 0
ROOF TRANSMISSION 0 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING { 2,800 W TOTAL) 2,799 0
OTHER ELEC. ( 0 W TOTAL) 0 0
PEOPLE ¢ 15 PEOPLE TOTAL) 2,308 4,067
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 678 1,294
COOLING SAFETY LOAD 1,493 804
SUB-TOTALS 11,448 6,165
NET VENTILATION LOAD ( 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.1) 144 0
ROOF LOAD TCQ PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COOLING LOADS 11,592 6,165
TOTAL COOLING LOAD = 17,757 Watt
or 17.76 kW or 7.9 sq m/ kW
ZONE TOTAL FLOOR AREA = 140.00 sg m
ZONE OVERALL U-FACTOR = 1.593 Watt/Sqm/K
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Transmission and Solar Gain by Exposure

LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
(sg m) (Watt ) (Watt )

GLASS LOUADS: NE 0 0 0
E 14 307 1,370

SE 0 0 0

5 7 155 892

SW 0 0 0

W 0 0 0

NW 0 0 0

N 0 0 0

H 0 0 0

WALL LOADS: NE 0 0 -
E 9 59 -

SE 0 0 -

S 4 39 -

SW 0 0 -

W 76 1,348 -

NW 0 0 -

N 0 0 -
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SINGLE HOUR LOAD CALCULATION OUTPUT
Aug 1800h : BUROLAR (ZEMIN KONDISYON MERKEZI)

iOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996

ITE NAME: ISTANBUL, Turkey 60501852.1

UTDOOR DB/WB: 31.4/ 23.4 C INDOOR DB: 26.0 C RH: 50 %
*

?********************************************************* *
!

Coil Selection Parameters pg 2

26.1/ 21.3 deg C

18.0/ 17.3 deg C
11,592 Watt
17,757 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

COIL TOTAL LOAD

[

COOLING SUPPLY AIR TEMPERATURE = 18.0 deg C
TOTAL COOLING 1/s {(actual) = 1,191 1/s
TOTAL COOQLING 1l/s (std. air) = 1,186 1/s
COOLING 1l/s/sg m = 8.51 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 65 %

COIL BYPASS FACTOR = 0.150

************************************************************



HEATING LOAD CALCULATION OUTPUT
BUROLAR (ZEMIN KONDISYON MERKEZI)

JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
WINTER DESIGN DRY BULB: -3.0 C INDOOR DB: 20.0 C

*khkkhkdhkxhkdhkdrrrdkrkrhrdhkhrhkrkrkrkhdbhrkrdrrrrrkhkrdrrrhkdrddkdhkrdhkrdrhkkkdkhkddx

HEATING LOAD SUMMARY
Note: Heating load is computed at winter design condition.

LOAD COMPONENT LOAD (Watt )
WALL TRANSMISSION 2,076

ROOF TRANSMISSION 0

GLASS TRANSMISSION 1,953
TRANSMISSION LOSS TO UNCOND. SPACES 0
INFILTRATION LOSS 5,895

SLAE FLOOR -7
HEATING SAFETY Watt 3,967
SUB-TOTAL 13,883

NET VENTILATION LOSS 0

TOTAL HEATING LOAD 13,883

WATER FLOW REQ’D 0.33 1/s
HOT WATER TEMPERATURE DROP 10.0 deg K
WATER FLOW TO HEAT VENTILATION AIR 0.00 1/s
HEATING SEASON ROOM DRY BULB TEMP. 20.0 deg C
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SINGLE HOUR LOAD CALCULATION OUTPUT

Jul 1000h : BUROLAR (KAFETERYA)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 27.6/ 22.4 C INDOCR DB: 26.0 C RH: 50 %
*
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Coil Selection Parameters Pg 2

26.1/ 20.1 deg C

18.0/ 17.1 deg C
11,101 Watt
12,482 Watt

COIL ENTERING AIR TEMP. (DB/WB)
COIL LEAVING AIR TEMP. (DB/WB)
COIL SENSIBLE LOAD

COIL TOTAL LOAD

COOLING SUPPLY AIR TEMPERATURE 18.0 deg C
TOTAL COOLING 1/s (actual) 1,141 1/s
TOTAL COOLING 1/s (std. air) = 1,135 1/s
COOLING Ll/s sg m = 15.21 1/s/sq m
RESULTING ROOM REL. HUMIDITY = 58 %

COIL BYPASS FACTOR = 0.150

IS R A SRR SR R R AR RS SRS AR RS AERES SR SRR R R RS R R RS R RE S X EEEREEEER S



STINGI F HOUR LOAD CALCULATION OUTPUT
Jun 1800h @ GTIRTS HOLU (GIRIS HOLU)
(B NAME: FFES PILSEN DATE PREPARED: 10-18-1996
GITTF NAMFEF: JTSTANBUL , Turkey 60501852 .1
OUIDOOR DB/WB:  30.9/ 23.4 C INDOOR DB: 26.0 C RH: 50 %

-
—

~
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7one [ oads & System Information Summary pg 1
HIOAD COMPONENT SENSTBLE (Watt ) LLATENT (Wat t )
QOLAR GAIN 1.385 0
Gt ASS TRANSMISSTON h79 0
WALL TRANSMISSTOMN 218 0
FROOF TRANSMISSTON 364 0
NNRANS . 1 0OSS TO UNCOND. SPACF O 0
HHTGHTING { 800 W TOQTAL) 600 0
OTHFR FLFC . ( 0O W TOTAL) 0 §]
[HFOPILE ( 30 PFOPLE TOTAL) 2,154 1,802
M ISCFLEANEFOUS L OADS 0] 0
O ING INFILTRATION 0 0
(OOLTNG SAFETY LOAD 793 270
SUB-TAOTALS 6,082 2,072
MET VENTILATION LOAD ( 0 1/s) 0] 0]
SUPPLY FAN LOAD (kW = 0.1) 76 0
ROOF LOAD 10O PLENUM 0] 0
WIGHTING 1 OAD TO PLENUM 0 0
I SNEPIPUEURY HpU P SUO PP  —,  —— —OI, oy y E o o e  E o E  — — ———.
OTAE COOL TNG 1LOADS 6,159 2,072
OTAL COOL TNG LOAD = 8,231 wWatt
“lor 8.73 kW Qr 3.6 sq m/ kW
JUNF TOTAL FILOOR AREA = 30.00 sg m
FONE OVERALL U-FACTOR = 1.776 Watt/sgm/K

T***********************************************************

1

I'ransmission and Sotar Gain by Exposure

ﬂoAn COMPONENT AREA TRANSMISSION SOLAR GAIN
! (sq m) (Watt ) (watt )
S
GLASS 1 QADS: NF 0 0 0
} F ¢ 0 0
! SF 0 0 0
f S 0 0 0
) SW 0 0 0
( W 0 0 0
f NW 0 0 0
; M 30 579 1,385
i H 0 0 0
WALL LOADS: NF 0 0 -
! F 0 0 -

SF 0 0 -

S 0 0 -

SW 0 0 -

W 0 0 -

NW 0 0 -

N 42 218 -

REEFESEETERTEEEEEEEEEEEIEEEERSEITIESZTEEIEE LSS SRS S SRS S



SINGLE HOUR LOAD CALCULATION OUTPUT
Jul 1000h : BUROLAR (KAFETERYA)
JOB NAME: EFES PILSEN DATE PREPARED: 08-05-1996
SITE NAME: ISTANBUL, Turkey 60501852.1
OUTDOOR DB/WB: 27.6/ 22.4 C INDOOR DB: 26.0 C RH: 50

