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OZET

Konfor 1sitmas: igin dogeme igerisine yerlestirilen ve igerisinden sicak su gegen
borular kullamlmasi 1950" lerden beri suregelen bir uygulamadir. Diinya enerji
kaynaklannin ekonomik olarak kullaniimasi konusunda artan hassasiyetle birlikte,
gines kollektorleri ve 1s1 pompalarniyla kombine caligabilmesinden dolays
uygulamalarda artis olmaktadir.

Ulkemizde de bu sebepten olmasa da mimari, estetik ve konfor agisindan
sagladigi avantajlar nedeniyle kullanimi yayginlagmaktadir.

Bu tez ¢aligmasinda sistemdeki degisikliklerin etkilerinin belirlenmesi amaciyla
kullanilabilecek déseme igi sicaklik dagilimian elde edilmistir.

Belirli bir dosemeden 1sitma panelinde iki farkh boru arah igin sonlu farklar
metodu uygulanarak sicakhik dagilimlan belirlenmistir. Bu amagla doseme kesitleri esit
boyutlardaki birim elemanlara aynlmistir. Isitici eleman da aym sekilde birim
elemanlara aynlmistir. Her bir eleman igin enerji dengesi yazilarak sicaklik denklemleri
olusturulmustur.

Bu denklemler lineer bir denklem takimi olusturmaktadir. Bu denklem takimi
matris formunda yazilarak ters matris metoduyla ¢oéziim matrisi, dolayisiyla sicakliklar
belirlenmistir.

Cozim igin QBASIC programlama dilinde bilgisayar programi yazilmistir. Bu
programda farkli ddseme kaplamalan, farkli ortalama su sicakhiklan ve farkli i¢ ortam
sicakliklari igin ¢g6ziimler elde etmek miimkiin olmaktadir.

Programdan elde edilen farkh sartlardaki dogeme panellerindeki sicaklik
dagilimlan grafiksel olarak ¢izilmis ve konstritksiyondaki degisikliklerin etkileri
belirlenmistir.



ABSTRACT

Heating for human comfort by using warm water pipes embedded in the floor is
a practice which goes back to 1950 s. Because of the increasing sensitivity about the
economical use of world’s energy resources and the ability of such systems to work in
combination with solar collectors and heat pumps embedded warm water coil systems
have found an increasing application in the recent years.

In our country, not for this reason, but due to architectural ard aesthetic
advantages and comfort, its applications are increasing too.

In this thesis work temperature distribution in the floor panel was obtained
which can be used to determine the affects of changes on the system.

The temperature distribution was determined on a definite floor-heating panel
for two different pipe spacing with the finite difference method. For this reason the floor
was divided into equal unit elements. Also heating element was divided into unit
clements. Energy balance was applied to all elements and temperatute equations were
determined.

These equations form a linear equations set. These equations set was expressed
in matrix form and using the matrix inversion method temperatures were determined.

To solve the equations a computer program was developed in GQBASIC
programming language. With this program, solutions for the different floor coverings,
different mean water temperatures and different indoor temperatures can be obtained.

Temperature distributions in the floor panels that have different conditions were

represented in graphic forms and affects of the changes on the construction were
determined.
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BOLUM 1
GIRIS

Bina yapi elemanlan igerisine gegsitli tipte 1sitict elemanlar yerlestirilerek yapilan
konfor 1sitmasi, farkli mahallerin ¢ok degisken olan konfor sartlarini
saglayabilmesinden dolay: yilardir kullamlmaktadir. Isitici eleman olarak; igerisinden
sicak su gegen boru scrpantinler, elektrikli isitici elemanlar, ve igerisinden sicak hava

gecen kanallar kullanilmaktadir.

Uygun isletme sicakliklarindan dolayt ( Yaklagik 50 °C ortaiama su sicakhigi.)
sicak sulu serpantin sistemleri son yillarda artan bir uygulama sahast bulmustur. Diinya
enerji kaynaklarinin ekonomik kullamlmasi bilincinin gelismesi ile birlikte giines
kollektorleri ve 1s1 pompasi sistemleri ile kombine galisabilmesi de uygulamalarimin
artmasinda 6nemli bir etkendir. Plastik teknolojisindeki gelismeler sonucu plastik
borularin kullamimaya baglanmasi ile boru ve tesisat maliyetlerinde diisiis saglanmig ve
boru malzemesi ile boruyu gevreleyen dogeme sapimin 1s1l genlesme katsayilan

arasindaki farktan kaynaklanan 1sil gerilme problemleri biiyiik 6lgide giderilmistir.

Ulkemizde sicak sulu désemeden isitma sistemlerinin son yillarda artan bir
oranda kullémlmasma kargilik konu wzerinde yeterli bilgi ve deneyime sahip firma
sayist oldukga azdir. Dizayn igin kullanilan abaklar, ortalama su sicakhgii, doseme
yuzey sicakhifi, dis hava sicaklify, borular arasindaki mesafe gibi parametreleri
icermelerine ragmen, uygulamada kargilasilan degisik boru ve déseme malzemeleri ile
degisen doseme elemanlarina uygun bir dizayn yapilmasim saglayamamaktadir. Bu
nedenle abaklarda yer almayan uygulamalarda etkisi énceden tahmin edilemeyen

yaklagimlar yapilmak zorunda kalinmaktadir.

Bu galigmada iki farkh tip dosemeden 1sitma konstritkksiyonu igin doseme yiizeyi
ve igerisindeki sicaklik dafilimi, sonlu farklar metodundan elde edilen denklem

takimlart QBASIC dilinde hazirlanan bilgisayar programi ile ¢ozilerek elde edilmistir.



Program kullanilarak degisik dégseme kaplamalan, ortalama su sicakhklan ve
boru arabklan igin sicaklik dagilimlan elde edilmis ve sonuglara gore

konstritksiyondaki degisikliklerin etkileri degerlendirilmistir.



BOLUM 2

PANEL ISITMA SISTEMLERI

Panel 1sitma sistemlerinde 1stici eleman olarak mahalli gevreleyen yapi
elemanlarindan yararlamilir. Duvar tavan veya doseme igerisine sicak su dolasan
borular, elektrikli 1sitici elemanlar veya sicak hava kanallan yerlestirilerek bu
yiizeylerden mahalle 1s1 tranfer edilerek isitilmasi saglanir. Isi transferi birincil olarak
radyasyon yoluyla gergeklesir. Ortalama Radyant Sicaklik, konfor hissini énemli bir
olgiide etkiler. Ozellikle bityitk camlara sahip olan dis duvarlann yiizey sicakliklan
mabhal havasi sicakhigindan sapmaya basladiginda, konvektif sistemler igin soguk veya
sicak duvarlardan kaynaklanan konfor hissini bozan etkileri karsilamak oldukga
giiclesir. Panel sistemleri bu eksikligi notralize eder ve viicuttan olan asin radyasyon

kayiplarint minimize eder.

Bina clemanlannin ¢ogunun yizeyleri yiksck yayma katsayisina sahiptir. Bu
nedenle enerjiyi 1sitilan panelden sogurarak tekrar yayarlar. Boylece paneli goren biitiin
yuzeyler istnirlar. Mahaldeki biitin  yuzeylerin sicakliklan ortalama  bir sicakhik
degerine yaklagarak mahal igerisinde homojen konfor sartlari saglanir. lyi dizayn
edilmis bir panel 1sitma sisteminde yiizey sicaklikiari mahal havasi sicakhginin 1-2 °C
uizerinde olmaktadir. Aymi zamanda camlann i¢ yiizey sicakliklar da dikkate deger bir
oranda artmaktadir. Konfor sartlart daha digik mahal havasi sicakligi ile
saglanabilmektedir. Boylece mahalden olan iletimsel 1s1 kayb1 miktarinda énemli bir

dists saglanmaktadir.

2.1. Panel Isitma Sistemlerinin Kullanim Alanlar:.

Daha o6ncede belirtildigi gibi panel 1sitma sistemleri farkli mahallerin gok

degisken olan konfor sartlarimi saglayabildiginden dolay: genis bir uygulama alanina



sahiptir. Ulkemizde gogunlukla konut mahallerinin isitilmasinda kullaniimasina karsin

Avrupa ve Amerika’da ¢ok ¢esitli mahallerde kullanilmaktadir.

1. Ofis Binalari.

Ofis binalarinda genellikle 1sitma , sogutma veya ikisini birden yapabilen sicak
havali sistemler ile iki veya dort borulu sicak sulu sistemler yaygin olarak
kullanilmaktadir. Ofis binalarinda sagladift en 6nemli avantaj mahal bélimlemelerinde

yapilan degisikliklere kolaylikla adapte edilebilir olmasidir.

2. Okullar.

Isitma ve sogutma veya yanliz 1sitma yapan paneller okul binalarinda spor
salonlar1 ve oditoryumlar hari¢ biitin mahallerde kullamilmaktadir. Yanliz 1sitma
yapilan yerlerde uygun olan herhangibir havalandirma sistemiyle birlikte calisabilir.
Siniflarda panel isitmasimin kullanilmasinin bir avantajida giriiltii yapan mekanik’

ekipmanlarin bulunmamasidir.

3. Hastaneler.

Radyant panel sistemleri hastanelerde 6zellikle hasta odalarinda 30 yih askin bir
siredir kullamlmaktadir. Termal olarak stabl bir gevre saglamasi, ve mahalde yer isgal
eden, viriis ve bakteri kaynagi olan mekanik ekipmanlar bulunmamasindan dolayiuygun
bir 1s1tma sistemi olmaktadir. Odaya transfer edilen panel 1sisinin ayar: panelde dolagan

su miktarinin odanin disinda bulunan vanalar vasitasiyla odaya girmeden yapilabilir.



4. Yiizme Havuzlan.

Kismen ortiilit olan ve su igerisinde bulunan vucut isil atmosfere karsi ¢ok
hassastir. Ciplak olan vucut kisimlarindan olan radyosyonla 1s1 transferi fazladir. Bu
nedenle panel 1sitma sistemleri havuziar igin gok uygundur. Camlarin tist kisimlarina
radyant paneller yerlestirilerek yogusma engellenebilir. Doseme panellerinde yiizey
sicaklig ¢iplak ayag: rahatsiz etmemesi igin diigiik tutulmalidir. Tavan panellerinde ise
yiiksek tavanin dezavantajin1 gidermek ve ¢iplak yiizeylerde daha fazla radyasyon etkisi

olugturmak i¢in panel sicakligi normal uygulamalardan daha yiiksek olmalidir.

5. Konutlar.

Konut mahallerinde sicak sulu serpantin sistemleri basta olmak tizere elektrikli ve
sicak haval panel sistemlerinin hepsi uygulanmaktadir. Bu sistemler normal biyiiklitkte

camlara sahip normal boyutlu odalar i¢in gok uygundur.

6. Endiistriyel Uygulamalar.

Panel 1sitma sistemleri endiistriyel binalarda is¢i konforu iizerinde artan taleple
birlikte yaygin bir kullamm alam bulmustur. igten yanmali motor test
hiicresinde,duvarlart ve tavani su ile sogutularak yapilan 6zel bir uygulamada ortam
havas: sicakhig1 35 °C ye kadar yiikselmesine kargin, 13 °C sicakliginda su sirkiilasyonu

oldugunda gahsanlar relatif konfor sartlar igerisinde bulunmaktadirlar.

7. Diger Bina Tipleri

Panel sistemleri hava alanlarinda terminal binalarinda ve ugus pistlerinde,
konferans salonlarinda, lobilerde, miizelerde, seralarda ve tavuk giftliklerinde

kullanilmaktadir,



2.2. Panel Sistemlerinin Avantajlar.

Radyant panel sistemlerinin konvektif 1sitma sisteinlerine gore avantajlan ig

grupta incelenebilir. Ekonomik, mimari ve estetik, konfor ve saglik avantajlar.

1. Ekonomik Avantajlar.

Panel 1sitma sistemlerinde mahalde olmasi gereken konfor sartlarini sagiamak
igin gerekli 1s1 miktan teorik olarak daha azdir. Radyant bir isi kaynagindan konfor
sartlannm saglayabilmek igin verilmesi gereken 1s1 miktarinin, sadece viicuttan daha
disitk sicakliktaki mahal havasina konveksiyonla olan 1si transferi miktanim
kargilayabilecek biyiikliikte olmasi yeterlidir. Bu nedenle panel 1sitmali bir mahalde
teorik olarak kisi basina birka¢ yiiz watt disiik 1s1 miktan ile ayni konfor sartlari
saglanabilir. Gergek uygulamalarda panel sistemleri bu ideal duruma yaklagmasa bile
konvektif 1sitict elemanlara gére daha az 1s1 ile aym konfor sartlarini

saglayabilmektedir.

Mahaldeki insanlardan yayilan irradiation panel 1siticilardan karsilanabildiginden
konfor hissi igin gerekli olan mahal havasi sicakligi konvektif sistemlere gére 5 °C
kadar di’lsiii( olabilir. Bu da iletimsel 151 kayiplan ile, dis ortam sicakliginda bulunan
havalandirma havasi ve infiltrasyon havasini mahal havasi sicakligina getirmek igin

harcanan 1s1 yitkiinii azaltmaktadir.

Panel 1sitma sistemlerinin konvektif 1sitma sistemlerine gore diger bir avantajida
dosemeden tavana dogru olan sicakhik gradyentinin diigitkk olmasidir. Konvektif bir
sistemde i¢ dizayn sicaklif1 olarak 20 °C kabul edilirse bu sicaklik doseme yiizeyinden
75 cm yukanda saglanabilirse, mahallin tavan seviyesindeki sicakhk yaklagik 23 °C
civarinda olmaktadir. Bunun sonucu olarak mahalden olan iletimsel 1s1 kayiplan
artmaktadir. Oysa panel isitma sistemlerinde 75 cm seviyedeki sicaklik ile tavan

seviyesindeki sicaklik arasinda hissedilir bir fark yoktur. Ozellikle yiiksek tavanlara



sahip mahallerde uygulanan dogemeden 1sitma uygulamasinda iletimsel 1s1 kayiplan

konvektif sistemlere gore daha az olmaktadir.

2. Mimari ve Estetik Avantajlar.

Mahal 1sitmasinda kullanilan konvansiyonel 1s1 kaynaklan mahal igerisinde bir
hacim iggal ederler ve goze hos goriinmezier. Panel 1sitma sistemleri goriiniir 1sitici

elemanlar igermemesinden dolayi estetik agidan bir avantaj saglanmaktadir.

Diger taraftan panel isitma sistemleri genis bir odada uniform 1sitma etkisini
mahal béliimlemelerinden veya boliimlemelerde yapilabilecek degisikliklerden

bagimsiz olarak saglayabilmektedir.