2.
(4]
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Zone Loads & System Information Summary pg 1
LOAD COMPONENT SENSIBLE (Watt ) LATENT (Watt )
SOLAR GAIN 6,271 0
GLASS TRANSMISSION 221 0
WALL TRANSMISSION 477 0
ROOF TRANSMISSION 59 0
TRANS. LOSS TO UNCOND. SPACE 0 0
LIGHTING ( 1,500 W TOTAL) 1,500 0
OTHER ELEC. { 0 W TOTAL) 0 0
PEOPLE ( 20 PEOPLE TOTAL) 1,436 1,201
MISCELLANEOUS LOADS 0 0
COOLING INFILTRATION 0 0
COOLING SAFETY LOAD 1,430 180
SUB-TOTALS 10,963 1,381
NET VENTILATION LOAD ({ 0 1/s) 0 0
SUPPLY FAN LOAD (kW = 0.1) 137 0
ROOF LOAD TO PLENUM 0 0
LIGHTING LOAD TO PLENUM 0 0
TOTAL COCLING LOADS 11,101 1,381
TOTAL COOLING LOAD = 12,482 Watt
or 12.49 kW or 6.0 sq m/ kW
ZONE TOTAL FLOOR AREA = 75.00 sg m
ZONE OVERALL U-FACTOR = 1.507 Watt/sgm/K
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Transmission and Solar Gain by Exposure

LOAD COMPONENT AREA TRANSMISSION SOLAR GAIN
| (sgq m) (Watt ) (Watt )
GLASS LOADS: NE 0 0 0
E 19 115 5,267
SE 0 0 0
S 3 16 254
SW 0 0 0
W 3 16 331
NW 0 0 0
N 12 72 420
H 0 0 0
WALL LOADS: NE 0 0 -
E 8 99 -
SE 0] 0 -
S 1 -3 -
SW 0 0 -
W 34 -35 -
NW 0 0 -
N 7 -14 -

R R N S N I Y EE R SR R AR SR S S AR R R R R SRR RS SRS SRS E RS EEESEESEESESS



PEAK OF SUM OF ZONE TOTAL LOADS

RUN FOR ZONES
SPOR SALONU, BUROLAR

Maxinum Load : 197.12 kW @ Jul, 1700 hours
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b. ORNEX MAHAL:

Harici Yukler:

- Gatidan gelen giines radyasyonu ve konveksiyonu ile 1s1 kazanci,

- Dig duvarlardan glines radyasyonu ve konveksiyonla 1s1 kazanci,

- Klima yapilmayan komsu mahallerden konveksiyonla 1s1 kazanci vardir.
- Pencere olmadigindan gineg radyasyonu ile 1s1 kazanci yoktur.

Dahili Yikler:

- insanlardan gelen 1s1 kazanci

- Aydinlatmadan gelen 1s1 kazancl

- Gizli 1silar (insanlar, dis hava vs.)
- Cihazlardan gelen 1s1 kazanci yok.

Klima edilmeyen i¢ hacimlarin sicakliklarl yaz icin dig dizayn
si1cakligindan 30 C disik alinmistir (kabul). Kis icin 120 C disik

alinmstir,

Havalandirma kanallari 'Hizin Azalmasi Metoduna' gbre hesaplan-
mistir,

Havalandirma tesisatinda asagida belirtilen hizlar segilebilir.

Ana Kanallar (verici):............. 6,5 m/s

Ana Kanallar (Doniis):.............. 5,5 m/s

Bransmanlar (verici):............... 5,0 m/s

Bransmanlar (donig):.....ccooun.n.. 4,0 m/s

Menfezler (verici):................. 3,5 m/s

Menfezler (donis) :....cvvveen..... 2,5 m/S

Taze hava menfezi..........c....... 5.0m /s

Filtre i, 1,5 m/s (Imalat¢i tavsiyesine gore)
Isitici1-Sodutucu  ......ol.i..., 3,0 m/s

Vantilator ¢ikist ..., 5-7 m/s

Kanallar Galvamizli Sactan, menfez ve damperler DKP sactan imal
edilecektir.
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Menfezler damperli olarak i1malat¢i katalogundan secilmistir.
Verici ve emici . kanallar 2,5 cm kalinlikta Tip 42' lik cam yini
ile tecrit edilecektir. imalat¢y cihaz tip ve 0zelliklerine gore

gerekli hallerde susturucu kullanilacak veya sestecridi yapilacaktir.

GUNES RADYASYONU ILE 1SI KAZANCI:

"

Yapinin klima edilen mahalli olan konferans salonu i¢ duvarlardan
olugmaktadir.; penceresi ve di§ duvari yoktur. Sadece ¢atidan ve sahne
dis duvarlarindan gelen giines radyasyonu vardir.

Gatidan Gelen Toplam ls1 Kazanci:

Gat:y malzemesi olarak agik yesil renkll ¢ati saci kullanilmigtir. Bu
durumda catl orta renk olarak tamimlamir. Gati sacimin alt kisminda
celik konstriuksiyonun tzerinde olmak dzere sirasiyla tahta (lata),
hava boslugu ve ytong bloklar dbosenmistir. Gati alt1 dosemesi veya
mahallin tavan1 yoktur. Gati ahsap asma tavan ile kamufle edilmigtir.
Mevcut tablolarda olmayan bu tanmimla ¢at: konstriksiyonu olarak orta
konstriksiyonlu giinese maruz ¢at: tanimi kabul edilmistir.

400 Kuzey enlemindeki gatidan gegen toplam giines radyasyonu:

Saat: 16.00 itibari ile ... Ategy = 27,8 0 C
Seat;09.00 itibari ile ... Ategy = 11,10 C

gunlik sicaklik fark) (glndiz-gece):
Atgg = 10,80 C
- i¢ - dis sicaklik farka:
Aty = 36 - 26 = 100 C

Oteg = Atest + At - 0,5 p2 (Genel formil)

A = Dty - 8:20¢C

"

i

N? Atgg -1l =-0,2
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27,8+ 2 - 0,5 (-2)

n

Dteg = 29,90 C

Klimatize edilen mahaller ile edilmeyen mahaller arasinaaki sicaklik
farklary tablo: 3 de gdsterildigi iizere "Ustiinde klimatize edilmeyen
mahal bulunan tavan arasi sicakligi; dig sicakliktan 5,5 - 70 C disik
alinir" deniliyor. Bizim c¢ati arasi sicakligi hesabinda kullandigimiz
Ateg sicakliklar: tablo: 4 de orta konstriksiyon olarak kabul ettigi-
miz ¢ati i¢in, bu g¢at:1 arasi sicakligr 29,90 C hesaplandi. Dis sicak-
I1k olan 360 C den bu sicaklig: c¢ikarirsak; 6,10 C buluruz. Bu sicak-
lik farky 55 - 7 arasinda olup; ¢at1 arasi sicakligi igin uygundur.

Gatidan gelen guneg radyasyonu hesabinda; "Eger c¢ati meyilli ise ve
1s1 kazanci oncelikle glnes radyasyonundan geliyorsa, ¢atinin yatay
dizlem ilzerindeki izdusimi alinmak suretiyle bulunacak alan hesaba
esas alinmalidir" tanimindan yararlanildi.