Konut uygulamalarindaki diger bir énemli avantaj ise toz toplayan isitma
yiizeylerinin ve hava hareketlerinden dolayr duvarlarda olusan toz izlerinin

olmamasidir.

3. Konfor ve Saglik Agisindan Avantajlar.

Cogu-insan konfor simrlari igerisinde hava sicakligi ne kadar diistik olursa o kadar
fazla konfor hissi olugtugunu kabul etmektedir. Serin hava daha taze veya daha ferahlik

verici olarak hissedilir.

Optimum konfor sartlan igin gerekli olan i¢ hava sicakligi panel 1sitma uygulanan
bir odada, konvektif 1sitma yapilan aym sartlardaki odaya gore daha disiktir. Bu
karakteristik 6zellikten dolayr panel 1sitma yapilan bir mahaldeki konfor hissinin aym
sartlardaki odada konvektif isitma ile saglanan konfor hissine gore daha iyi olmasi

beklenir.

Diisitk mahal havas: sicakligi tazelik hissi vermesinin yaninda ayni mutlak nem
degerinde daha yiikksek bagil nem oranim saglamasindan dolayi, diigitk bagil nemli
ortamlarda kargilagilan kuruma etkisini hafifletir. Bu durum mahaldeki insanlar kadar

mobilyalar iginde bir avantajdir.



Saglik agisindan bakildiginda ise; kis aylannda 1sitilan bir odadan ¢ikinca
karsilagilan sok etkisi daha disik sicakhktaki havaya sahip mahalden c¢ikildiginda
onemli olgiide azalir. Viicudun 1s1 dengesi panel 1sitma uygulanan bir odada konvektif
1sitma uygulanan bir odadaki ile aym olsa bile, hissedilen genel sok etkisi aym olmasina
ragmen, ¢ok onemli olan ve soguk dig havamin burun ve bogaz mukozast ile temasi

sonucu olusan lokal sok etkisi panel 1sitmali odadan ¢ikarken, daha diisiik olan igortam

havasi sicakligindan dolayi, daha diisiik olacaktir.

Diger bir saghk avantaji ise 1sitilan panelin désemede, duvarda veye tavanda
olmasindan bagimsiz olarak déseme sicakhginin konvektif 1sima sistemlerine gére
daha yiiksek olmasidir. Konvektif sitmali sistemlerde doseme ve tavan arasindaki
sicakhk gradyenti bityitk oldugundan dogeme sicaklid1 olduke¢a disitktiir. Bunun sonucu

olarak ayakta konforsuzluk hissi ile birlikte baz1 saglik problemleri de olusabilir.

Konfor agisindan belirtilmesi gereken diger bir avantaj ise standart tip isitma
unitelerinin yiitksek sicakliktaki yiizeylerine temas eden havanin yanmasidir. Bu etken
bazen koku olusturabilir ve havanin tazelik hissini azaltir. Disuk sicakliktaki panel

yiizeylerine temas eden havanin yanma etkisi ise minimumdur.

2.3.-Panel Sistemlerinin Dezavantajlari.

Panel isitma sistemlerinin yukanda agiklanan avantajlarina  ragmen

dezavantajlarida bulunmaktadir. Bunlarin en énemlileri sunlardir.

1. Kontrol Zorluklari.

Konrol problemleri radyant veya yan radyant sistemlerin dogasinda mevcuttur.
Panel dizaymnin veya konstriisiyonunun degistirilmesiyle giderilemez.. Ancak uygun
kontrol elemanlarimin kullanilmasiyla giderilebilir. Bu problem optimum konfor
sartlarina uygun i¢ hava sicaklifinin tek bir degerde ve sabit olmamasi, sistemdeki

1sitma yiikiine bagli olarak siirekli bir degisim gostermesinden kaynaklanmaktadir. ig



hava sicakliimin degisim aralifi bazen hissedilir derecede (yaklagik 5 °C) buayuktir.

Diger 1sitma sistemlerinde ise maksimum degisim oldukga kiigiktir.(0.3 °C- 0.5 °C.)

Optimum i¢ ortam sicakligindaki degisim bityiik oldugunda, ortamdaki konfor
sartlanint  saglamak i¢in uygulanacak kontrol sistemlerinde basit termostatlar
kullanilamaz. Panel ve duvar yuzeylerinden yayilan irradiation etkisini mahal havasi
sicaklhigiyla entegre edecek baska kontrol mekanizmalarina ihtiyag duyulur veya ig
ortam sicakligini; o6zel yapilar igin hesaplanan fonksiyonel iligkilere gére dig hava
sicakliginin fonksiyonu olarak ayarlayabilecek bir kontrol cihazi bulunmalidir. Bu
problemin pratik ¢oziimii pek zor gorinmemektedir. Vurgulanmas: gereken nokta
radyant sistemlerde hava sicakhifinin sabit bir degerde tutulmasim saglayacak bir

kontrol mekanizmasi mahaldeki konfor sartlarinda bir tatminsizlik olusturacaktir.

2. Buytk Isil Kapasite

Panel sistemlerinin ikinci ve daha 6nemli dezavantaji, panel uygulamalarinin
¢ogunda 1sitc1 elemanlar biyiik kiitleli yap1 elemanlan igerisinde bulundugundan 1sil
kapasitelerinin biiyiik olmasidir. Bunun sonucu olarak panel belli bir yiizey sicakliginda
dengeye ulagincaya kadar biyik miktarda 1s1 panelin bulundugu yapt elemant igerisinde
depolamr.l Hava durumunun hizli degisim gosterdigi iklimlerde veya ganlitkk sicaklik
farkinin fazla oldugu yerlerde biiyitk 1s11 kapasiteye sahip panellerin neden oldugu
zaman gecikmesi dis ortam sicaklifn artarken agin 1sinmaya, dig ortam sicaklig

diiserken yetersiz 1sinmaya neden olabilecek kadar fazla olabilir.

3. Alan Gereksinimi

Isitma panellerinin en gbze ¢arpan ozelligi bosa harcanan 1s1 miktarinin disuk
olmasidir. Agini 1s1 yiikii gerektiren sartlar altinda (soguk iklim, koti izolasyon yada
yikksek taze hava ihtiyac1 dolayisiyla,) bu 1s1 yiikiinii kargilayabilmek igin gerekli olan

panel alam odamin déseme, tavan veya duvar alanlanim agmaktadir. Boyle durumlarda
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ya odamn birden fazla ylzeyi isitma igin kullamlacak yada panel konvektif
kombinasyonlu 1sitma sistemleri kullamlmak zorunda kalinacaktir. Tavan veya
duvardan isitma sistemlerinde bu gibi durumlara nadir olarak rastlanmasina karsin
dosemeden 1sitma sistemlerinde yiizey sicakhifmin daha disik degerlerle simrlt

olmasindan olay: daha sik karsilagilmaktadir.
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BOLUM 3

DOSEMEDEN ISITMA SISTEMLERI

Ulkemizde yaygin olarak kullanilan panel isitma sistemleri doseme yizeylerinin
isitict panel olarak kullanildigi sistemlerdir. Dogeme igerisinde 1s1y1 dagitmak icin ozel
bilesimli polypropylene co-polymer veya degisik tiplerde termoplastik borular
kullanimaktadir. Dosemenin alt yiizeyinden ve kenarlarindan olan 1s1 kaybim 6nlemek

i¢in izolasyon uygulanmaktadir.

Tipik bir dosemeden 1sitma paneli konstriiksiyonu sekil 3.1 . de gorilmektedir.

Dogeme
e / kaplamast
AR R S

/— Dageme sapi

V— Isitic1 boru
/_ Kat betonu

— lizolasyon

Sekil:3.1. Dégemeden Isitma Paneli Konstriikksiyonu

3.L Fizyolojik Esaslar. ( Fanger, P.O., 1970)

Doseme izerinde durulmasi gereken en énemli faktor dogeme yiizey sicaklign ve

biyolojik etkileridir.
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Doseme panellerinin her tipinde 1limh dogeme yiizey sicakliklarinin olmasi bir
zorunluluktur. Ayak ile doseme arasindaki direk temastan dolayr eger déseme ¢ok
soguk veya ¢ok sicak ise ayakta hosa gitmeyen yerel isinma veya sofuma etkileri
meydana gelir. Bu nedenle isitilan veya sogutulan doseme yiizeylerinin dizayninda
déoseme ve izolasyon malzemelerinin segiminde izin verilen ddoseme sicakliklar

siirlarina uymak gereklidir.

izin verilen doéseme sicakliklan mahaldeki insanlarin  ayakkabi  giyip

giymediklerine gore degisir. Bu iki durum ayr ayn incelenecektir.

1. Ayakkab ile Dolagilan Mabhaller.

Boyle mahallerde, ayak giyimine ve doseme sicaklifina bagh olarak degisen,
ayaktan 1s1 transferi ile iligkili olan konforsuzluk hissi doseme malzemesinin cinsinden
bagimsizdir. Déseme sicakhiginin izin verilen alt ve uist sinirlan ayak giyiminin gesidine
bagl olarak artabilir veya azalabilir. Ornek olarak kislik botlar giyen bir kisi igin alt ve
tist simirlar +10 °C ile -10 °C olabilir. Bu kisinin ayagi normal i¢ ortam sartlarinda agir
isinacaktir. Ornekten anlasildigi gibi ayakkabs ile gezilen mahallerde doéseme yiizey
sncakhklanpm alt ve ust stmirlarinin belirlenmesinde ayak giyiminin gesidinin goz

oniinde bulundurulmas gerekmektedir.

Nevin tarafindan mahalde 3 saat kalan hafif ayakkabili 61 kisi tizerinde yapilan
deneylerde insanlarin 29 °C ye kadar herhangi bir konforsuzluk hissetmedikleri
gorilmustir. Kisa sireli iggallerde (1 saat kadar) oturan kisiler igin 35 °C olarak bir
simir bulunmugtur. Ayakta duran kigiler i¢in dogemeyle sabit temastan dolay1 daha

diisiik bir sinir segilmelidir.

2. Ayakkabisiz Dolagilan Mahaller.

Ayakkabisiz girilen banyo, yatak odast ve iilkemizde hemen hemen bitiin ev

odalarinda, ayak konforu igin yanlhizca doseme sicakligy degil, doseme malzemesi de
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goz oniinde bulundurulmalidir. Ayak dosemeye deger degmez ayak tabani, déseme
stcakhifi ve dogeme malzemesinin temas katsayist olan b nin  fonksiyonu olan bir

sicaklik degerine ulagir.

b= ( k*p*c)"? olarak tammlanir. (3.1)

Burada;
k = doseme malzemesinin is1 iletim katsayisi
p = Doseme malzemesinin yogunlugu,

¢ = Doseme malzemesinin §zgiil 1s1s1.

Beton digseme agag dosemeye gore daha biiyiik temas sabitine sahip oldugundan
temas sicakligt daha disiik olacak ve dolayisiyla beton dosemeye basan kisi daha soguk
hissedecektir. Temas sicakligimin tamamen fiziksel hesaplamalarla bulunan degerleri
Schule ve Bilington tarafindan yapitlan deneylerden elde edilen sonuglar ile uygunluk
gostermektedir. Fakat deney yapilan insanlarla yapilan gorismelerde doseme

sicakliginin alt ve dst sinirlan igin kesin degerler elde edilememistir.

Deneysel ¢ahgmalarin isiginda  degisik dogeme malzemeleri igin, ayak ilk
sicakligimi 32 °C, iist ve alt konfor sinirlarini 33 °C ve 29 °C ile temas sabitini yaklagik

olarak 18.6 w/m?.®>°C alinarak kaba bir hesap yapilabilir.

Bulunan sonuglar, derinin aci hissi simirlann 15 °C ve 45 °C kabul cdilerek
hesaplanan aci simirlarimda igeren Tablo 3.1. de verilmistir. Bu degerler deneysel
sonuglara dayanmayan, lahmin cdilen ayak sicakhiklarina gére hesaplandigindan

dikkatle kullanmilmahidir.

Dosemeden 1sitma uygulanan insanlarin uzun siire iggal ettikleri herhangi bir tip
bina igin ortalama doseme yiizey sicakhinin en koti hava sartlaninda bile 29 °C nin
izerine gikmamasi gerckmektedir. Yanlizca dig duvarlara bitisik olan insanlarin gegici

olarak kullandiklan 1 m’lik seritte 35 °C’ ye kadar ¢ikabilir.
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Tablo 3.1. Farkli Doseme Malzemeleri i¢in Sicaklik Sinirlari.

Doseme Malzemesi

Temas Sabiti

Konfor Simrlan

Act Smirlan

w/m?.%oC °C " C
Celik 209 29 -32 14 /45
Betonarme 29 27-34 4/54
Lastik 10 24 -35 -12/67
Mese Agact 8 22-35 -20/74
Cam Agaci 17-39 -53/84
Mantar 2 25-42 -140 /150
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BOLUM 4
DOSEME iCi SICAKLIK DAGILIMI

Isttilmis  doseme igi  sicaklik daglhmmm' hesaplanmasi i¢in olusturulan
modellerden ilki Kollmar ve Liese tarafindan gelistirilen kanatcik modelidir. Bu
modelde dogseme ast yiizeyinden 1s1 yayan bir kanatcik olarak kabul edilmistir. Rydberg
ve Huber tarafindan gelistirilen potansiyel teori ise Faxen’in 1937 tarihli, icerisinde
boru bulunan paralel yizeyli homojen ve ayrica ¢ok tabakali dizlemsel bloklar
arasindaki sicaklik dagilimini veren ifadesine dayanmaktadir. Zhang ve Pate siirekli ve
gegici rejimde sitilan panel igindeki 1s1 transferi problemlerini ¢ozmek igin tavan

panellerinde sonlu farklar yontemiyle bir algoritma gelistirmislerdir.

Bu ¢aligmada segilen dégeme konstriiksiyonu igin sonlu farklar metodu ile her
eleman igin enerji dengesi yazilarak lineer denklem takimi olusturulmus, ve bu denklem
takim hazirlanan bilgisayar programi ile ¢ozillerek doseme igerisindeki sicaklik

dagilimi elde edilmistir.

4.1 Modelin Olusturulmasi ve Céziimii Igin Yapilan Kabuller

Sekil 4.1. deki doseme kesitinde sicaklik dagilimini belirleyebilmek igin
asagidaki kabuller yapilmstir.

1. Déseme sapi icerisinde 151 transferi siirekli rejimde gergeklesmektedir.

2. Gergekte Gi¢ boyutlu bir st transfer sistemi olan 1s1 transferi ihmal edilerek iki
boyutlu bir 1s1 transfer sistemi olarak ele alinmistir. Ayrica boru doniis boliimlerinde

gergeklesen 1s1 tranferi g6z 6niine alinmistir,

3. Ddgeme panelinin alt yiizeyinde mitkemmel bir izolasyon saglandigy varsayilarak bu

yizeyde y ekseni dogrultusunda sicaklik gradyentinin olmadig kabul edilmistir.
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4. Boru eksenleri aras1 mesafenin yansindan gegen dogrular boyunca simetriden dolay1

sicaklik gradyentinin x ekseni dogrultusunda 0 oldugu kabul edilmistir.
5. Doseme kenarlarindan olan ist kaybinin ihmal edilebilir derecede oldugu kabul
edilmigitir.

6. Borular ile borularin gomilii oldugu déseme sap ve diger doseme elemanlan

arasinda temas 1s1l direnci olmadig kabul edilmistir.

hy T

ki 7\ il

\

3T/6x=0 8T/6x=0

k;

RN

T ks
.

O s b L e

\: NN

3T/6v=0
Sekil 4.1. Dosemeden Isitma Modeli

4.1.2. Cozitm Metodu
Ist transferinin kartezyen koordinatlardaki genel denklemi ;

T o7 2T gq_14°T
x> &y &%z k adt?

(4.1)

Bu denklem doseme kesitine, iki boyutlu 1s1 transferi, sistemde 1s1 tiretimi yok ve

stirekli rejim kabulleri dogrultusunda uygulandiginda ;
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’T &°T
2t =0
ox“ 0%y

sekline indirgenir.

Bu diferansiyel denklemin analitik olarak ¢6ziimii sinir sartlarinin karmasikhigs

nedeni ile gok gugtiir. Eger bir ¢6zim elde edilse bile bu ¢6ziim kompleks seriler

igereceginden kullanilabilir bir sonug elde etmek oldukca gii¢ olacaktir. Bu nedenle

sonlu farklar metodu kullanilarak yapilan niimerik ¢éziim daha kolay ve kullamilabilir

bir yontem olacaktir. Borular arasi mesafenin 10 cm oldugu désemeden 1sitma paneli

kesiti x ve y yoniinde esit araliklarla bliinerek bir kafes meydana getirilmistir. (Sekil

42)

—_

N
-
s
w

o
%

W
o

A

i
Y4

Y3 WA
20z 03 9359

Y
4

2,

7Y

S
R

ey TR 7 S
() kA

e x\ —C b

g

Sekil 4.2.

Her noktada Fourier 1s1 iletim denkleminin sonlu farklar yonteminden elde edilen

formundan yararlanarak enerji dengesi uygulanacaktir.
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dT

Q=—kA& (4.3)

Fourier 1s1 iletim denklemindeki dT/dx ifadesi ileri sonlu fark cinsinden;

_d_T - T(x+A~<.y) - T(x,y) .

ix Ax ; (44.)

ve geri sonlu fark cinsinden ;

d_T - T(x—DX.y) _T(x,_\’) .
dx Dx ’

(45)

seklinde yazilir.

Aym sekilde y yoniinde ise, ileri sonlu fark cinsinden;

dT _ Teysny ~ Taw
dy Dy

(4.6.)

geri sonlu fark cinsinden ise,

a7 _ Teey-0n = Teww (47)
dy ~ Dy ‘

seklinde yazilabilir. ( Holman, J.P., 1976 )

Bu ifadelerden yararlamlarak degisik sartlara sahip olan noktalarin hepsi igin

enerji dengesi yazilacaktir.

1. x dogrultusunda bir yiizeyinden konveksiyon isi transferi, y dogrultusunda vir yiizeyi

yalitilmig kodse noktalari. (1 ve 11 noktalar.)
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1 noktas! igin enerji denge denklemi;

d251 91251 ¥ Qkon = 0

AX(Tz—Tl) AE(TIZ"TIJ Ax _
kl 2 Ax +k| 2 Ay +h| ) (Ti—T])—O

Ay Ax ; Ax
Z;(Tz ~T))+ A&;(le ~T))+h E‘(Ti -Ty)=0
Ax = Ay; ise,

h; A h,Ax
T2+T]2—(2+'_;<']_‘f‘)1 =- ;(] T,

11 noktasi igin;

h; A h,A
T+ Ty —(2“‘1—‘)1'11 =‘“”l“§'Ti
K, K

2. x dogrultusunda bir yiizeylerinden konveksiyonla isi transferi olan orta naktalar.(2-
10)

2 noktasi igin;
Q152 T Q132 9352 T Gien =0

AYLTI ;'Tz) ){TIJ_TZJ él(Ts_Tz) _
k, 3\ Ax +k,A Ay +k, 2\ Ax +h,Ax(Ti Tz)—O

A A
A_i(Tl _Tz)+2 (sz _Tz)""&%(Ts_Tz)"'h _(T' _Tz)=0

g
Ay
h le

Tl +T3 +2Tl3 —(4+ZT)T2 = —2
1

hle
k,

3 noktasi igin;

hlAX
ky

hle
T3 = —2——“Ti
k

TZ +T4 +2T14 "(44‘2
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4 noktas! igin;

h]Ax hle
T3+T5 +2T15— 4+2—-iq~ ”I“4 =-2 __RTTi

5 noktasi igin |

hlAX hle
T4+T6+2T|(”— 4'1‘2_'1\_‘~ q =—'2 k Ti
| 1

6 noktasi igin;

hle hlAX
T, =2

T5+T7 +2T]7'—(4+2 k] kl Ti

7 noktasi igin,

hIAX hle
T6+T8+2T|8_ 4+2T 7="'2___T'
|

8 noktasi igin;

hlAX hlAX
Ty + Ty +2Tyg = 4+2—— [Ty =2,
1

9 noktas: igin,

hle hle
T, +T, . +2T,. —|4+2 9=—2 T.

8710720 k)

10 noktas: igin;

hle hlAX
T9+T“+2T2|— 4+2—k"‘ 10 =—2k—Ti
I I

3. Dégeme kaplamasi ile dégeme sap1 birlesim yiizeyinde bulunan y dogrultusunda bir
yiizezleri yalitilmig noktalar. (12 ve 22 noktalar.)
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12 noktas igin;

Qisiz T Ap02 F i3 =0

Ax[T, =T Ax{ Ty, =T, Ay( T, =T Av(T, =T,
'2(Ay 220 Ay k'z Ax 2 Ax

A Ax
' Ay Ay
kT, +k,T,, +(k, +k,)T,, -2(k, +k,)T, =0

A
k (TI_TIZ)"'k (Tzz_Tuz)*'(kl+k2)A_i(T|3"'T|2)=O

22 noktasi igin |
k, Ty +k, Ty, +(k1 +k2)T2I —Z(k, +k2)Tzz =0

4. Birlesim yiizeyindeki orta noktalar.(13-21).

13 noktas: igin;

Qizsi3 FQiasi T Ao 9L =0

Ay(T,-T Ay(T, -T, T,-T T. -T
(ko) L el r) 2Bt BT BT

A A As
(kl +k2)A_))(,(T‘2 _T13) +(k| i kz)l&('rm “Tn)"‘ 2k (Tz F Tn) +2k, A‘

AX
y

1 Ay
(k, +1,)T, +(k, + k)T, + 2k, T, +2k,T,, —4(k, + k,)T,, =0

(Tz = Tls) =0

14 noktas: igin ;

(kl +kz)T|3 +(k| +k2)Tl5 +2k,T, +2k, T, _4(k| +k2)TI4 =0

15 noktasi igin ;

(kl +k2)Tu +(kl +kz)Tm +2k|T4 +2k2T26 "4(k| +k2)T,5 =0

16 noktas: igin ;

(k, +1,)Ts +(k, +k, )T,y +2K, T, +2k,T,, — 4(k, +k,) T, =0
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17 noktasi igin ;

(ky +,,) T +(K, +k,)Tq + 2k, T, +2k, T, — (K, +k, )T, =0

18 noktast igin ;

(k) +1,)T, +(k, +Kk,) Ty +2K, T, + 2k, T,y — 4k, +k,)T,, =0

19 noktasi igin ;

(K, + 1k, )T +(k, +1,) Ty + 2K, T, + 2k, Ty — 4(k, +k,)T,, =0

20 noktast igin ;

(kl "'kz)Tw +(k1 +k2)T21 +2Kk, T, +2k,T,, “4(k1 "‘kz)Tzo =0

21 noktasi igin ;

(ky + k)T + (K, + Kk, )Ty, + 2K, Tyg + 2k, Ty, —4(K, +k, )T, =0
5.y dogrultusunda bir yiizeyleri yalitilmis noktalar. (23,34,45,56,33,44,55,66)

23 noktast igin ;

Q4523 T D122 T Qassy =0

Ty "Tzs) _A_’E(sz _TB) Ax(T}, _Tzs]
sz){ Ax +k, 2 Ay tk, 2\ Ay

Ay Ax Ax

2k, E(T24 —TB)+](2 A—y ZZ;

2T, + T, +T,, —4T,; =0

0

(le‘Tn)"'k (Tu _T23)=O

33 noktast igin ;
2T, + T, +T,, —4T,, =0

34 noktast igin ;
2T + Ty +Tys —4T,, =0
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44 noktas! igin ;
2Ty + T, + T —4T, =0

45 noktasi igin ;
2T, + Ty + Ty, —4T,s =0

55 noktasi igin ;
2Ty, + Ty + T, 415 =0

56 noktasi igin ;
2T+ Ty +T; — 4T, =0

66 noktasi igin ;
2T+ Tss+ T, 4T, =0

6. Biitiin yiizeylerinden iletimle 1s1 transferi olan noktalar. (24-32,35-43,46-48,52-
54,57-59,63-65 noktalan. )

24 noktas igin ;

Qa0 T Q3na T 25500 FAasazg =0

Tu _T24) {Tm - T24) (Tzs - TZ-I) X(T.xs _T24)
szy(—————Ax +k,A Ay +k, Ay A +k,A Ay =0

Ty + T3 + Ty + Ty —4T,, =0

25 noktas igin ;
Ty + Ty + T + Ty —4T,s =0

26 noktast igin ;
T +Ts+Ty +T,; —4T,, =0

27 noktasi igin ;
Ty +Tig + Tpg + Ty = 4Ty, =0



28 noktas igin ;
Ty +T; +Ty + T, —4T, =0

29 noktasi igin ;
Ty +Tg+ T+ Ty —4T, =0

30 noktasi igin ;
Ty +Tg+ T, + T, —4T,, =0

31 noktasi igin ;
Ty + Ty + T, + T, - 4T, =0

32 noktast igin ;
T3| + Tzl + Tss + T43 - 4T32 =0

35 noktast igin ;
Ty + Ty + Ty + T —4T,, =0

36 noktasi igin ;
T35 + Tzs +'T37 + T47 - 4"‘3(, =0

37 noktasi igin ;
Toe + T + Ty + Ty —4T;; =0

38 noktast igin ;
T37 + Tz7 + Ty + T40 - 4T38 =0

39 noktast igin ;
Ty + Ty + Tyy + Ty, —4T,y =0

40 noktast igin ;
T + Ty + T, +T5, 4T, =0

24



41 noktasi igin ;
T40 +T30 + T, + Tsz -4T, =0

42 noktast i¢in ;
T4I +T3l + T43 +T53 - 4'1‘42 = 0

43 noktasi igin ;
To+T, +T,+T, —4T,;,=0

46 noktasi igin ;
Ty +Tys+T,; +Ty; —4T,, =0

47 noktasi igin ;
T+ Ty + Ty + Ty —4T,;, =0

48 noktasi igin ;
T + T + T + 715 =41 =0

52 noktasi igin ;
Ty + Ty +T;, + T, —4T, =0

53 noktasi igin ;
T+ Ty + T, + Ty, —4T5, =0

54 noktasi igin ;
T+ Ty + T + T, —4T;, =0

57 noktas: igin ;
T+ Ty + Ty + Ty —4T5; =0

58 noktasi igin ;
Ty + Ty + Ty + Ty 4T =0

25
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59 noktasi igin ;
Teg + Tyg + Ty + T, —4T5y =0

63 noktasi igin ;
Ty + T, + T, + T, —4T;, =0

64 noktasi igin ;
T+ T+ T+ 1T —4T, =0

65 noktas igin ;
Ty +Tgy + Ty + Ty —4Ts =0

7. x ve y dogrultusunda bir yiizeyleri yahtilmis kose noktalar. ( 67 ve 77

noktalar.)

67 noktasi igin ;

Q567 + Deger = 0

éx_ Tsa-Tm] _A_Y(Tss_Tﬂ)
kzz( Ay +k22 A =0

Ty + Ty + 2T, =0

77 noktasi igin ;
Ty + T +—2T5, =0

8. x dogrultusunda bir yiizeyleri yalitilmig orta noktalar. (68-76 noktalari )

68 noktast igin ;

Ay[(T, =T T, - T T, ~T
kz%( 67Ax os)_'_sz){ 57Ay 68)_*_1(252},.( 69AX os)=0

T, +2Ty + Ty —4T, =0
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69 noktasi igin ;
Tes +2T5g + Ty — 4T, =0

70 noktasi igin ;
Teg +2T5 + Ty, —4T,, =0

74 noktas: igin ;
Ty + 2T, +T,5 —4T,, =0

75 noktasi igin ;
Ty +2T + T, —4T,5 =0

76 noktast igin ;
Ty + 2T + T, —4T,, =0

Silindirik 1sitict eleman ve elemana komsu bolgelerdeki sicaklik dagilimin
bulmak igin sekil 4.3. te gorillen noktalar olusturulmustur. Bitiin noktalarda enerji

dengesi prensibi uygulanarak asagidaki denklemler olusturulmugtur.

9. Isitict elmana komsu olan noktalar. ( 49,50,51,60,62,71,72,73 noktalari.)

49 noktasi igin ;

Qugoao + D3gsa9 T D500 F Qoasas FAozsge =0

T‘,S—T@) (T,s—ij y(Tq,—Tw) (Ta,—TwJ (TWTJQ\
bl . - bt . . - ] ~8 - - ki - — - :0
szy( A +k, Ay +k,082A Ax +k,082 Ay +k,r,Ad, 285Ar )

329, ) _
(3‘64 *285a0) 0 =0

AP, T

T, + Ty +0382T, +0.82T, + > 8SAL

50 noktasi igin ;

Q9550 + D39-550 + 51550 T A7gso =0

Te-T Ty =T T, -T T,g =T
e e S ) L
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49 50

78

92

60

86

71
72

Sekil 4.3.