CATIDAN IS] KAZANCI

GATI=TAVAN
Glineg radyasyonu ile 1s1 kazanci var.

QrR = k x AjzdxAtes (Genel Formiil)

k: 0,148
Aizd : 376 m2
Atesl 29,90 C

Q = 1666 Kcal/h

DIS DUVARLARDAN Giineg Radyasyonu ile Gelen Is1 Kazanci

Dig duvarlar acik yesil renkte olup, orta renk kabul edilerek tablo 5
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de verilen koyu-agik renk degerleri arasinda enterpolasyon yapilmis-
tir.

Di1s duvar: 20 cm Brut Beton

Tablo:5 'e Gbre Ategy Sicaklik Farklari:

YON SAAT: 9.00 SAAT: 16.00
Guney - dogu 2,75 8,35
Giney - Bati 1,65 10,55
Guney 0,85 7,8

Gece - Gundiz Gunlik Sicaklik Farki:
Atgg = 10,80 C(Tablo: 1)
Dis sicaklik - I¢ sicaklik Farkl
Byy =36 - 26 =100¢C

Ay = At1-8
Oty = 20 C

AZ = Atgg - 11 = -0,20 C
Ates = Ate$1 + A1 - 0,542 |

- Giney - Dogu Yonu igin Saat: 16.00
Ate$1 = 8,35
Ates = 8,354+ 2 - 0,5 (-2) = 10,450 C

- Giney - Bati YonU Igin Saat: 16.00
ALesI = 10,55

Dteg = 10,55 + 2 - 0,5 (-0,2) = 12,650 C

Giney Yonu ic¢in Saat: 16.00
Oegy = 7,8
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- 1¢ Duvar
T'—""*'T I {(m) 7\ (Kcal/mh O C)
—— 5 Briit Beton 0,20 1,75
/:15 s, 25
[ R

1/k =(1/5)4(0,20/1,75)+(1/5)
k = 1,54 kcal/mé h OC :

1¢ Duver

- 1ki tarafi sivali, bir tarefi ahsap lamdiri olan 14 cm delikl
tudla.

O " (cal/m b O

. a1 é————»Ahsap Lambiri 0,02 0,15

D : L4 J_Jl -

AT T e 1¢ Siva 0,02 0,75

0T 1=

‘] 5;9 E;? é;g_—- o, >Delikli Tujla 0,14 0,45

AL AT T A

L . ~—1-—— Dreva Siva 0,02 0,60
——

oy I N :/ﬂ

L = e e 2

i/k =(1/7)+ (0,02/0,15+ (0,02/0,75)+ (0, 14/0,85)+ (G,02/ 0,65+ (1/7)
Kk = 1,26 Kcal /nfh OC

- Dbseme (Salon)

| (I | I (m)  (Kcal/m h OC)
l |\\\—~*Ha11 0,02 0,07

[ —{——Briit Beton 0,20 1,75
- i

I x4 20



¢

17k =(1/5)+(0,02/0,07)+(0,20/1,75)+(1/20)
k = 1,54 Kcal/m2 h OC

X(Kcal/m h OC )

l"-‘ = 5
I (m)

N Rl
|
! T\\ﬁYerinde Dokme Mozaik 0,02
L %\“ﬁDOseme Betonu 0,14
1 1

OLA = 2 O

1/k =(1/20)+ (0,02/1,50)+ (0,14/1,75)+(1/5)

k = 2,91 Kcal/m2 h oC

- Tavan - Gati

1 (m)

1,50

1,75

A(Kcal/m h 0C)

0(&‘-‘-20

Gat1 Saca 0,08
L\\v/’“\x/’R\_/’\>$/”///ﬁ

| Aem=Te=Een T ——>Tahta (lata) 0,05
[ R g ~
I\\\\\» Hava Boslugu 0,05
/ \}\\\\\*ﬁYtong Blok 0,07
/]
= Ta T = o ——=d ———>Asma Tavan 0,04

Yoli=7

0,40
0,10

0,01

0,25

0,07

1/k =(1/20)+(0,08/0,40)+(0,05/0,10)*(0,05/0,01)+(0,07/0,25)+(0,04/-
/0,07)4(1/7)

k = 0,148 Kcal/mé h OC
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o =20
- |
! 4——— Doseme Betonu 0,14 1,75

T > Sva 0,02 0,75

Q;:S \\\\\\—a Kire¢ Badana 0,01 0,02

1 (m) > (Kcal/m h OC)

1/k =(1/20)+(0,14/1,75)4 (0,02/0,75)4+ (0,01/0,02)+ (1/7)
k = 1,25 Kcal/mé h oC

- Kapilar

Sadece Ahsap 1¢ Kapilar Var.

k = 2 Kcal/m2 hoc (3]

- Konferans Salonu Yap:1 Elemanlarimin (k) Is1 Gegirgenlik Katsayilar::

- Dig Duvarlar:

a: Dis hava ile temasly i¢ tarafi siva ve plastik boyal:r 25 cm brit
beton, k = 1,89 Kcal/mé h OC

- 1¢ Duvarlar:

a: Ciplak brit beton 20 cm, k = 1,94 Kcal/mé hOC

b: Di1g taraf1 dreva siva, i¢ tarafi i¢ siva ve ahsap lambiri kapli 14
cm delikli tugla, k = 1,26 Kcal/m2 h oC

- Dosemeler:

a: Uzeri hal1 kaply 0,20 cm brit beton, k = 1,54 Kcal/me h oC

b: Saha dosemesi: Yerinde dokme mozaik ve 14 cm betonarme, k
Kcal/m2 h oC
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: Tavan = Cati: k =0,148 Kcal/m2 h oC

(]

tavani; 14 cm betonarme, siva, kire¢ badana, k = 1,25 Kcal/m2hoC
- Kapilar:
a: Ahsap i¢ kapilar: k = 2 Kcal/m2 h OC

- Konferans Salonu Duvar, Tavan, Dogeme, Kapi, Alanlari:

- Guney - Bat1 yonindeki ic duvar, A = 153,5072 m2

- Kuzey -Bat1 yoniundeki ic duvar, A = 62,16 m;

Bu duvardaki taplam kap1 Aiani 24,45 m

- Kuzey yoniindeki 1¢ duvar, A = 78,09 m2

- Kuzey - Dogu yonindeki i¢ duvar: A = 153,5072 mé

- i¢ duvar: A = 116,725 m2
- Di1s duvar: A = 265,235 m2

- Dogeme:

- Salonun Dosemesi: A = 423,48995 m2

Saha Dosemesi: A = 167,83675 m<

-Tavan: (Catinin izdisim) alani: A=376,039 mZ
- Saha tavani: 153,8693 ml

- Gati1 alami: (Toplam) 1301 mé

KONVEKSIYON YOLU ILE 1SI KAZANCI
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Q=k.A.At (Genel Formiil)
Camlardan:

1s1 kazanci yok {(cam yok).
Duvarlardan:

Qduvar = 11079 Kcal/h

Dosemeden:
a- Salon:
k = 1,54 Kcal/mé h OC; A =423 m2; t =7 0C
Q = 4559 Kcal/h
b- Sahne:
k = 2,91 Kcal/m2 h OC; A = 167 m&; t = 70C;
Q = 3401 Kcal/h
Kapilardan:
k = 2 kcal/m@ hOC; A=19m2; t=170C
Q = 266 Kcal/h
Tavandan:
a- Salonun tavani g¢atidir,
b- Sahne:
k = 1,25 Kcal/m2 h OC; A =153 mé; t =4 0OC
Q = 765 Kcal/h

Toplam Konveksiyonla 1s1 Kazanci:
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Quop = Qduvar + Qtavan 4+ QDoseme + Qkapa
Qtop = 11079 + 765 4 7960 + 266
Qtop = 20070 Kcal/h
Mahallin Toplam Alani:
Acaion = 423 me

Asah = 167 me

Atoplam = 590 m2

Mahallin Yiksekligi:

8,85 m

n

hsalon

Il m

n

Rsahne

Mahallin Hacmi:

Vhj¢ = 5580 m3

Mahaldeki insan sayisi = 600 kigi ve kigi bagina gereken hava
miktar1 20 m3/h, salonda az sigara i¢ildigi kabul edilerek
dig hava miktari1 hesaplandl.
Vngg = 600 x 20 = 12000 m3/h

Vhd,§’> Vhic alinir.