82

73

62
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A9, Ty ¢.)T
T —{264+ =
0.82T, + T,y +0.82T,, +08A (6 0.8A =0

51 noktasi igin ;

T, +T., +082T, +082T. +148%2 .. -(2.64+”A¢2 )r =0
0" TR 50 27 285Ar ¥ r

60 noktasi igin ;

L o, TaAd 1,A9,
0.82T,, + Ty, +0827T,, + (;‘SA' —{2.64+ (;SA 1, =0

62 noktasi igin ;

082T,, +T.. +082T,, + 922 faA0, Ty, (264 440, }r =0
51 63 73 OSA 08A 62

71 noktasi igin ;

Qa7 T oot T A7 +Aggny =0

ﬂ(Tm_Tn) X(Too_Tn) y(Tn T) ( Tn)
ky > T ka0824 SR 032ay e kA, S

1349, rdAd)z) -
0.5T,, +0.82T,, +032T72+285A Ty (1.64 > 85AT T, =0

72 noktasi igin ;
Q7157 T 97357 T g7 =0
T,

k,032A (T T”)Jrk 0.32A (w)+k A9, (—’—)—0
T Ax W ax s 08Ar -

e o d <l?l Ad’ .
0321y, +03215, + 1o Ty = 064 + OsA—l =0

73 noktasi igin ;

05T, +082T., +032T,, 414202 T, (1.64+r“A¢2)T 0
" ® " 285Ar 285Ar) "
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10. Borunun dig yiizeyindeki noktalar. ( 78,80,82,84,86,88,90,92 noktalar1.)

78 noktast igin ;

Q79578 + Dor7e + Agos7g +Uso7s =0

Ty - T7s) Ar (Tsz _Tn] Ar [Tso Tn] Tm "T7s)
k( )A¢( Yo Thae ST e, ) e A gy =0

A, Ar Ar ad, ( ( Ar)Atb, Ar A,
. _ : T A .0 I I e e = Y
"-‘("‘ 2) ar R g, Tt R g g, Tt Rt g To (st = T Ra pgg, et g T =0

80 noktasi igin ;

A4y oo Ar 84, ( (- 4% }I
k’(’d 2) Ttk o g, Tt Ragr g, T HRata 2gen T = (Ml =5 )+ ka rdA¢,+"’fzssAr

82 noktasi igin ;

Ad Ar Ar Ad Ar)Ad Ar Ad
k,(rd—7)~—'-T83 "’ZrdA¢ ,m+l\,2 Y T84+k,rd—0'8A'rT6,—(ka(rd——)—L+k,-—-~—+k,r I ! =0

84 noktasi igin ;
Ab, Ar Ar Ad, ( [ Ar)A¢, Ar &),
k3("' 2) A m kg Ttk T tkata e Ta~(Kalt =3 s Srubb R ggsar T =0

o

86 noktasi igin ;

Ac\Ad Ar Ar Ab A A Ar A
k( __]__: - Ay _()( __)_r . S
3| I 2 A T87+l\3 ZfdA¢3 T34+|\3 ZrdA¢3 ng"l'kzl'd 08ArT72 k 4 2 ) Ar +l\3 l’dA¢3 +l\zl'd 08Ar 86 0

88 noktas i¢in ;

Ar)mb, Ar Ar A9, ( ( )A¢, Ar Ay, }r
Bl i 4 X (y——— g Cr —— 2T _ Sk Sk, —L g
k’("’ 7 ar Tt gy T R g T T Kt e T kel - 5 R T T L

90 noktasi igin |

Ar) A, Ar Ar A, ( ( Ar) A Ar A,
k( __)__ S Y S e, _Ar)Ad . R
= ) ar R g ag, Tt K g Ton 4 kata g p oo Kol = e1Ab, TRk gy fTo0
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92 noktast igin ;

7) e

Ar Ap
ArT°’+k‘2 —vS Ty 2

Ar

4 A ( ( Ar)
k’(’“" K grag, Tt Rt pgear T ~(ksll =

Ar
ks ‘rAb,

A
Rt Sear

11. Borunun dig yiizeyindeki noktalar. (79,81,83,85,87,89.91,93 noktalari.)

79 noktasi igin ;

Ar T, =T, Ar{ T, — T, Ar[ T, ~T,
h,5A9,(T, - Ty ) + k (r.+-—)A (——71‘—3)+k -——(—"°——ﬁ]+k ——(—3'———31)=0
2% ¢|( W 7)) At 2 ¢l Ar 3 2 riA(bJ 3 2 riAtb_,
Ar)Ag, Ar Ar [ ( __]A¢, Ar )T

k,(r,+ 2) Ar "+k3___2riA¢3T"’"+k‘2 A¢ h,r,Ad, +ky| 1, + 3 ar Fyve ., =-h.r,Ag, T,
81 noktasi igin ;
Ar)A(bz Ar A ( ( Ar_)m: A }r _

ks(ri+ 3 A T,;,,+I\,2riA‘l)sT,g+l\J 120, Tgy —| hyorAd, + k|1, + > A + vyl =—h,r,A,T,
83 noktasi igin ;
an)sh, Ar Ar ( (AL )T _

ks(ri+ 2 ) Ar T+ 321}A¢,T'"+k'1 2.0, Tos = horAd, + k(1 + 2 ) Ar + Vi Ad, s = —~h,r, ¢, T,
85 noktasi igin ;

' E)A% o Ar A [ ( _)Ad) Ar ]T B

I‘s(ri"' 2 J Ar Ky 2rAd, m+k’2riA¢,T"- h,rAd, +k,ir + 2/ Ar +k; r A9, w5 =—h,r AP, T,
87 noktas igin
Ar)Ap, Ar Ar ( A_)Ad:, Ar}r _

k,(ri+ 2 ) Ar Ta6+k32 A¢;T +k,:2 A¢3 (h LAg, +k;| 1, + 7 ) A +k, YYS A h,r,Ad, T,
89 noktasi igin ;
Ar) Ap, Ar Ar ( ( g)Aq)z Ar }r _

ks( 2) Ar T +k, 2rAD, Tg 1‘12 r.Ab, Ty —| harAd, +kyl 1, Ar + VA, 0 = —h:GAG, T,
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91 notasi igin ;

Ar\Ad, . Ar | Ar {  Ar Ad Ar ) »
k,(r, | ) U k‘zmq»‘ T, | k‘2r,A¢, L, (h_,r,mp, Hon o 2) "k L,  h.AdT,

2/ Ar Ar ‘rAd,
93 noktast igin ;
' Ar') Ab, A A ( . ( Ar) Ad,  Ar
k,(r, + 2 ) Ar T +k; 2rAd, Ty +K, 2,09, Ty —{hari Ay + K| 1 + s ) Ar +Kk, rAd, ) T ~h.r,A.T,

Bu denklemler yazildiktan  sonra, denklemlerdeki  sicaklik  terimlerinin
kaysayilaninin hesaplanabilmesi igin, ki, k;, ks, hy, hy, T;, Ty, A, Ar, Ax, Ay, 1;, 1y

sabitlerinin belirlenmesi gerekmektedir.

k; = Doseme kaplamasinin 1s1 iletim katsayisi , ( TS 11261, 1994 );
Parke doseme igin k; =0.17 w/m’K
Hali kaplama igin k; =0.11 w/m’K
Seramik kaplama icin k; = 0.7 w/m’K
k, = Déseme sapinin 1s1 iletim katsayisi ;
ky= 1.032 wim’K
k; = Isttict boru malzemesinin 1s1 iletim katsayist ;
Poly- propylene boru igin ;
ka=0.2204 w/m°K

h, = Su ile 1sttict boru i¢ yiizeyi arasindaki konveksiyon 1s1 transfer katsayis1 (TS
11261, 1994 ),

hy = 1056(0.02 (Ts+273)-4.06)-v,"%/d.% (4.8)

Ax=Ay=0.01 m
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;= Boru i¢ gapi
r;=0.0065 m
ry = Boru dis gapt ;
rg=0.0085 m
Ar=10.002 m
Ad; = 1.2566
Ad, =0.3142
Ad; =0.7853
T; = Isttilan mahallin dizayn sicaklif.
T, = Isttma devresinde dolasan suyun ortalama sicaklig1.
h; = Déseme ile mahal havas: arasindaki 1s1 transfer katsayisi ;

Doseme yiizeyinden ortama 1s1 transferi radyasyon ve konveksiyon yoluyla
gergeklesmektedir. Bu nedenle birlesik bir 1s1 transfer katsayisi hesaplanmasi

gerekmektedir.

h, = h,+h, (4.9)

Panelden radyasyonla 1s1 transferi 1sitilmayan ¢evre yiizeyler arasinda
gergeklesmektedir. Mahalli g¢evreleyen yiizeylere ait sicaklik degerleri arasinda
hissedilir farklar mevcuttur. Bununla birlikte digiik sicakliktaki dig duvar ve pencere
yiizeylerinin oranida mahalden mahale degisir. Bu nedenle 1sitiimayan 1 yuzeylerin

ortalama sicakliini belirlemek gerekmektedir.

Bu sicaklik TS. 11261” de T, olarak gosterilmig ve ;

Tk:'Ti-C.Wd ’ (4]0)
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olarak tanimlanmugtir.

Ty dosemeden 1sitma yapilan mahalli ¢evreleyen ve 1sitma yapilmayan biitiin ig
yluzeylerin alanlan dikkate alinarak hesaplanan ortalama yiizey sicaklik degeridir. (TS
11260, 1994)

T; esdeger konfor i¢ hesap sicaklig1 olup diger isitma sistemleri i¢in tasannmlanan
i¢ konfor sartlarim aynen saglayan ve ISO 7730° a uygun deneylerle veya sayisal
benzetim metodlan ile tespit olunan ve sadece dosemeden isitma sistemlerinin
tasanminda kullamlacak olan i¢ sicakhik degeridir ( TS 11260, 1994 ). Bu sicakhiklar
TS 11261 de verilen Cizelge. 2 den alinabilir.

W, ise dig sicakhik katsayisi olup ;

15
W, =
25+ T,

[T, >-20°C g in] (4.11)

esitlifi ile hesaplamir ( TS 11261, 1994 ).
T4= D1 hava sicaklig
¢ = Oda konum fakté6rii .

Bu durumda panelden radyasyonla transfer olan 1s1 akisi,

& =Cp.o(Tp-Ty) (4.12)

seklinde yazilir ( TS 11261, 1994 )
Ch : Istma ka'sayisi
Cp=567.¢ wmK*
. Déseme kaplama malzemesinin vayinim katsayisi

6 : lsima 1s1 transferi lineer ifade katsayist
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T, +T T, +T,
o=o.00105—"2—i+0.7955 (15°c<( "2 "J<30°J [°C’]

h,=0.Cp
Parke kaplama i¢in ve seramik kaplama igin ;
€=0.88
Cp=4.98 w/m*kK*
Hal: kaplama igin ;
€=0.95
Cp=5.38 wim’K*
30 °C ortalama yiizey sicakligi kabulii ile ;
T,=20°C
Ty=-3°C
c=1
Wy=0.68
Ty=193°C
c=082 (K')

degerleri ile;

Parke ve seramik kaplama i¢in ;
h, = 4.08 wm’K

Hah kaplama igin;
b, = 4.42 wim’K

(4.13)

(4.14)

Yatay bir yiizey igin konveksiyon 1s1 transfer katsayisi literatiirden ;( Is1 Yalitim

Yonetmeligi, 1989)

h,=8.71 wim’K
Boylece toplam 1s! transfer katsayisi
Parke ve seramik kaplama igin ;

hy = 12.79 wim'K
Hali kaplama igin ;

hy =13.13 wim'K

olarak bulunur.
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Belirlenen bu degerler deklemlede yerlerine konularak katsayilar belirlentr.

0.01h, 0.01h,
T,+T,-|2+ K, l=——kl T,

0.02h, 0.02h,
T+T 42T {4+ — [ =-——T,
1

0'02h‘)T 0.02h,
3=~

kl kl !
0.02h, 0.02h,
T,+T, +2Ts -| 4+ " 4=—_k_T'
1 1
0.02h, 0.02h,
T, + T, +2T s —| 4+ 5= —T,
k, k,
0.02h, 0.02h,
T+ T, +2T, - 4+ c 6=—————-—k 1,
1 1
0.02h, 0.02h,
T+ T, +2T s -| 4+ y =———T.
k, k,
0.02h 0.02h
T7+T9+2Tw—(4+ 2 ‘]18= —g"
1 1
0.02h, 0.02h,
T +T,+2T, -{4+— — [T, =———T,
Kk, k,
0.02h, 0.02h,
Ty + T, +27, —| 4+ el
kl kI
0.01h, 0.01h,
TIO+T.‘_2— 2+ k1 n=- kl T.

kT, +1032T,, +(k, +1.032)T,;-2’ k, +1032)T, =0

(k, +1.032)T,, +(k, +1.032)T,, + 2k, T, + 2.064T,, —4(k, +1.032)T,; =0
(k, +1032)T., +(k, +1032)T,, +2k,T, + 2.064T,, — 4k, + 1032)T,, =0
(k, +1032)T,, +(k, +1032)T,, +2k,T, +2.064T,, -4k, +1.032)T, =0
(k, +1032)T;g +(

k, + L032)T,s +(k, +1032)T,, + 2k, T, + 2.064T., —4{k, +1.032)T,, =0



k, +1032)T, +(k, +1032)T, +2k, T, +2.064T,, —4(k, +1032)T,, =

(k, +1032) T, +(k, +1032)

(k, +1032)T,, +(k, +1032)T,, + 2k, T, +2.064T,, — 4(k, +1032)T,, =
(k, +1.032) T, +(k, +1032)T,, +2k,T, +2.064T,, -

( (k, +1032)T,,

)
k, +1032)T,, +(k, +1032)T.

(k, +1.032)T, +(k, +1032)T,, + 2Kk, T,, +2.064T,, - 4(k, +1032)T,, =
k,T,, +1032T,, +(k, +1032)T,, - 2(k, +1032)T,,

2T, + T, +T,, -4T;, =0

Ty +T; +T,s + Ty —4T,, =0
Ty + Ty + Ty + Ty —4T,s =0
Tos+Tis+ Ty +Ty; —4T,, =0
T+ T+ T + Ty —4T,, =0
Ty + Ty + Ty + T3y —4T,, =0
T+ Tg+ T+ T,y —4T, =0
Ty +Tg+Ty +T,, —4Ty, =0
T+ T+ T5, + T, —4T;, =0
Ty + T, + Ty, + T,; - 4T, =0
2T, + Ty, +T,, —4T,, =0

Ty + Ty + Ty —4T,, =0

Ty +T + Ty + T, -4T,5, =0
T+ T+ Ty +Ty; —4T, =0
T + Ty +Tyg + Ty —4T;;, =0
Ty +T, +T +T,, —4T3 =0
T +Tg+Ty+T,,-4T,, =0
Ty + Ty + T, + T, —4T, =0
Ty+Ty+T, +T,, -4T,, =0
T, +T, +T,;+T; -4T, =0
T +Ty +T, +T,, -4T,; =0
2T, +T,; + T, 4T, =0

2T + Ty + Ty, —4T, ;=0

T+ T+ T, +T; =4T, =0

4(k, +1032)T,, =
+2k, T, +2.064T,, — 4(k, +1.032)T,

=0

2)
T

20 —

0
0
0
=0
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T+ T + Ty + Ty —4T,; =0

Ty +TH+Ty +T —4T,, =0

T, + Ty +0.82T,, + 0.82T,, + 0.468T,, —4.1T,, =0
0.82T,, + Ty +0.82T;, +6.675T,53 —9.315T,, =0
Ty + T, +082T,, +082T,, +0.468T,, —4.1T, =0
Ty + Ty + T + T ~4T;, =0

To+T, +T, + T, —4T;, =0

Ty + T+ T +Tes —4T,, =0

2T, + Ty + T —4T;5 =0

2Ty + Ty + T, ~4T, = 0

Tes + Ty + Tig + Ty —4T; =0

T+ T+ Ty +Tgy — 4T =0

Ty +Tyg +Tgy + Ty —4Ty =0

082T,, +0.82T,, + Ty, +6.675T,, —9.315T,, =0
0.82T;, +0.82T,; + T; + 6.675T;, —9.315T, =0
Ty + Ty + Ty + T, —4T, =0

T+ T + T + Tp5 4T, =0

To + Ty + Tg + o —4T5 =0

2T+ Ty + T, — 4T, =0

T + Ty —2T; =0

Ty +2T5; + Ty — 4T, =0

Teg +275 + Ty — 4T =0

Teo +2T5o +T;, ~4T5, =0

0.5T,, +0.82T, +0.32T,, +0.468T,, —2.108T,, =0
0.32T,, +0.32T,; + 6.675T, — 7.315T,, =0

05T, +082T,, +032T,, + 0468T,, —2.108T,, =0
2T, + T3 + 5 -4T,, =0

2T, + Ty +T5 —4T55 =0

2T+ Ty +T- 4T, =0

T+ T —2T5- =0

1.038T,, +0.033T,;, +0.033T,, + 6.88T,, — 7.99T,5 =0

1.038T,, +0.0431T,, +0.0431T,, —(1.124 +0.0081h, ) T,, = —{0.0081h,)T,
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026T,, +0.033T,,+0.033T,, +0.483T,, — 0.809T,, = 0

026T,, +0.0431T,,, +0.0431T,, —(0.346+0.002h, )T,, = ~(0.002h, )T,
1.038T,, +0.033T,, +0.033T,, +6.88T,, — 7.99T,, = 0

1.038T,, +0.0431T,, +0.0431T,, —(1.124 + 0.0081h, ) T,, = -(0.0081h, )T,
0.26T,; +0.033T,, +0.033T,, +0.483T,, — 0.809T,, = 0

026T,, +0.0431T,, +0.0431T,, —{0.346 + 0.002h, ) T,, = —{(0.002h, )T,
1.038T,, +0.033T,, +0.033T,, + 6.88T,, - 7.99T,, =0

1.038T,, +0.0431T, +0.0431T,, — (1124 +0.0081h_)T,, =—(0.0081h, )T,
0.26T,, +0.033T4+0.033T,,, +0.483T,, — 0.809T,, = 0

026 T, +0.0431T,, +0.0431T,, —(0.346 +0.002h, )T,, = —{0.002h, )T,
1.038T,, +0.033T,, +0.033T,, + 6.88T,, —~ 7.99T,, = 0

1.038T,, +0.0431T,, +0.0431T,, — (1124 + 0.0081h, )T,, = —(0.0081h, )T,
0.26T,, +0.033T,, +0.033T,, +0483T,, — 0.809T,, = 0

026T;, +0.0431T,, +0.0431T,, — (0346 +0.002h, ) T,, = -(0.002h, )T,

Aym islemler sekil 4.4. te gorulen 20 cm boru mesafesine sahip désemeden 1sitma
paneline uygulanacaktir. Simetriden dolay1 boru ekscninden y dogrultusunda gegen
dogru boyunca yalitilmis oldugu kabul edilmistir.

Sekil 4.5. te ise 1sitic1 eleman iizerinde olusturulan noktalar gérillmektedir.
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001h 001h,
T, +T, |2+ =———LT

k,
002h 0.02h,
T, +T, +2T; - -—0 T
kl
002hl 0.02h,
T,+T, +2T, -{4+ - T,
k,
002hl 0.02h,
T, + T, +2Ts—| 4+ “—_-k—T'
1
002h 0.02h,
T +Tg +2T —| 4+ =—-——"T,
k,
002h 0.02h,
T, +T, +2T, 4+ —T,
kl
002h 0.02h,
Te+ T, +2T s —| 4+ ——k—'l‘i
1
002h 0.02h,
T,+T, +2T,, - 4+ " P!,
1
002hl 0.02h,
Ty + Ty +2T,, —| 4+ g =——F—T,
l(l
002h 0.02h,
T, + T, +2T,, - - ;
kl
Oth, 0.01h,
T +Ty — 2+ k1 = K LT
kT, +1032T,, +(k, +1032)T,, - 2(k, +1.032)T, =0

k, +1032)T, +(k +1032)Tl +2Kk, T, +2.0647,, —4(k, +1.032)T, =0
K, +1032)T,, +(k, +1032)T,, +2k,T, +2.064T., - 4(x, +1032)T, = 0
K, +L032)T,, +(k, +1032)T,, +2k,T, +2.064T,, - 4(k, +1032)T, =0

T, =

=

( (
( ( )
(K, (
(k. +1032)T;; +(k, +1032)T,- +2k, T, +2.064T,, — 4k, +1032)T, =0
( ( 2JT,, =0
( (k, 2)T, =0

)
K, +1032)T, +{k, +1032)T,, + 2k, T, +2.064 T, — 4(k, +103

k, +1032)T,, +(k, +1.032)T,, +2k, T, + 2.064T,, - 4(k, +1032)T, =
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(k, +1.032) T,y +(k, +1032)T,, + 2k, T, +2.064T,, - 4k, +1.032)T,, =0
(k, +1032)T,, +(k, +1032)T,, +2k,T, +2.064T,, —4(k, +1.032)T,,
(k, +1032)T,, +(k, +1032)T,, +2k,T,, +2.064T,, - 4(k, + 1.032)T21 =0

k,T,, +1032T,, +(k, +1032)T,, - 2(k, +1032)T,, =0
2T, + T, + Ty —4T;, =0

Ty + T3 + Ty + T35 —4T,, =0
T+ Ty + T + Ty —4Ts =0
Tos +Tis + Ty + Ty 4Ty =0
Ty + Ty + Ty + Ty = 4T, = 0
Ty +T; + Ty + Ty —4T =0
Ty + T+ Ty +T,) —4Ty =0
Ty +T+Ty +T, 4T, =0
T + T+ T, + T, —4T;, =0
T +T +T; +T,, -4T,, =0
2T, + T, +T,, —4T;; =0

Ty + T +T;s—4T,, =0

Ty +T, + Ty + Ty —4Tys =0
T+ T +T; +T, 4T, =0
Ty + Ty + Ty + Ty —4T;;, =0
T+ Ty + Ty + Ty —4T,g =0
Ty + Ty + T + Ty —4T,, =0
Ty + Ty + T, +T;, —4T,, =0
T +Ty+T, +T,, 4T, =0
T, +T, +T;+T,; -4T, =0
Ty +Ty+T, +T, -4T,=0
2T+ Ty + T, — 4T, =0
2T + T, + T —4T,s =0

T+ T+ Ty +T; —4T, =0
T+ Ty + T+ Ty —4T,;, =0
Ty +Ty +Ty+T,y —4T 3 =0
T+ T +T+T,—4T, =0

60
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Ty + Ty + Ty + Ty — 4T, =0

T+ Ty + Ty, + T, —4T, =0

T + Ty + T + Ty — 4T, =0

Ty + Ty + Ty + T, —4T,; =0

T,; + T,; + 0827, + 0.82T,, +0468T,, —4.108T, =0
164T,, + T, +6.675T, - 9315T; =0

2T + Ty + Ty, —4T4 =0

Toe + Ty + Ty + Tgy 4T, =0

Tsﬁ7 + Ty +Tsg +Tgg —4T = 0

Ty + T + Ty + Ty 4Ty, = 0

Tog+ Ty +Tgo + T, —4T, =0

T, + T + Ty + Ty, =47, =0

T + T +T; + T, —4T,, =0

Ty + T, +Ty + T, —4T,, =0

T+ T3+ T + 15, —4T,, =0

T, +0.82T;, +0.82T,; +6.675T;, —9.315T,;; =0

Ty + Ty =2T,, =0

Tee +2T;; + Tg —4T,; =0

Ty +2T + Ty, —4T; =0

Ty +2Ty + T,y —4T,, =0

2T + Tgo +T5, =4T,, =0

2T, + Ty + T, = 4T, =0

2Ty + Ty + T, =4T,, =0

2T + Ty +Toy 4T, =0

2T +Ty3 + T, — 4T, =0

0.82T,s +0.5T,, +0.32T,, +0.468 1, —2.168T,; =0
0.64T,5 +6.675T¢; = 7.315T, = 0

6.88T,; + 1.038T,, +0.066T,, — 7.99T,, =0

10387, +G.0862Ty, — (L1123 +N0ualh ) iy = —(0.0081h T,
0.26T,, +0.033T,,+0.033T;, +0.483T,, —0.809T,, =0

0.26T,, +0.0431T 4 +0.0431T,, —(0.346 + 0.002h. )T, = -{0.002h.)T,
1.038T,, +0033T,, +0.033T,, +6.88T,, — 7.99T,, =0
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1038T,, +0.0431T,, +0.0431T,, —(1.124 + 0.0081h, )T, =—{0.0081h, )T,
026T,, +0.033T,+0.033T,, + 0.483T,, — 0.809T,, = 0

026T,, +0.0431T,, +0.0431T,; (0346 +0.002h, )T,, = —(0.002h, )T,
1038Ty, +0.066T,, +6.88T,, — 799T,, =0

1.038T, + 0.0862T,, —(1.124+0.0081h,)T,, = —(0.0081h,)T,

Sekil 4.5
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Iki sistem iginde sonlu farklar esitlikleri yazildiktan sonra bu esitliklerdeki

sabitler matris formunda
[A][T]=[C]

seklinde yazilir.

A matrisi katsayilar matrisi olup ;

[ ay a3 ... @1n-1  2n
a3y an . @n-1  22n
A=l . o L
an-—l,l an—l,Z ---- An_1n-1 an-l,n
L Ap] Ap2 e an.n-1 Ann |
seklinde kare matristir.
[T, ] [ ¢ ]
T 2
T=| ; C=
Tn—l Ch-1
L Ty Cnn

Lineer cebirden ;

[T] = [A"] x[C] oldugundan,

A matrisinin tersi bulunup C matrisi ile ¢arptlirsa her noktadaki T degerleri elde
edilir.
Bu iglemi gerseklestirmek i¢in £K I[lLa ve EK ILb bilzisayar programlar

hazirlanmistir.

EK ILa. 10 cm boru mesafesi, EK I1.b. 20 cm boru mesafesi igin hazirlanmigtir.



45

BOLUM 5
SONUCLAR

Onceki bolimde sekil 4.2. ve sekil 4.4. te gorilen 4 cm kalinhginda 1sitict sap ve
1 cm doseme kaplamasindan olusan déseme panelinin 10 cm ve 20 cm boru aralikls
konstriikksiyonlan igin sicaklik dagilimimi veren sonlu farklar metodundan elde edilen
denklemler olugturuldu.

. Bu denklem takimlannin farkhi déseme kaplama malzemeleri, farkit i¢ ortam
sicakliklan ve farkli 1sitma suyu sicakliklan igin, hazirlanan bilgisayar programlan ile
¢oziilmesinden elde edilen sonuglar Ek . de verilmistir.

Bu bolumde elde edilen sonuglar bagka kaynaklardan elde edilen sonuglaria
karsilastinlmistir. Degisik ¢evre ve panel sartlan igin elde edilen sonuglar incelenerek
sistemdeki degisikliklerin etkileri degerlendirilmisgtir.

Sekil 5.1., 5.2, 5.3., 5.4 de sonlu farklar metodu ile elde edilen sonuglardan
bulunan, farklh ortalama su sicakliklan i¢in ortalama yiizey sicakhklarnim veren
grafikler ¢izilmistir.

Grafiklerde gorildagi gibi ortalama yiizey sicakliginin, orialama su sicakhign ile
degisimi lineerdir. Bu durum diger dizayn abaklarinda gorillen karakteristik bir
durumdur. Fizyelojik ve konfor sartlanindan dolay1 yazey sicakliklaninda sinirlamalar
oldugundan, mahallin bityiik 1s1 kayiplanm su sicakligim arttirarak karsilamak uygun
degildir.

Tablo 5.1. ve 5.2. de 20 °C mahal stcakhgi ve 20 cm boru aralidt igin elde edilen
ortalama yizey sicakliklan M.M.O. ( 1993 ) ve Korver firmasimin kuflandif tasarim
abaklanndan elde edilen degerler ile kargilagtinimustn.

Bu tablodan goraldiigi gibi aym sartlarda iki kaynaktan elde edilen sonuglar sonlu
farklar metodundan elde edilen sonuglarla uygunluk géstermektedir. Sonuglar
arasindaki kucik farkliliklar ¢6ziim metodlannaa wvygulanan bazt kabul ve
yaklagimlardan kaynaklanmaktadir.

Dizayn abaklannda sadece ortalama yizey sicaklik degerleri bulunmaktadir.
Déseme yiizeyindeki sicaklik dagilim hakkinda bir fikir vermemektedir. Dogemeden
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Hah Kaplama (18 C i¢ ortam sicakligr)

| =A—Modiil =10 cm === Modiil =20 cm |

Sekil 5.1. Ortalama Doseme Yiizey Sicaklif Degistmi
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Hah Kaplama (20 C i¢ ortam sicakligi)
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Seramik Kaplama (18 C i¢ ortam sicaklifi)
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Seramik Kaplama (20 C i¢ ortam sicakhif)
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isitmada ylzey {izerinde izin verilen sicaklik degerlerini asan sicakliklara sahip
bolgelerin olugmasi hem konfor hem de déseme kaplama malzemesi ve doseme
tzerindeki egyalar agisindan istenmeyen bir durumdur.

Sonlu farklar metodundan elde edilen ¢oziimde doseme kaplama malzemesinin
yuzeyindeki sicaklik dagthmi ile birlikte kaplama ile doseme sapimn birlegim
ylzeyindeki ve dégeme sapi igerisindeki sicaklik dagilim da belirlenebilmektedir.