Infiltrasyonla 151 kazanci yoktur.

1 1S1 KAZANGLARI

Insanlardan gelen 151 kazanglari:

2 OC j¢ sicaklik igin Tablo: 7 den
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Mahal Duyulur Is) Gizli Isa

Oturarak Istirahat 54 Kcal/h 36 Kcal/h

- Salon 600 kigilik olup, bir seyirci 1¢in duyulur 1si, mahal sicakli-
g1 olan 2. OC de 54 Kcal/h alindl.

54 x 600
32400 Kcal/h

Qduyulur

1

Qduyulur

Aydinlatmadan Gelen Is1 Kazanci

Mahalde 105 adet enkandesant lamba mevcuttur. A3jagidaki tabloya gore
bir enkandesant lamba igin 10 vatt/mé secildi.

Enkandesant Fluoresant
5 - 10 vatt/ml 2 - 4 vatt/m
15 - 30 vatt/mé 5 - 10 vatt/me
30 - 50 vatt/m? 10 - 17 vatt/m
10 - 20 vatt/m2 4 - 7 vatt/m2
20 - 40 vatt/m2 7 - 14 vatt/nl
Qaydinlatma = 105 x 10 x 0,860
QAydinlatma = 903 Kcal/h

Toplam Duvyulur Isi

D! = Qrady- + Qkonv.+ Qo1 (insan  Aydinlatma)
Dl = 8022 + 20070 + 33303
DI = 61395 Kcal/h

Duyulur 1s1 igin %5 emniyet faktoru kabul edersek; Buna gore:

b1 x 0,05 = 3070 Kcal/h
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Oda Duyulur 1s181;

0Dl = DI + D1 x 0,05 zam
0Dl = 64465 Kcal/h

Dig Havadan Gelen Duyulur Isi
(By - pass Havasimin Sebep Oldugu DI)

By - Pass Faktoru = BF = 0,15 (kabul)

Qdis = Vdis - Dt . BF . ¥ . c; (¥=1,22 kg/m3, c = 0,24 Keal/Kg°C)
Qdys = 12000 . (36 - 26) . 0,15 . 0,2928
Qdis = 5274 Kcal/h
Efektif Oda Duyulur Isisi:
EODI = ODI + 0DI x 0,05 zam le$
EODI = 64465 + 3223 + 5274
EODI = 72962 Kcal/h

Gizli Is1 Kazanglari

insanlardan:

Salonda 600 kisi oturuyor ve bir kigi ig¢in 26 OC de gizli 1s1 kazanci
36 Kcal/h dir (tablo: 7)

Gl = 600 x 36

Gl = 21600 Kcal/h

Cihazlardan:

Cihazlardan 151 kazanci yok.

Oda Gizli 15181
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0G) Gl + Gl x 0,05 zam

0Gl = 22680 Kcal/h

Di1g Havadan Gelen Gizli lsilar

xdrg = 15,49 g/kg Kuru Hava (Psikrometrik Diyagramdan

Xi¢ = 10,49 g/kg Kuru Hava (Psikromekrik Diyagram

le$ V(]ls . BF . Ya . o - (Xdls - qu) s j’a = 1,2kg KH/m3 KH".‘

ro = 0,597 Kcal/kg su
$a-To- 0,716kcal /m3

Qayg = 12000 . 0,15 . 0,716 . (15,49 - 10,49)

Qdys = 6444 Keal/b

Efektif Oda Gizli lsisi

EOGI = 0Gl + OGI x 0,05 zam + Qqg)s
EOG! = 22680 1134 6444

EOG! = 30258 Kcal/h

Efektif Oda Toplam 1s1s1

EOTI = EODI + EOGI
£OT1 = 72962 + 30258

EOTI = 103220 Kcal/h

Dis Hava Isisy (D1 Havadan Dolayr Cihaza Etki Eden 1s1)

"

Uduyulur = Vd . AL (1 - BF) . ¥ .c

Quuyujur = 12000 . 10 . (1 - 0,15) .0,2928

29865 Kcal/h

i

Qduyulur
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Vq = Efektif Oda Duyulur lIsisi
0,2928 . (1 - BF) . (KTg - CCN)

I

72962
0,2%28 . 0,85 . (26 - 11,2)

-
e}
n

Vg = 19808 m3/h

Menfez - Oda Havasi Sicaklik Farki
(Yaz Ufleme Sicakligrmin Tayini)

_ O0da Duyulur Isisi
0,2928 . Vp

64465
0,2928 . 19808

Atp

Aty = 11,11 ©C

1]

Atg = 9,25 OC secildi.

Mahallin Isi1 Kazancini Kargilayacak Toplam Hava Miktari

Oda Duyulur Isisi
0,2928 . Atp

o
t
1

64465
0,2928 . 9,25

<
t
1"

Vi = 28800 m3/h

Mahalden emilen havanin bir Kkismi 'Resirkiile = Return = Karisim'
havasi1 olarak kullanilmg, yeterli taze hava ilavesiyle toplam hava
miktar: saglanmstir.

Karisim Havasi Miktari

VK

n

Vt - Vddig
23800 - 12000

-
-~
n

n

VK = 11800 m3/h
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By - Pass Havasi Miktari

By - Pass; odanin disinda meydana gelen, fakat cihaza etki eden bir ek
yuktir.

Vb = V¢ - Vp
Vp = 23800 - 19808
Vp = 3992 m3 h

Yaz Proses Etiidi (Cihaza Girig - Gikig Sartlari)

Kari1sim Havasinin Cihaza Giris Sicakligi

Tk = —Ydis - tdis VK . tig

Vi

Ty = 12000 . 36 -11800 . 26

23800
Tk = 31,04 o
Veya:

V KT - KT
KTgiris - Ydis (KTdys o, KTo
Vi

KTgiris = 12000 (36 - 26) , 5

23800
KTgiris = 31,04 oC

Kari1gim Havasinin Cihazdan Gikis Sicakligl

n

KTCIK]$
KTgirig = 11,2 + 0,15 (31 - 11,2)

CCN + BF (KTgirjs - CGN)

14,2 OC

"

KTgirig

n

YTcikig = 13,2(Psikrometrik Diyagramdan)
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- Ki1g Klimas1 Isi Kaybi Hesaplari

Salonda Konveksiyonla Isi Kaybi

Qkony = 30653 Kcal/h olarak hesaplandi.