Birlesim yiizeyindeki sicaklik dagilimimin belirlenmesi birlestirme malzemesi
agisindan, sap igerisindeki sicaklik dafliminin belirlenmesi ise olugabilecek 1sil
gerilmelerin belirlenmesi agisindan kullamglidir.

Tablo 5.1. Hali kaplama igin ortalama yiizey sicakiiklarimin karsilagtiriimas.

Ortalama su sicakhig °C Ortalama viizey sicakli§i°C

Sonlu farklar metodu MM.0 Koryer

40 24.76 245 24.7
45 25.95 256 259
50 ‘ 27.15 26.8 27

55 28.35 279 282

Tablo 5.2. Seramik kz plama i¢in ortalama viizey sic.':hiklarimn karsilastiriimasi.

Ortalama su sicakligi °C Ortalama yizey sicaklifi°C

Sonlu farklar metodu MM.O Korver

4C 2045 26.6 254
45 28.97 282 269
50 29.7 299 286
55 31.32 31.55 29.7
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Sonlu farklar metodunda olugturulan noktalanin sikhifina gére siirekli sicaklik
dagilimina yaklasilmaktadir. Olusturulan nokta sayis1 ne kadar fazla olursa sirekli
sicaklik dagilimina o kadar yaklagilir. Ancak nokta sayisi arttikga denklem sayisi biyiik
miktarda artacagindan ¢o6ziime ulagmak daha uzun zaman gerektirecektir.

Sekil 5.5.,5.6.,5.7.,5.8.,5.9.,5.10.,5.11. de farkli doseme malzemeleri, farkli i¢
ortam sicakliklan, farkl: su sicakliklan i¢in 10 mm ve 20 mm boru arahlan igin doseme
icerisindeki sicaklik dagilimlan gizilmistir.

Bu gekil ve grafiklerin incelenmesinden su sonuglar gikanimigtir.

Boru mesafesi ile ortalama yiizey sicakhign birbiri ile ters orantih olarak
degismektedir. Yani boru mesafesi arttik¢a ortalama yiizey sicaklign diigmektedir.

Yiizey sicakhigi dagilimimin uniform olusu gézoniine alinmas: gereken diger bir
faktordur. Yuzey sicakliginin diizgiin olarak dagihmi arttikga mahaldeki insanlann
konfor hissi artacaktir. Yizey sicakhgimin dagihmimn dizginligi azalan boru arahig
ile artmaktadir. Dagilimin diizginlagiiniin artmas: igin birim alandaki boru sayisinin
artinlmas: gerekmektedir. Teorik olarak borular arasi mesafe 0 oldugunda yiizeyde
sabit bir sicaklik olusacaktir. Duzginliik azalan su sicakh@ ile de artmaktadr.

Doseme malzemesi degisiminin etkilerini analiz etmek igin Tablo 4.3.
olusturulmugtur. Bu tabloda 20 °C i¢ ortam sicakhgi, 20 cm boru araliga ve 55 °C
ortalama su sicaklifnn igin hah kaplama ve seramik kaplama 1¢in yiizey sicakhk degerleri

kargilastinlmistir.

Tablo 5.3. Dégeme kaplamalarimn karsilagtiniimast.

Kaplama Malzemesi Yiizey sicakhid °C
Hali Kaplama 2835
Seramik Kaplama 31.32

Déseme kaplamasi projeci tarafindan bilinmesi gereken ¢ok énemli bir d'zayu
faktoriidir. Déseme kaplamasinin tipinin doseme yiizey sicakiizini ve dolayisiyla 1si

verimini Onemli oranda etkiledigi gorilmektedir. Bu nedenle doseme kaplama
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Sekil 5.5. Hali kaplama, 18 °C i¢ sicaklik, 10 cm boru mesafesi, 40 °C su sicaklig

30°C p—/————

43°C p=——= ' —

45 °C ///_\\4
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48°C 49°C

Sekil 5.6. Halt kaplama, 18 °C i¢ sicaklik, 10 cm boru mesafesi, 55 °C su sicakhigi
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Sekil 5.7. Halt kaplama, 20 °C ig¢ sicaklik, 10 cm boru mesafesi, 40 °C su sicakiig.
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Sekil 5.8. Seramik kaplama, 18 °C i¢ sicakhk, 10 cm boru mesafesi, 40 °C su sicak.g1.
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malzemesi dizayn asamasinda belirlenmeli ve daha sonra kesinlikle degistiriimemelidir.
Aksi halde yiizeyde asin 1sinma veya 1s1 kaybim kargilayamayacak diizeyde yetersiz
1sinmaya neden olabilir.

Genel olarak diisiik 1s1l iletkenlige sahip doseme kaplama malzemelen ylzey
sicakligim dastirmektedir.
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EK.IL Program Sonuglari.

1 cm hah kaplama
Modiil=10

Su sicakhigr= 40
Oda sicaklif1 = 18

Konveksiyon 1s1 transfer

katsayis1= 13.13

Déseme kaplamas 1si
iletim katsayisi= .11

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T(1)=24.81168
T2 )= 24.83103
T( 3 )= 24.88403
T(4)=24.95518
T( 5 )=25.01867
T( 6 )= 25.04469
T( 7 )=25.01868
T( 8 )=24.9552
T( 9 )= 24.88405
T( 10 )=24.83105
T( 11 )=24.81171
T( 12 )=32.92301
T( 13 )= 32.96796
T( 14 )=33.09198
T( 15 )= 33.26097
T( 16 )=33.41515
T( 17 )= 33.47951
T( 18 )=33.41516
T( 19 )= 33.26101
T( 20 )= 33.09203
T( 21 )= 32.96801
T( 22 )=32.92308
T( 23 )=33.73788
T( 24 )= 33.7915
T( 25 )= 33.94198
T( 26 )= 34.15449
T( 27 )= 34.35982
T( 28 )= 34.44978
T( 29 )= 34.35983
T( 30 )= 34.15453
T( 31 )= 33.94203
T( 32 )= 33.79156
T( 33 )=33.73794
T( 34 )= 34.44548
T( 35 )=34.51819
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T( 36 )= 34.72994
T( 37 }= 35.05519
T( 38 )= 35.41983
T( 39 )= 35.59992
T( 40 )=35.41986
T( 41 )= 35.05523
T( 42 )=34.73001
T( 43 )=34.51826
T( 44 )= 34.44555
T( 45 )= 35.00766
T( 46 )= 35.10583
T( 47 }= 35.40443
T( 48 )=35.91645
T( 49 )= 36.66439
T( 50 )=>37.11024
T( 51 )= 36.66443
T( 52 )= 35.91651
T( 53 )= 35.4045
T( 54 )=35.10591
T( 55 )= 35.00776
T( 56 )= 35.37354
T( 57 )= 35.49303
T( 58 )= 35.8655
T( 59 )= 36.54182
T( 60 )=37.65277
T(61)=0

T( 62 )= 37.65281
T( 63 )= 36.54187
T( 64 )= 35.86558
T( 65 )= 35.49313
T( 66 )= 35.37363
T( 67 )= 35.50041
T( 68 )= 35.6273
T( 69 )= 36.02272
T( 70 )= 36.73257
T( 71 )= 37.82392
T( 72 )= 38.90397
T( 73 )= 37.82394
T( 74 )= 36.73261
T( 75 )= 36.02279
T( 76 )= 35.62739
T( 77 )= 35.50051
T( 78 )= 37.44605
T( 79 )= 39.86684
T( 80 )= 37.78221
T( 81 )= 39.88392

T( 82 y=37.91963
T( 83 )=39.89161
T( 84 y=38.55127
T( 85 )=39.92471
T( 86 y=39.00752
T( 87 )=39.94837
T( 88 )=38.55126
T( 89 )=39.9247
T( 90 )=37.91959
T( 91 )=39.89161
T(92 )=37.78218
T( 93 )=39.88391
Ortalama viizey
sicakligi= 24.92422



1 cm hal kapalama
Modiil=10

Su sicakligr= 45
Oda sicaklifr = 18

Konveksiyon 1s1 transfer

katsayisi= 13.13

Doseme kaplamasi 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63
T( 1 )=26.36002
T(2 )= 26.38373
T( 3 )= 26.44867
T( 4 )=26.53587
T( 5 )= 26.61369
T( 6 )= 26.64563
T( 7 )=26.6137
T( 8 )=26.53589
T( 9 )= 26.4487
T( 10 )=26.38375
T( 11 )= 26.36006
T(12)=36.31516
T( 13 )=36.37022
T( 14 )= 36.5222
T( 15 )= 36.72926
T( 16 )=36.91824
T( 17 )= 36.99729
T( 18 )= 36.91825
T( 19 )= 36.72931
T( 20 )= 36.52225
T( 21 )=36.37029
T( 22 )=36.31522
T( 23 )=37.31534
T( 24 )= 37.38105
[( 25 = 37.56544
T( 26 )= 37.8258
T(27 }=33.0774
T( 28 )= 38.18813
T( 29 )= 38.07742
T( 30 )= 37.82584
T( 31 )=37.5655
T(32 )=37.38112
T( 33 )=37.3154
T( 34 )= 38.18406
T( 35 )= 38.27321

58

T( 36 )= 38.53272
T( 37 )=38.93108
T( 38 )= 39.37743
T( 39 )= 39.60039
T( 40 )= 39.37745
T( 41 )=38.93113
T( 42 )= 38.53279
T( 43 )= 38.27328
T( 44 )=38.18415
T( 45 )= 38.87453
T( 46 )= 38.99496
T( 47 }=39.36118
T( 48 )= 39.98835
T( 49 )= 40.90081
T( 50 )= 41.45856
T( 51 )= 40.90085
T( 52 )= 39.98841
T( 53 )= 39.36126
T( 54 )= 38.99505
T( 55 )= 38.87463
T( 56 )= 39.32413
T( 57 )= 39.47094
T( 58 )= 39.92868
T( 59 )= 40.76035
T( 60 )= 42.12885
T(61)=0

T( 62 )= 42.12889
T( 63 )= 40.76042
T( 64 )= 39.92877
T( 65 )= 39.47106
T{ 66 )= 39.32423
T( 67 )= 39.48009
T¢ 68 )= 39.63605
T( 69 )= 40.12224
T( 70 )= 40.99555
T( 71 )= 42.33925
T; 72 )= 43.67428
T( 73 )= 42.33976
T( 74 }= 40.9956
T( 75 )= 40.12231
T( 76 )= 39.63616
T( 77 )= 39.48019
T( 78 )= 41.87397
T( 79 = 44.84371
T( 80 )= 4227755
T( 81 )= 44.86325

T( 82 y=42.45892
T( 83 )=44.87303
T( 84 y=43.23056
T( 85 =44.91169
T( 86 )=43.8023
T( 87 y=44.94023
T( 88 )=43.23053
T( 89 y=44.91169
T( 90 )=42.45888
T( 91 )=44.87303
T(92 y=42.27753
T( 93 y=44.86324
Ortalama yiizey
sicakligr= 26.49794



1 cm hah kaplama
Modiil=10

Su sicakligi= 50
Oda sicakligi = 18

Konveksiyon 1s1 transfer

katsayis1= 13.13

Ddseme kaplamas: 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2532.23
T( 1 )=27.90884
T( 2 )= 27.9369
T( 3 )=28.0138
T( 4 )= 28.11704
T( 5 )= 28.2092
T( 6 )=28.24706
T( 7 )= 28.20921
T( 8 ¥=28.11707
T( 9 )=28.01383
T( 10 )= 27.93694
T( 11 )= 27.90887
T( 12 )= 39.70834
T( 13 )= 39.77354
T( 14 )= 39.95348
T( 15 )= 40.19865
T( 16 )= 40.42243
T( 17 )= 40.51619
T( 18 )= 40.42244
T( 19 )=40.1987
T( 20 )=39.95354
T( 21 y=39.77361
T( 22 )= 39.70842
T( 23 )= 40.8939
T( 24 )= 40.97171
T( 25 )= 41.19003
T( 26 )= 41.49826
T(27 )=41.79616
T( 28 )= 41.92767
T( 29 )=41.79618
T( 30 )= 41.4983
T( 31 )= 41.1909
T( 32 }=40.97178
T( 33 )= 40.89397
T( 34 = 41.9238
T( 35 )= 42.02937
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T( 36 )= 42.33668
T( 37 )= 42.80819
T( 38 )= 43.33627
T( 39 )= 43.60215
T( 40 )= 43.3363
T( 41 )= 42.80824
T( 42 J= 42.33675
T( 43 )= 42.02945
T( 44 )= 41.92389
T( 45 )= 42.74257
T( 46 )= 42.88528
T( 47 )= 43.31915
T( 48 )= 44.06151
T( 49 )= 45.13858
T( 50 )= 45.80835
T( 51 )= 45.13861
T( 52 )= 44.06158
T( 53 )= 43.31922
T( 54 )= 42.88539
T( 55 )= 42.74267
T( 56 )= 43.27592
T( 57 )= 43.45007
T( 58 )= 43.9931
T( 59 )= 44.98016
T( 60 )= 46.60626
T(61)=0

T( 62 )= 46.6063 1
T( 63 )= 44.98021
T( 64 y=43.99318
T( 65 )= 43.45018
T( 66 )= 43.27604
T( 67 )= 43.46098
T( 68 Y= 43.64603
T( 69 )= 44223
T( 70 )= 45.25976
T( 71 )= 46.85575
T( 72 )= 48.44551
T( 73 )= 46.85579
T( 74 )= 45.25982
T( 75 )= 44.22307
T( 76 )= 43.64613
T( 77 )= 43.46109
T( 78 )= 46.30341
T( 79 )= 49.82249
T( 80 )= 46.77437
T( 81 )= 49.84429

T( 82 )=46.99958
T( 83 )=49.856
T( 84 )=47911
T( 85 )=49.89978
T( 86 )=48.59793
T( 87 )=49.9328
T( 88 )=47.91098
T( 89 )=49.89978
T( 90 )=46.99953
T(91)=49.856
T( 92 y=46.77435
T( 93 y=49.84428
Ortalama yuzey
sicakli;i= 28.07214



1 cm hah kaplama
Modiil=10

Su sicakligi= 55
Oda sicakhigs = 18

Konveksiyon 1s1 transfer

katsayis1= 13.13

Doéseme kaplamasi 1s1

iletim katsayisi= .11

Su ile boru arasindaki
konveksiyon katsayisi=

2637.83
T( 1 )=29.45809
T 2 )=29.49051
T( 3 )=29.57937
T( 4 )=29.69866
T( 5 )=29.80517
T( 6 )= 29.84895
T( 7 )= 29.80517
T( 8 )=29.69868
T( 9 )=29.5794
T( 10 )= 29.49055
T( 11 )=29.45813
T( 12 )= 43.10246
T( 13 )= 43.1778
T( 14 )= 43.38571
T( 15 )= 43.66899
T( 16 )= 43.9276
T{ 17 )= 44.03606
T( 18 )= 43.92761
T( 19 )= 43.66904
T( 20 )= 43.38577
T(21 )=43.17787
T( 22 )= 43.10254
T( 23 )= 44.47344
T( 24 )= 44.56336
T( 25 )= 44.81562
T( 26 )= 45.17173
T( 27 )= 45.51597
T( 28 )= 45.56827
T( 29 =45.51598
T( 30 )=45.17178
T(31 )= 44.81569
T 32 )= 44.56344
T( 33 /= 44.47352
T( 34 )= 45.66455
T( 35 )= 45.78657
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T( 36 )= 46.14168
T( 37 )= 46.68636
T( 38 )= 47.29623
T( 39 )= 47.60505
T( 40 )= 47.29626
T( 41 )= 46.68642
T( 42 )= 46.14177
T( 43 )= 45.78667
T( 44 )= 45.66465
T( 45 )= 46.61167
T( 46 )= 46.77667
T( 47 )= 47.27819
T( 48 )= 48.13579
T( 49 )= 49.37753
T( 50 )= 50.15943
T( 51 )= 49.37757
T( 52 )= 48.13586
T( 53 )= 47.27828
T( 54 )= 46.77678
T( 55 )= 46.61178
T( 56 )= 47.22878
T( 57 )= 47.43027
T( 58 )= 48.0586
T( 59 )= 49.20109
T( 60 )= 51.08488
T(61)=0

T( 62 )= 51.08494
T( 63 )=49.20116
T( 64 )= 48.05869
T( 65 )= 47.4304
T( 66 )= 47.22892
T( 67 )= 47.44292
T( 68 )= 47.65708
T( 69 )= 48.32484
T( 70 )= 49.5251
T( 71 )= 51.37336
T( 72 )= 53.21756
T( 73 }= 51.37339
T( 74 Y= 49.52515
T( 75 )= 48.32492
T( 76 )= 47.65719
[( 77 }= 47.44305
T( 78 )= 50.73421
T( 79 )= 54.80294
T( 80 )= 5'.27248
T( 81 )= 54.82683

T( 82 )=51.54145
T( 83 )=54.84032
T( 84 )=52.59248
T( 85 )= 54.88882
T( 86 )=53.39438
T( 87 )= 54.92596
T( 88 )=52.59246
T( 89 y=54.88882
T(90 y=51.5414
T( 91 )=54.84031
T(92 y=51.27246
T( 93 )= 54.82682
Ortalama yiizey
sicakligi= 29.6468



1 cm hali kaplama
Modui=10

Su sicakligr= 40
Oda sicakligi = 20
Konveksiyon 1s1
transfer katsayisi=
13.13

Doéseme kaplamas: 1s1

iletim katsayisi= .11

Su ile boru arasindaki

konveksiyon
katsayisi= 2321.03
T¢1)=26.19381
T(2)=2621143
T( 3 )=26.25972
T( 4 )=26.32455
T(5 )y=26.38238
T( 6 )=26.40604
T(7)y=26.3824
T( 8 )=26.32458
T(9 =26.25975
T(10)=26.21146
T(11)=26.19384
T( 12 )=33.56935
T( 13 )= 33.61029
T( 14 )=33.72329
T( 15 )=33.87728
T( 16 )=34.01772
T( 17 )=34.07619
T( 18 )=34.01773
T( 19 =33.87732
T(20 }=33.72334
T( 21 )=33.61035
T( 22 )=53.56942
T( 23 )=34.31021
T( 24 )=34.35905
T( 25 )= 34.45615
T( 26 )= 34.68982
T( 27 y=34.8769
T( 28 )=34.95844
T( 29 )=34.87692
T( 30 )= 34.€8v86
T( 31 )=34.4962
T(32 )=34.35912
T( 33 )=34.31027
T( 34 y=34.95335
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T( 35 )= 35.01956
T( 36 )=35.21245
T( 37 )= 35.50894
T( 38 )=35.84162
T( 39 )= 36.00373
T( 40 )= 35.84165
T( 41 )= 35.50899
T( 42 )= 3521251
T( 43 )= 35.01963
T( 44 )= 34.95343
T( 45 )= 35.46409
T( 46 )= 35.55339
T( 47 }=35.82514
T( 48 )= 36.29184
T( 49 )=36.97691
T( 50 )= 37.37323
T( 51 )= 36.97695
T( 52 )= 36.2919
T( 53 )= 35.82521
T( 54 )= 35.55347
T( 55 )= 35.46418
T( 56 )= 35.79626
T( 57 )= 35.90476
T( 58 )= 36.24289
T( 59 )= 36.85639
T( 60 )= 37.86208
T(61)=0

T( 62 )=37.86212
T( 63 ¥= 36.85645
T( 64 )= 36.24297
T( 65 )= 35.90487
T( 66 )= 35.79635
T( 67 )=35.9114
T( 68 )= 3¢.02655
T( 69 )= 36.38527
T( 70 )= 3702877
T( 71 )= 38.01699
T( 72 )= 38.9895
T( 73 )= 38.01701
T( 74 )= 37.02881
T( 75 )= 36.38534
T( 76 )= 36.02664
T(77)=359115
T( 78 )= 37.67577
T( 79 )= 39.87886
T( 80 )= 37.98915

T( 81 )= 39.89489
T( 82 )=38.10249
T( 83 )=39.90118
T( 84 y=38.67925
T( 85 }=39.93149
T( 86 )=39.08274
T( 87 y=39.95232
T( 88 y=38.67923
T( 89 )=39.93149
T( 90 )=38.10245
T(91 =39.90117
T(92 =37.98912
T( 93 )= 39.89489
Ortalama ytizey
sicakligr= 26.29633



1 cm hah kaplama
Modil=10

Su sicaklign= 45
Oda sicakhign = 20

Konveksiyon 1s1 transfer

katsayisi= 13.13

Ddoseme kaplamasi 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63

T( 1 )=27.74202
T( 2 )= 27.76401
T( 3 )=27.82424
T(4 )= 27.90511
T( 5 )=27.97726
T( 6 )= 28.00685
T( 7 )=27.97727
T( 8 }=27.90513
T( 9 )=27.82426
T( 10 )= 27.76403
T( 11 )=27.74206
T( 12 )=36.9612
T( 13 }=37.01228
T( 14 )= 37.15322
T( 15 )= 37.34528
T( 16 )= 37.52051
T( 17 )=37.59367
T( 18 = 37.52052
T( 19 )= 37.34532
T(20 )=37.15327
T(21 )=37.01234
T( 22 }=36.96127
T( 23 )= 37.88737
T( 24 )= 37.9483
T( 25 )= 38.11921
T( 26 )= 3836082
T( 27 )=38.59417
T( 28 )= 38.69648
T{ 20 )= 38.59419
T( 30 )= 38.36056
T(31 )=38.11437
T( 32 )= 37.94838
T( 33 )= 37.88743
T( 34 )= 38.69162
T( 35 )= 38.77427
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T( 36 )= 39.01491
T( 37 )= 39.3845
T( 38 )= 39.79888
T( 39 )= 40.00385
T( 40 )= 39.7989
T( 41 )= 39.38456
T( 42 )= 39.01498
T( 43 )= 38.77435
T( 44 )= 38.69171
T( 45 )= 39.33064
T( 46 )= 39.4422
T( 47 )=39.78156
T( 48 )= 40.3634
T( 49 )= 41.21297
T( 50 )=41.72116
T( 51 )= 41.21301
T( 52 )= 40.36346
T( 53 )= 39.78164
T( 54 )= 39.4423
T( 55 )= 39.33074
T( 56 )= 39.74652
T( 57 )= 39.88235
T( 58 )= 40.30574
T( 59 )= 41.07458
T( 60 )= 42.3378
T(61)=0

T( 62 )= 42.33784
T( 63 )= 41.07465
T( 64 )= 40.30583
T( 65 )= 39.88246
T( 66 )= 39.74665
T( 67 )= 39.89075
T( 68 )= 40.03497
T( 69 )= 40.48446
T( 70 )= 41.29141
T( 71 = 42.53197
T( 72 )= 43.75957
T( 73 )=42.532
T( 74 = 41.29145
T( 75 )= 40.48454
T( 7€ )= 40.63508
T( 77 )= 39.89085
T( 78 )= 42.10329
T( 79 )= 44.85521
T( 80 )}~ 42.48409
T( 81 )= 44.87375

T( 82 =42.64141
T( 83 )=44.88218
T( 84 y=43.35822
T( 85 )=44.91819
T( 86 = 43.87727
T( 87 )=44.944
T( 88 )=43.3582
T( 89 =44.91819
T(90 )=42.64137
T(91)=44.88218
T( 92 y=42.48407
T( 93 )=44.87373
Ortalama yiizey
sicakligi= 27.86992



1 cm hali kaplama
Modiil=10

Su sicakligi= 50
Oda sicaklign = 20

Konveksiyon 1s1 transfer

katsayisi= 13.13

Déseme kaplamasi 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2532.23
T( 1 )=29.29072
T2 )=29.31706
T( 3 )=29.38925
T( 4 )=29.48616
T( 5 )=29.57265
T( 6 )= 29.60816
T( 7 )=29.57266
T( 8 )=29.48618
T( 9 )=29.38927
T( 10 )=29.3171
T( 11 = 29.29075
T( 12 )= 4035413
T( 13 )=40.41533
T( 14 )= 40.58424
T( 15 )= 40.81439
T( 16 )= 41.02442
T( 17 )=41.11229
T( 18 )= 41.02444
T( 19 )= 40.81444
T( 20 )= 40.5843
T(21 )=40.4154
T( 22 )= 40.35421
T( 23 )= 41.46566
T( 24 )= 41.53869
T( 25 )= 41.74362
T( 26 )= 42.03299
T( 27 y=42.31264
T( 28 )= 42.43573
T( 29 )= 42.31266
T( 30 )= 42.03304
T(31 = 41.74368
T( 32 ¥=41.53876
T( 33 )= 4146572
T( 34 )= 42.43108
T( 35 )= 42.53015
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T( 36 )= 42.81858
T( 37 )= 43.26131
T( 38 )= 43.75741
T( 39 )= 44.00529
T( 40 )= 43.75744
T( 41 )=43.26137
T( 42 )= 42.81865
T( 43 )= 42.53023
T( 44 )= 42.43117
T( 45 )= 43.19839
T( 46 )= 43.33223
T( 47 )= 43.73923
T( 48 )= 44.43624
T( 49 )= 45.4504
T( 50 )= 46.07058
T( 51 )= 45.45044
T( 52 )= 44.43631
T( 53 )=43.73931
T( 54 )= 43.33233
T( 55 )= 43.19849
T( 56 )= 43.69802
T( 57 )= 43.86118
T( 58 )= 44.36985
T( 59 )= 45.29407
T( 60 )= 46.81488
T(61)=0

T( 62 )= 46.81493
T( 63 )= 45.29413
T( 64 )= 44.36994
T( 65 )= 43.86129
T( 66 )= 43.698114
T( 67 )=43.87134
T( 68 )= 44.04465
T( 69 )= 44.58492
T( 70 )= 45.55531
T( 71 )= 47.04319
T( 72 )= 48.53057
T( 73 )= 47.04823
T( 74 )= 45.55537
T( 75 )= 44.585
T( 76 )= 44.04476
T( 77 )= 43.87145
T( 78 )= 46.53235
T( 73 )= 49.83352
T( 80 )= 46.98055
T( 81 )= 49.85435

T( 82 )=47.18173
T( 83 )=49.86477
T( 84 }=48.03838
T( 85 )=49.90601
T( 86 )=48.6727
T( 87 )=49.93641
T( 88 }=48.03836
T( 89 )=49.906
T( 90 y=47.18169
T( 91 )=49.86477
T( 92 )= 46.98052
T( 93 y=49.85434
Ortalama yizey
sicakligi= 29.444



1 cm hali kaplama
Modiil=10

Su sicakhigi= 55
Oda sicaklign = 20

Konveksiyon 1s1 transfer

katsayisi= 13.13

Déseme kaplamasi 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksivon katsayisi=

2637.83
T( 1)=30.83986
T( 2 )=30.87056
T( 3 )=30.9547
T( 4 }=31.06766
T( 5 )=31.16851
T( 6 }=31.20993
T( 7 )=31.16851
T( 8 }=31.06769
T( 9 )=30.95473
T( 10 )= 30.8706
T( 11 )=30.8399
T( 12 )= 43.74801
T( 13 )= 43.81935
T( 14 )= 44.01623
T( 15 )= 44.28448
T( 16 )= 44.52934
T( 17 )= 44.63192
T( 18 )= 44.52935
T( 19 )= 44.28453
T( 20 }=44.01629
T( 21 )=43.81942
T( 22 = 43.74809
T( 23 )= 45.04494
T( 24 }=45.13008
T( 25 )= 45.36855
T( 26 )= 45.70621
T( 27 )= 46.03218
T( 28 )= 46.17605
T( 29 )= 46.03219
T( 30 )= 45.76526
T( 3 )= 4536902
T( 32 )= 45.13017
T( 33 }= 45.04502
T( 34 )= 46.17157
T( 35 )= 46.28708

T( 36 )= 46.62331
T( 37 )= 47.13921
T( 38 )= 47.71709
T( 39 )= 48.00789
T( 40 )=47.71712
T( 41 )= 47.13928
T( 42 )= 46.6234
T( 43 )= 46.28718
T( 44 )= 46.17167
T( 45 )= 47.06721
T( 46 )= 47.22335
T( 47 )= 47.69799
T( 48 )= 48.51024
T( 49 )= 49.68905
T( 50 )= 50.42133
T( 51 )= 49.68909
T( 52 )= 48.51031
T( 53 )= 47.69809
T( 54 )= 47.22345
T( 55 )= 47.06733
T( 56 )= 47.6506
T( 57 )= 47.8411
T( 58 )= 48.43507
T( 59 )= 49.51472
T( 60 )= 51.2932
T(61)=0

T( 62 )= 51.29325
T( 63 )= 49.51479
T( 64 )= 48.43517
T( 65 )= 47.84123
T( 66 )= 47.65074
T( 67 )= 47.85301
T( 68 )= 48.05542
T( 69 )= 48.68648

T( 79 )=49.82036

T( 71 )= 51.56553
T( 72 )= 53.30241
T( 73 )= 51.56557
T( 74 Y= 49.82042
T( 75 )= 48.62657
T( 76 )= 48.05554
T(77 )= 47.85314
T( 78 = 50.9628