D1s Hava 1s1 Kaybi

Qdis = Vd - ¢ . (KTic - KTgyg) 5 (c =cp . ¥ = 0,31 Kcal/m3  ©OC)
Qdig = 12000 . 0,31 . 21
Qd;§ = 78120 Kcal/h
Toplam 1s1 Kaybi
Qtop = QKONV + Qdis
Qtop = 30653 + 78120
Qtop = 108773 Kcal/h

4.28.4-Toplam Hava Miktari

Yaz hava miktar: hesaplanir. Ki§ hava miktari1 da bu olmak zorundadir.

Secilen Menfez - 0da Sicaklik Farki

Qtop = ¢ - Vt . (tifleme - toda)
108773 = 0,31 . 23800 . (tif - 18)

tyf = 32,7 oC ; (not:tyf = 42 OC yi gegmemelidir.)
Oty = 14,7 OC (Kabul)

4.28.6- Kis Proses Etidi (Cihaza Girig Gikis Sartlari)

4.28.6.1- Karisim Havasinin Cihaza Girig Sicaklign
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Vdi= . tdis + VK . tic

KTgirig =
g Vi
KTaivic = 12000 . (-3) + 18309 . 18
giris =
23800
KTgirig = 12,33 OC

YTgiris = 8,7 OC ; (Psikrometrik Diyagramdan)

Karisim Havasinin Cihazdan Cikis Sicakligl

Qtop = Vt - 0,31 (KTcikis - KTic)

108773 = 23800 . 0,31 (KTcikyg - 18)
KTC1k1$ =32,7 oC

YTgikig = 17,7 OC (Psikrometrik Diyagramdan)

Isitma Serpantin Kapasitesi

QK = V¢ . ¢ .(KT¢ - KTg)
23800 . 0,31 . (32,7 - 12,33)

Q1K
150289 Kcal/h

Q1K
Emniyet icin %10 ilave edersek:
Qrk = 165318 = 165000 Kcal/h

- Is1ti1cy Karakteristigi

Isitic1 Kapasitesi : 165000 Kcal/h

Isiticy Akigkan : 90/70 OC sicak su

Hava Giris Sicakligr : 12,33 OC

Hava ¢1kig sicakligy : 32,7 OC

Yapisi : Bakir boru, Aliminyum kanat serpantinli.
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HAVA KANALLARI HESAPLAR]

Hava kanallari Hesabinda Kullanilan Metodlar

Hizin Azalmasi

Sabit Basing¢ Dusgilisu

Statik Basing Kazanilmasi

Yuksek Hizly Kanallarin Hesaplama Metodu

Hizin Azalmas: Metodu

Bu projede 'Hizin Azalmas: Metodu' kullanilmstir. Bu Metod, ekseriya
tzel direnglerin tesirinin genel olarak etkil: oldugu algak basingii
sistemlerde kullanilir.

islem sirasiyla bu metod hakkinda genel bilgi verirsek:

- Kritik Devre Denilen - genellikle en uzak kanal - dan hesaba basgla-
nir.
- Kolon semasi yapilir.(Kanallar yatayla 300, 450, 600 a1 yapacak
sek1lde gosterilir). Kritik Devre sema Uzerinde numaralandirilir. Bu
numaralandirmaya gore; uzunluk, hiz, debi, kesit ve direngleri gbste-
ren ayrica bir ¢izelge yapilar
gorildugl gibi...).
- Yol boyunca hava miktarlar1 numaralarin altina yazilir.
- HIZLAR, tecribelerden elde edilen degerlere gbre segilir.
- Hiz, vantilatorin girisinde veya c¢ikisinda en blylk dederdedir ve
vantilatdrden uzaklastik¢r dizgin bir sekilde azalir.
- Secilen hiz ve bilinen hava debisi vasitasiyla,

¢ap basing
dugisu bulunur.
~ Diz kisimlarin siirtinme direngleri ile dirsek gegi§ par¢asi vb. Ozel
diren¢ler toplanarak, en yiiksek dirence sahip kanal devresinin basing
kaybi hesaplanir.
- Kanal devresinin bu suretle hesaplanan basing kaybi; VANTILATOR
SECIMINE esas alinir.
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PREFERRED AVOID

DUCT CONTRACTIONS

myn
PREFERRED AVOID

SYMMETRICAL WYES
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30
” o 0
| z[so° \/E%" AVOID
PREFERRED PREFERRED

‘MERICAN CONFERENCE
OF GOVERNMENTAL PRINCIPLES OF DUCT DESIGN

“"DUSTRIAL HYGIENISTS DATE 1—-95 FIGURE 5-26

Fig L
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PREFERRED

PREFERRED

Branches should enter at gradual expansions and at an angle
of 30" or less (preferred) to 45°if necessary.
See Fig. 5~14 for loss factors.

be 19" maximum.

S

ACCEPTABLE

ACCEPTABLE
BRANCH ENTRY

VM vm = Minimum transport velocity

= Cross section area AVOID
PROPER DUCT SIZE

Size the duct to maintain the selected or higher
transport velocity.

PREFERRED *

===y

Expansion should

AJ:‘ A]+ A2+ 20%

AVOID

AMERICAN CONFER

OF GOVERNMENTAL

ENCE

PRINCIPLES QF DUCT DESIGN
BRANCH ENTRY

I

INDUSTRIAL HYGIENISTS [sme——5%

FIGURE

5-27

Fig Z
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H, No. of
H ., No. )
0/3 _r Diameters Loss Fraction of VP
0/3
wid 1.0 D 0.10
T 0.75 D 0.18
-~ D - 0.70 D 0.22
Petticoat ‘\ 065D 0.30
- 0.60 D 0.41
Roof N
[ ] 0.55 D 0.56
L 0.50 D 0.73
Sleeve 0.45 D 1.0

See Fig. 5-31

AMERICAN CONFERENCE

ATA
OF GOVERNMENTAL DUCT DESIGN DAT

INDUSTRIAL HYGIENISTS [gas 71— 04 FIGURE 5— 14

t= = ]

2 to 2.5 dia. 1.5 dia.
center line C.LR.
radius (C.L.R.)
PREFERRED ACCEPTABLE AVOID

ELBOW RADIUS

Elbows should be 2 to 2.5 diameter centerline radius except
where space does not permit. See Fig. 5-13 for loss factor.

4 -

5 [T

g —{ T

/ | ' f
L N pm s e B |

PREFERRED AVOID

Fig 3
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- Ayny sekilde hizlarin se¢ilmesiy yoluyla; tali kanallar da boyutlan-
dirilair.

- Kanal Birlesme ve ayriimalarindas ayar klapesi veya ayarli damperler
kullanilir,

- Emre amade basing, vantilatodre dodru hesaplanacak tali kanala kadar
toplamak suretiyle bulunur.

- Tal1 kanallar, her ayrilmada mevcut olan emre amada basinci tamamiy-
le kullapacak sekilde hesaplanirsa, bu metodla hassas neticeler
alinabilir.

- Gerek emme gerek basma kanallari ayn1 sekilde hesaplanir.

- Tali kanallar icin; deneme hesaplarl yapmak suretlyle, emre amade
basingtan daha az veya ona esit basing kaybi1 meydana getirecek olan
hava hi1zi bulunur.

- Bu hesaplar her tali kanal igin ayr1 ayri yapilir.

Kanallarda Hiz Se¢iml (v: m/s)

Ayrica:
- Cihazdan ¢ikan ve kanala giden hava hizi; g = 8 m/s gecmemelidir.
Gecerse ses olur.

1

Emme Kanalindd hiz 10 = 11 m/s olabilir.

Ayrilim noktalarinaa hizlar esit olmalidir.
En son odaya giriglerde 2,5 - 3 m/s ye inebilir.
Ufleyici kanallarda hiz daha kicuk secilir.

1

1

Hiz buylrse kanal kesiti biiyur, tesis masrafi artar. Basing buytdigi
1G1n vantilator biyiik olur, isletme masrafi artar.

- Vantilator devrimin 700 - 900 dev/dak arasinda olmasi1 tavsiye
edilir,

Hizdan Giderek Basinc K,OJIPIOF'I 'z in Hesabi -

2
_Z:E\_I___\i————

29
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Dikdortgen Kesitli Kanallar igin 'n' Faktiérii

h/b 0,25 0,50 0,66 [0,80 {1,00[1,25|1,50|1,75 |2,00]2,50 3,6‘1

n |1,80(1,50(1,30 1,17 {1,00 (0,80 (0,67 |0,55 0,46 |0,40] 0,40

noti Ak1s yoni aksi oldugu zaman da aynl ? katsayisi kullamlir.

Asagdida Ozel Pargalarin Ayrilim ve Birlesim Noktalarinda ( %) Degerleri

Hesabi GOsterilmigtir.

PARCA NO: 10
%=0,5 (Tablo: 16 ; Sekil: 3)
? n =1
f
Iki dirsek igin
| Z=1,0
—L 5 23800 mn
PARCA NO : 9

\ 23800 n?/h\ ’
H/ —
|
|

— L 11900 ¥ h (::)\\ —— 5250 mi/h

' |
- —_
I’" <

A |

N
6650 m3/h
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1. Kisim (Ayrilim)

2=-0,5 ( Tablo: 16-c ; Sekil: 43) n=1,30
£= 0,65

2. Kisim (Ayrilim)

%=0,12 ( Tablo: 16-c ; Sekil: 45) n=1,30
%=0,156
99 = 0,806
PARCA NO: 8
: 3
T @ 3 —T= 4300 nv'/h
11 1] l]‘ Mava Cindiirme Liompers
T SRzelre Kanot g lar
1 AW 4
5250 m /h
. Kisim(Dirsek)
f-=0,5 (Tablo: 16 ; Sekil: 3) n=1

%= 10,5
2.Kisim ( Menfez Ayrilmasi)
g=2,5 (tablo: 16-c ; Sekil: 27)

3. Kisim ( Kesit Daralmasi)

%= 0,02 (Tablo: 16-a ; Sekil: 20)

%8 = 3,07
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PARGA NO: 7
;_
! —
——~ 4300 me/h (1) @, 3350 mP/h
i —
-

1. Kisim ( Menfez Ayrilmasi)

£ - 2.55

2.kisim ( Kesit Daralmasi)

%-0,02

%, - 2.57

6, 5, 4, nolu parcalar ve tali kanallarda 13, 14, 15, 16, 17,18 Nolu
parcalar da aynidir.

PARCA NO: 3

33 = 3,02

— 1
2 = 2,55
1 -0,4 c on=1,17
T -0,408
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PARCA NO: 2
500 m3/h

|
— ;
l1701— (:?' 4330 @

T
l

1. Kisim ( Ayrilma)

’?: 0,10 (Tablo: 16-c ; Sekil: 45)

2.K1s1m (Menfez Ayriimasi)

= 2.55

3. Kisim (Kesit Daralmasi)

—

R- 0,02
$2 = 2,67

PARCA NO: 1

| O S g S S0 19 SN0 SR W §

Tali kanal 12 de aymdir.

TIITL]

@] —185mh
%1 = 2,55



HAVA KANALLARI CETVELI ( Verici Kanallar)

144

0 [t hroinial Il el IO R IR (Pt et

. Vi V, v A s x b D, ] K tx R ( z
o b meh aden | mpsn | mt [mmox me | mm | om fomssgm | mmss mmss
1 165 0,045 |2,2910,020| 200x100 }130 2,0} 0,070{0,140 ] 2,55| 0,84
2 330 0,092 {3,0510,030| 300x100 {150 |2,0] 0,100[0,200 | 2,67| 1,54
3 500 0,139 [ 3,97 (0,035 350x100 | 160 | 4.8 { 0,120/0,120 | 3,02 2,91
4 | 1450 0,403 }4,030,100] 500x200 | 280 | 3,81 0,670[0,255| 2,57| 2,54
51 2400 0,667 | 4,470,150] 500x300| 375 | 3,8} 0,055}0,209{ 2,57} 3,14
6| 3350 0,930 4,7610,195| 650x300{ 400 | 3,81 0,061}0,232{ 2,57 3,54
71 4300 1,194 1 5,2510,228] 650x350| 450 { 3,8] 0,58 {2,204 2,57 4,3%
8| 5250 1,458 5,21(0,280] 800x350} 500 | 7,5| 0,58 14,35 | 3,075,09
91 11900 3,305 6,37 0,518} 1150x450} 700 | 1,5} 0,48 (0,72 0,80 2,00
10 | 23800 6.611] 7,350,900} 1500x600| 850 |10,0| 0,59 5,90 [1,00 (3,30

2 xR =17 22:29,2.

H1:Zl~R+22 :45,2

H]: 46 mmSS
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HAVA KANALLAR] CETVELI (Verici - Tali Kanallar)

2 [l Rl el It I RO IR It i
Vh Vv, v A s x b D, ] K t> R { z

Ne: m? /h men § omisnl m? [mmox mm| mm | omo fmsgfm | mmas frimes
12 950 0,264 3,11 {0,089 500x170 [250 {4,7 |0,051{0,087 (2,55 1,51
13 } 1900 0,528 (4,22 | 0,128 500x250 {325 |3,0|0,060(0,120 |2,57 2,79
14 | 2850 0,792 4,53 {0,175 700x250 |375 |[3,0{0,055]0,165 |2,27 3,23
15 | 3800 1,056 }5,03 10,210 700x300 {425 |3,8|0,055(0,209 |2,57]3,98
16 | 4750 1,319 15,17 {0,255 850x300 [450 |3,8 |0,05710,217 {2.57 4,20
17 | 5700 1,583 15,32 10,298 850x350 |550 |3,80,048(0,183 |2,57]4,45
18 | 6650 1,847 {5,56 | 0,333 950x350 {550 |3,0 0,050 0,150 |2,57(4,85
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HAVA KANALLARI CETVEL1 (Emici Kanallar)

Brea] L 2wt | e | vt | e | e e 1 i arone
Vi Vv, v A Y Dy t K tx R { z

Nor bl | mdsn [ mjsn| b fmm x mm| mm [ m fmmss/m] mmss mmes
1| 1250 0,347 |3,47 | 0,104 500x200 |280 |2,5{0,055| 0,138/ 0,95{0,69
2 | 2500 [0,694 4,63} 0,154 500x300 {375 |3,5]0,056| 0,196/ 0,85{1,11
3| 3750 |[1,042 4,96 | 0,210 700x300 |425 |3,5]0,054]| 0,189]0,85|1,28
4 | 5000 {1,389 5,14 | 0,27d 900x300 {450 |3,5|0,055{ 0,193]0,85|1,37
5| 6250 1,736 [5,51 (0,319 900x350 {500 |3,5]0,061| 0,214]0,85]1,58
6 | 7500 |[2,083 [5,79 0,360 900x400 [550 10,5 0,051] 0,536| 1,20]2,47
7 116250  |4,511 |6,56 | 0,684 1250x550] 750 | 2,0 0,050 0,100 3,05| 8,03
b 23750 (6,563 |7,33 | 0,90( 1500x600 850 9,0 | 0,060 0,540 1,00|3,87

TALI KANALL AR

9| 1250 0,347 3,47 jp,100} 500x200 | 280 |3,5( 0,055{0,110 | 0,95| 0,69
10 | 2500 0,694 | 4,63 }0,150| 500x300 | 375 |2,5] 0,056|0,140 | 0,85} 1,11
11| 3750 |1,042 | 4,9 [p,210] 700x300 | 425 | 3,5] 0,054|0,189 [ 0,85] 1,28
12 | 5000 1,389 5,14 0,270 900x300 | 450 | 3,5} 0,055/0,193 | 0,85] 1,37
13| 6250 | 1,736 5,51 Jv,315] 900x350] 500 | 3,5} 0,061}0,214 | 0,85} 1,54
14 | 7500 |2,083|5,79 [0,360] 900x400] 550 | 3,5 0,051}0,179 ] 0,85/ 1,74
15| 8750 |2,429 (5,35 |0,420]1050x400| 575 | 3,51 0,050{0,175 | 0,85 1,49
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*Is1 Kazanc (Divalur) = (63.546W x 1,15) /1,163 = 62.850 Kcal/h

Ufleme havas 62,850 /(1,205 x 0,24 x 31.500 ) = 0,89

* AT N'C olarak alind.
Karigim havasi bilgileri = 27.9°C KT /20.3°C YT . 14,45 Kcal/kg
Utleme havasi bilaileri = 18°C KT/ 17,1 °C YT . 11,85 Kcal/kg
Sogutucu Batarva Giiclt = 31.500 x 1.205 x (14.45-11.85) +
8.500 x 1,205x (17,64 - 14.45)

= 131.400 Kcal/h

Motor glicu = 9500 Kcal h

140.900 Kcal/h

= 141.000 Kcal/h
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Note: Branch entry loss assumed to occur
in branch ond is so calculated.

Do not include an enlargement reqain
calculation for branch entry enlargements.

BRANCH ENTRY

Angle © Loss Fraction of WP

Degrees in Bronch
10 0.06
15 0.09
20 0.12
25 0.15
30 0.18
35 021
40 0.25
45 0.28
50 0.32
60 0.44
90 1.00
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YUVARLAK KANALLARIN ULKEMIZDEKI KULLANIMI
Ulkemizde eskiden beri gerek egzos ve havalandirma tesislerinde ve gerekse diger
tatbikatlarda bovdan kenetli yuvarlak borular kullaniimaktadir. Bugtin bile bu tip
tatbikatlar yayam bir yekilde giindemdedir. ilk olarak 1972 yilinda, Westaflex lisanst ile
tlkemizde Flexible horulann imaline baglamig 1976 yilinda ise Suter AG lisansi ile Spiral
kenetli yuvarlak kanal imalatina gegilmistir. Bu yillardan sonra bu tiir imalatlar
vazgecilimez havalindirma, egzos, baca ve sanayi tatbikatlarinda kullanilmaya

baslanmiytir

KANAL TURLERI
Spiral keneth veva siirekli kenetli kanallarin tiretilen gesitleri ile kullanma yerleri tab-
lo-1'de gortlmekicdir Tabloda belirtilmeyen yuvarlak kanallara PVC esasli ve torba esasl

kanallan da ilave etmek miimkiindiir.

AVANTAIJLARI

Flexible kanallar veya Rigid spiral kenetli kanallarin diger dikdortgen hava kanallarina
gore avantajlan sunlardir:

a)Dig voraniiglert daha estetiktir.

b)Basing strtunme kayiplar azdir.

c)Hava kayiplari hemen hemen yoktur.

d)Malzeme kalinhiklari daha kiigiktiir. Daha hafiftir.

TEKNIK HUSUSLAR

Flexible kanallar (1ek ve ¢ift katlh)

Sekil- I'de flexible kanal kenet durumu gorilmektedir. Bu tip kanallar; Aliminyum,
galvanizli sac ve paslanmaz sac olarak imal edilmektedir. Her tiirlii havalandirma ve egzos
tesisatlarinda kullanim alant meveuttur Bilhassa paslanmaz sac ve Aliiminyum kanallar
mevcut bacalarin Dodalgaz sistemine ¢evrilmesinde i¢ baca olarak kullamlmaktadir. Son

3-4 senedir sikistinlnug flexible kanallar piyasada hayli yaygimn bir gekilde
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kullamlmaktad Boviimun 3 misli uzayan bu tip imalat nakliye ve depolama imkanlari

bakimindan havli verimli olup tercih edilen imalat olmaktadir.

FLEXIBLE KANALLAR
(3 ve S KATIL.D
Bu tip imalatlar Aliiminyum . Kraft kagit ve PV(C malzemelerinden
olusmaktadir. Tathikar yerleri otomasyon sanayinde araglarin (ugak,otomobil,tren v.s.)

sicak hava tesislermde kullanilmaktadir,

RIGID SPIRAT KENETLI KANALLAR

Bu imalatlar daha ziyade havalandirma tesisleri , Endustrivel Egzos tesisleri, Bacalar
ve Beton kaliplar olarak kullamlmaktadir Kenet durumlar Sekil-2'de gorilmektedir.
Kanallarin daha hafif ve basinca dayanikl olmasi istendigi taktirde tek ve ¢ift rible olarak
imal edilmesi uycun olur. Normal kenetli ve ribli degisik malzeme ile imal edilen spiral
kenetli kanallarin et kalinliklar Tablo-2'de verilmektedir.Flexible ve rigid spiral kenetli

kanallar imal edilmistir,

Imalat Ad: Tip Caligma | Cap {mal Boyu | Kullanma Yerleri
) Sicaklii| 0 mm
FormaForm | KAK|{ 130°C 25-100 |max.25 m | Otomativ sanayii, tekstil, klima,
B AA 50-150 25 m | havalandirma, dekorasyon ve
. 200°C 150-800 6-8 m | kimya sanayii
Forma Form | A’ 200°C Bacalar, klima, havalandirma ve
v G 350°C 75-150 25 m | kimya sanayii
R N 400°C 150-800 6-8 m
Form-Rigid A 200°C ) max.25 m | Bacalar, kimya sanyii, klima,
S 400°C 75-150 6-8 m | havalandirma, dekorasyon
' . G 350°C 150-1250 6-8 m
"Harfler boru katlaninda kullandan malzemeyi gosterir®
K+ Kraft kagit A : Aliiminyum G: Galvaniz S : Paslanmaz
' Tablo1
BORU SAC KALINLIKLARI
Borugapi . NORMAL KENETL1 RIBLI
s Galvaniz - Paslanmaz  Aliiminyum Galvaniz  Paslanmaz  Aliiminyum
In¢ ~"" mm “Gage mn Gage mm  Gage mm  Gagemm Gagemm  Gage mm

3-8:- - 75200 . .30 040-30 033 28 050 33 030 33 025 30 040
9-14.:-225-350 28 05028 040 26 063 33 030 33 025 30 040
1526 375-650 26 06026 050 24 081 33 030 33 025 30 040
‘27-36... 675-900.--24 070 24 060 22 101 33 030 30 033 28 050
37-50 - 925-1250 22 090 22 0.80 20 127 30 040 30 033 28 050
51-60 1275-150020 1.10 20 100 18 160 30 040 30 033 28 050

61-84 - 1525-210018 1.3 18 120 16 200 25 060 25 055 24 080
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TABELLA 1.1

PORTATA

A
mc/h Diametro mm 1100 1000
Circonfer. 3,46 3,14
25000 S g g - - - g e I S PRy SENUUNRR B _
N 200
24000 L.,_..ﬂl-».-._hL. I J»———J»—-—qr - - 2,83 T—
23000 g N S T / B A N T 7
22000 - < o e 4T S o
N 800
21000 m\]_//é S e —/ A 2,51
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18000 4T Lo
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15000 o fe / 1o
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13000 — i / e /
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/ ( / f // L~
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/ ' A //r o
s — o 200
" g e
1000 /o T P"ﬁ N 0.63
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e ]
0
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(Per portate superiori interpellare le ns. Agenzie o i ns. Uffici Tecnici)




7.1} |- Rotaia in profilato d'alluminio a due feritoie
;ovrapposte con aperture opposte.

-a rogaia inferiore funge da alloggiamento delle clips
sicorrevolia carrellino per I'eventuale recupero a soffietto
Jellajcanalizzazione.

|
7.2)\- Cavetto in acciaio zincato rivestito come previ-
sto al punto 4.4) rif. tabella 4, per il sostegno al soffitto
della rotaia di supporto in profilato in alluminio.

7.3)L - Morsetti di bloccaggio, in acciaio inox, come
previsto al punto 4.5} rif. tabella 4, ma per i soli
spezzoni verticali di sostegno al soffitto della rotaia in
profilato dalluminio ed in quantita doppia per |l
maggior peso da sostenere.

7.4} -Clips di aggancio come previsto al punto 4.6] rif.
tabella 4, ma provviste di cursore a rotelline di scorri-
mento nelia rotaia.

7.5) - Cerniere lampo o0 a zip, come previsto al punto
4.7} rif. tabella 4.

7.6) - Rotaiain profilato d'alluminio ad una feritoia per

l'alloggiamento delle clips scorrevoli a carrellino per
I'eventuale recupero a soffietto della canalizzazione.

Sekil A



TA\ABELLA 8: ACCESSORI OPZIONALI PER LE CANALIZZAZIONI KLIMAGIEL IN TESSUTO

Su richiesta possono essere forniti i sequenti
accessori:
i
-8.41) - Coloratura delle canalizzazioni in tessuto a
seFione circolare e semicircolare secondo scala RAL.
L}

8 ) - Anelli rigidi antiafflosciamento (opzionali), per
applicazioni di canalizzazioni in tessuto a sezione
'1 olare alimentate da unita ventilanti a bassissima
pr}evalenza statica utile.
!

8.[3) - Plenum di distribuzione in tessuto a bassissima
pdrmeabilita, a sezione circolare, semicircolare o ret-
taTgolare, per I'alimentazione di piu canalizzazioni in

tessuto in derivazione a sezione circolare o
semicircolare.

8.4) - Coni di raddrizzamento filetti da posizionare in
corrispondenza delle derivazioni, da plenum in gene-
re, di canalizzazioni in tessuto a sezione circolare. Tali
applicazioni si rendono necessarie per evitare even-
tuali vibrazioni quando le velocita dell’aria, interne al
plenum e alle canalizzazioni di derivazione, sono
piuttosto elevate.

8.5) - Semiconi di raddrizzamento filetti utilizzati per
le ragioni esposte al punto 8.4) ma previsti per le
canalizzazioni in tessuto a sezione semicircolare.
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TABELLA 1.1

PORTATA

e e e
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Circonfer. 3,46 3,14
- ‘ E | o } ] ,
] 1T *' e
" / R
] ])
Sezsone csrcolar
T_, ,,,,,,,
0 2 3 4 5 6 7 8 9

VELOCITA' m/s

10
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I\BEL_LA 7: DISEGNO ESPLICATIVO DELLINSTALLAZIONE DELLA CANALIZZAZIONE KLIMAGIEL IN
:SSUTO, ASEZIONE CIRCOLARE, SISTEMASOFT-IN EJET-IN ASCORRIMENTO ASOFFIETTO IN ROTAIA
RIZZONTALE IN PROFILATO DI ALLUMINIO PENSILE O FISSATO AL SOFFITTO

.
7.1) ’A Rotaia in profilato dalluminio a due feritoie
Sovrag‘pposte con aperture opposte.

La rotaia inferiore funge da alloggiamento delle clips
scorrevoliacarrellino per I'eventuale recupero a soffietto
della“canalizzazione.
7.2);- Cavetto in acciaio zincato rivestito come previ-
sto al punto 4.4) rif. tabella 4, per il sostegno al soffitto
della rotaia di supporto in profilato in alluminio.

|
[
7.3} - Morsetti di bloccaggio, in acciaio inox, come
prev)listo al punto 4.5) rif. tabella 4, ma per i soli
spezzoni verticali di sostegno al soffitto della rotaia in
profilato d'alluminio ed in quantita doppia per il
magjgior peso da sostenere.

7.4} - Clips diaggancio come previsto af punto 4.6} rif.
tabella 4, ma provviste di cursore a rotelline di scorri-
mento nella rotaia.

7.5) - Cerniere lampo 0 a zip, come previsto al punto
4.7) nf. tabella 4.

7.6} -Rotaiain profilato d'alluminio ad una feritoia per

I'alloggiamento delle clips scorrevoli a carrellino per
'eventuale recuperc a soffietto della canalizzazione.

Sebid A
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TABELLA 8: ACCESSORI OPZIONALI PER LE CANALIZZAZIONI KLIMAGIEL IN TESSUTO

P

RS . ~ -
\ S
500mm\ L

; Su richiesta possono essere forniti i seguenti
accessori:
i
*8.1) - Coloratura delle canalizzazioni in tessuto a
sezione circolare e semicircolare secondo scala RAL.
.
8 ;2) - Anelli rigidi antiafflosciamento [opzionali), per
applicazioni di canalizzazioni in tessuto a sezione
circolare alimentate da unita ventilanti a bassissima
prjevalenza statica utile.

i
f

8.13) - Plenum di distribuzione in tessuto a bassissima
peérmeabilita, a sezione circolare, semicircolare o ret-

tahgolare, per I'alimentazione di pit canalizzazioni in

}

1

tessuto in derivazione a sezione circolare o
semicircolare.

8.4) - Coni di raddrizzamento filetti da posizionare in
corrispondenza delle derivazioni, da plenum in gene-
re, di canalizzazioni in tessuto a sezione circolare. Tali
applicazioni si rendono necessarie per evitare even-
tuali vibrazioni quando le velocita dell’aria, interne al
plenum e alle canalizzazioni di derivazione, sono
piuttosto elevate.

8.5) - Semiconi di raddrizzamento filetti utilizzati per
le ragioni esposte al punto 8.4) ma previsti per le
canalizzazioni in tessuto a sezione semicircolare.
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