T( 79 )= 54.81353
T( 80 )= 51.47832
T( 81 )= 54.83649

T( 82 y=51.7233
T( 83 )=54.84874
T( 84 )=52.71959
T( 85 )=54.89479
T( 86 )= 53.46895
T( 87 )=54.92943
T( 88 )= 52.71957
T( 89 )=54.89479
T(90 )=51.72324
T(91 )=54.84873
T(92 }=51.47829
T( 93 )=54.83649
Ortalama ylizey
sicakligi=31.01854



1 cm hali kaplama
Modiil =20

Su sicakhigi= 40
Oda sicaklign = 18

Konveksiyon 1s1 transfer

katsayisi= 13.13

Déseme kaplamas: 1s1

iletim katsayisi= .11

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T( 1)=22.59927
T( 2 )=22.62209
T( 3 )= 22.69031
T( 4 )=22.80304
T( 5 )=22.95814
T(6 )=23.15103
T( 7 )=23.37272
T( 8 }=23.6067
T( 9 )=23.82534
T( 10 ¥=23.9884
T( 11 )=24.05069
T( 12 )= 28.06631
T( 13 )=28.11648
T( 14 )= 28.26658
T( 15 )=28.51493
T( 16 )= 28.85744
T( 17 )= 29.28509
T( 18 )=29.77964
T( 19 )= 30.30671
T( 20 )= 30.80648
T( 21 )=31.18676
T( 22 ¥=31.33529
T( 23 )= 28.59351
T( 24 )=28.64684
T( 25 )=28.80658
T( 26 )=29.07166
T( 27 = 29.43913
T( 28 }=29.9019
T( 29 )=30.44455
T( 30 )= 31.03595
T(31)=31.61671
T( 32 )= 32.08224
T( 33 )=32.2761
T( 34 )=29.01405
T( 35 )= 29.07079
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T( 36 )=29.24123
T( 37 )= 29.52601
T( 38 )=29.92552
T( 39 )= 30.43879
T( 40 )= 31.06074
T( 41 }=31.77583
T( 42 }=32.54218
T( 43 )= 33.2494

T( 44 )= 33.60464
T( 45 )=29.32111
T( 46 )=29.38101
T( 47 )=29.56159
T( 48 )=29.86563
T( 49 )= 30.29814
T( 50 )= 30.86699
T( 51 )=31.58377
T( 52 )= 32.46443
T( 53 )= 33.52677
T( 54 )= 34.76853
T( 55 )= 35.64362
T( 56 )=29.5084

T( 57 )= 29.57056
T( 58 )=29.75846
T( 59 )= 30.07676
T( 60 )= 30.53444
T( 61 )=31.14729
T( 62 )=31.94291
T( 63 }=32.97137
T( 64 )=34.33194
T( 65 )= 36.25679
T( 66 )=29.57138
T( 67 )=29.63436
T( 68 )= 29.82495
T( 69 )= 30.1485

T( 70 )=30.61555
T( 71 )= 31.24485
T( 72 = 32.06921
T( 73 )= 33.14619
T( 74 )= 34.57282
T( 75 )= 36.48124
T( 76 )= 38.30927
T( 77 )= 36.1641

T( 78 )= 39.79977
T( 79 )= 36.52688
T( 80 )=39.81735
T( 81 )= 36.70042

T( 82 y=39.82785
T( 83 y=37.66344
T( 84 y=39.87764
T( 85 )y=38.48454
T( 86 y=39.92093
Ortalama yiizey
sicakligr= 23.24252



1 cm hah kaplama
Modul =20

Su sicakligi= 45
Oda sicakligi = 18

Konveksiyon 1s1 transfer

katsayisi= 13.13

Dogseme kaplamast 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63
T( 1 )=23.65059
T(2 )= 23.67862
T( 3 )= 23.76244
T( 4 )= 23.90094
T(5 )= 24.09149
T( 6 )= 24.32848
T( 7 )= 24.60085
T( 8 )= 24.88832
T( 9 )= 25.15697
T( 10 )= 25.35732
T( 11 }=25.43386
T( 12 )= 30.36731
T( 13 )= 30.42895
T( 14 )= 30.61336
T( 15 )= 30.91848
T( 16 }=31.33929
T( 17 )= 31.8647
T( 18 }=32.47231
T( 19 )=33.11588
T( 20 )= 33.73393
T(21 )=34.20119
T( 22 )= 34.38372
T( 23 )= 31.01502
T( 24 )= 31.08055
T( 25 )=31.27679
T( 26 )= 31.60247
T( 27 )= 32.05395
T( 28 )= 32.6225
T( 29 )= 32.28921
T( 30 )= 34.01582
T(5i )= 34.72937
T( 32 }= 35.30138
T( 33 )= 35.53965
T( 34 )=31.53168
T( 35 )= 31.60139
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T( 36 )=31.8108

T( 37 )= 32.16068
T( 38 )= 32.65151
T( 39 )=33.2821

T( 40 )= 34.04623
T( 41 )= 34.92479
T( 42 )= 35.86636
T( 43 )= 36.7353

T( 44 =37.17213
T( 45 )= 31.90894
T( 46 )= 31.98253
T( 47 }=32.20438
T( 48 )=32.57792
T( 49 )= 33.1093

T( 50 )= 33.80818
T( 51 )= 34.6888

T( 52 )= 35.77077
T( 53 )=37.07592
T( 54 )= 38.60136
T( 55 )= 39.67826
T( 56 )= 32.13904
T(57 }=32.2154

T( 58 )= 32.44626
T( 59 )= 32.8373

T( 60 )= 33.3996

T( 61 )= 34.15254
T( 62 )= 35.13002
T( 63 )= 36.39356
T( 64 )= 25.06522
T( 65 )= 40.43073
T( 66 )=32.21642
T( 67)= 32.29379
T( 68 )= 32.52794
T( 69 )= 32.92545
T( 70 )= 33.49926
T( 71 )=34.27237
T( 72 }=35.28516
T( 73 )= 36.60822
T( 74 )= 3836068
T( 75 )= 40.70403
T( 76 )= 42.95034
T( 77 )= 40.31529
T( 78 )= 44.76568
T( 79 )= 40.75589
T( 80 )= 44.78588
T( 81 )= 40.97626

T( 82 )=44.79869
T( 83 y=42.1502
T( 84 )=44.85679
T( 85)=43.16626
T( 86 )=44.90823
Ortalama yuzey
sicakhgr= 24.4409



1 cm hal kaplama
Modil =20

Su sicakhigr= 50
Oda sicakligi = 18

Konveksiyon 1s1 transfer

katsayisi= 13.13

Dogeme kaplamasi 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2532.23

T( 1 )=24.70241
T( 2 )="24.73566
T( 3 )=24.83508
T( 4 )= 24.99936
T( 5 )= 25.22538
T( 6 )= 25.50649
T( 7 )=25.82957
T( 8 )= 26.17057
T(9 }=26.48923
T( 10 )=26.7269
T( 11 }=26.8177
T( 12 )= 32.6694
T( 13 )= 32.74252
T( 14 )=32.96125
T( 15 )= 33.32317
T( 16 )= 33.82232
T( 17 )= 34.44553
T( 18 )= 35.16626
T( 19 )= 3593439
T( 20 )= 36.66279
T( 21 )= 37.21708
T( 22 )= 37.43362
T{ 23 )= 33.43768
T( 24 )=33.5154
T( 25 )= 33.74818
T( 26 )= 34.13448
T( 27 }=34.67

T( 28 )= 35.34439
T( 29 )= 36.13522
T( 30 )= 36.9971
T( 31 )=37.84352
T( 32 )= 38.52207
T( 33 )= 38.20479
T( 34 )= 34.05051
T( 35 )= 34.1332
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T( 36 )=34.38159
T( 37 )= 34.79659
T( 38 )=35.37878
T( 39 )= 36.12677
T( 40 )= 37.03313
T( 41 )= 38.07526
T( 42 )=39.19212
T( 43 )= 40.2229

T( 44 )= 40.7414

T( 45 )= 34.49799
T( 46 )= 34.58528
T( 47 )= 34.84842
T( 48 )=35.29149
T( 49 )=35.92179
T( 50 )= 36.75076
T( 51 )=237.7953

T( 52 )= 39.07866
T( 53 )= 40.62677
T( 54 )= 42.43605
T( 55 )= 43.71494
T( 56 )= 34.77093
T( 57 )= 34.8615

T( 58 )= 35.13533
T( 59 )=35.59916
T( 60 )=36.26611
T( 61 )=237.1592

T( 62 )= 38.31862
T( 63 )=39.81735
T( 64 )= 41.80024
T( 65 )= 44.60659
T( 66 )= 34.86269
T( 67 )= 34.95448
T( 68 )=35.23221
T( 69 )= 35.70371
T( 70 )= 36.38432
T( 71 )= 37.30133
T( 72 )= 38.50261
T( 73 )=40.07188
T( 74 )= 42.15023
T( 75 )= 44.92858
T( 76 )= 47.59378
T( 77 )= 44 47463
T( 78 )=49.7344

T( 79 )= 44.98701
T( 80 )= 49.75707
T( 81 )= 45.2541

T( 82 )=49.77196
T( 83 }=46.6387
T( 84 y=49.83768
T( 85 )=47.84933
T( 86 y=49.89663
Ortalama yiizey
sicaklifi= 25.63984



1 cm hali kaplama
Modal =20

Su sicakhigr= 55
Oda sicaklifn = 18
Konveksiyon 1st
transfer katsayisi=
13.13

Doseme kaplamast
151 iletim katsayisi=
A1

Su ile boru
arasindaki
konveksiyon
katsayisi= 2637.83
T( 1 )=25.75466
T(2 )=25.79313
T( 3 )=25.90816
T( 4 )=26.09823
T(5)=26.35974
T( 6 )=26.68499
T(7)=27.0588
T( 8 y=27.45334
T( 9 )=27.82206
T( 10 )=28.09706
T( 11 )=28.20213
T( 12 y=34.97243
T( 13 )=35.05703
T( 14 )=35.3101
T( 15 )= 35.72885
T( 16 }=36.30637
T( 17 )=37.02744
T( 18 )=37.86133
T( 19 )=38.75009
T( 20 )=39.59288
T( 21 )= 40.23424
T( 22 y=40.48483
T( 23 }=35.86132
T( 24 y=35.95125
T( 25 )=36.22058
T( 26 )= 26.66753
T(27)=3728713
T( 28 )= 38.0674
T( 29 )= 3898241
T( 30 )= 39.97963
T( 31 )=40.95898
T( 32 )=41.74413
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T(33 }=42.07132
T( 34 )= 36.57038
T( 35 )= 36.66604
T( 36 )= 36.95343
T( 37 )= 37.43359
T( 38 )=38.10719
T( 39 )= 38.9726

T( 40 )= 40.02128
T( 41 )= 41.22704
T( 42 )= 42.51928
T( 43 )=43.71199
T( 44 )= 4431219
T( 45 )= 37.0881

T( 46 )= 37.18909
T( 47 )= 37.49355
T( 48 )= 38.00618
T( 49 )= 38.73543
T( 50 }= 39.69455
T( 51 )= 40.90307
T( 52 )= 42.38792
T( 53 )= 44.17908
T( 54 )= 46.27237
T( 55 )= 47.75344
T( 56 )= 37.40389
T( 57 )= 37.50867
T( 58 )= 37.82549
T( 59 )=38.36214
T( 60 )= 39.13381
T( 61 )=40.1671

T( 62 )= 41.50852
T( 63 )= 43.24253
T( 64 )= 45.53675
T( 65 )= 48.78414
T( 66 )= 37.51007
T( 67 )= 37.61626
T( 68 )= 37.93759
T( 69 )= 38.48311
T( 70 )= 39.27057
T( 71 y=40.33153
T( 72 }=41.72137
T( 73 )= 45.53693
T( 74 = 45.94127
T( 75 )= 49.15466
T( 76 Y= 52.23793
T( 77 )= 48.63288
T( 78 )= 54.70559

T( 79 = 49.21999
T( 80 )= 54.73044
T( 81 }=49.53368
T( 82 y=54.74734
T( 83 )=51.12873
T( 84 )= 54.8201

T( 85 y=52.53356
T( 86 = 54.88596
Ortalama ylizey

sicakligi=26.8393



1 cm hali kaplama
Modiil =20

Su sicaklii= 40
Oda sicakligi = 20

Konveksiyon 1s1 transfer

katsayisi= 13.13

Dogeme kaplamast 1s1

iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T( 1 )=24.17745
T(2 )=24.19817
T( 3 )=24.26013
T( 4 }=24.36253
T( 5 )=24.5034
T( 6 )= 24.6786
T( 7 )= 24.87996
T( 8 )=25.09248
T( 9 )=25.29107
T( 10 )=25.43917
T( 11 }=25.49573
T( 12 )=29.14307
T( 13 }=29.18864
T( 14 )= 29.32498
T( 15 )= 29.55055
T( 16 )=29.86165
T( 17 )= 30.25008
T( 18 )= 30.69927
T(19 }=31.178
T( 20 )=31.63193
T(21 }=31.97732
T( 22 )=32.11219
T( 23 )=29.62192
T( 24 )= 29.67036
T( 25 }=29.81545
T( 26 )= 30.05622
T( 27 )= 30.38999
T( 28 )=30.81031
T(29 )= 31.3032
T( 30 )=31.84036
T(31 }=32.36786
T( 32 )= 32.79067
T( 33 )= 32.9667
T( 34 )= 30.00389
T( 35 )= 30.05542
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T( 36 )=30.21024
T( 37 )= 30.4689

T( 38 )=30.83177
T( 39 )= 31.29796
T( 40 )=31.86287
T( 41 }=32.51238
T( 42 )= 33.20847
T( 43 )= 33.85083
T( 44 )= 34.17324
T( 45 }=30.28279
T( 46 )= 30.33719
T( 47 )= 30.50121
T( 48 )= 30.77736
T( 49 )= 31.17021
T( 50 )= 31.68689
T( 51 )=32.33792
T( 52 )=33.13782
T( 53 )=34.10278
T( 54 )= 35.23094
T( 55 )= 36.02457
T( 56 )= 30.4529

T( 57 )= 30.50936
T( 58 )= 30.68003
T( 59 )=30.96913
T( 60 )= 31.38483
T( 61 )=31.94147
T( 62 )= 32.66412
T( 63 )= 33.59822
T( 64 )= 34.83389
T( 65 )= 36.58161
T( 66 )= 30.5101

T( 67 )=30.56731
T( 68 )= 30.74041
T( 69 )= 31.03429
T( 70 )= >51.45851
T( 71 )= 32.03007
T( 72 )= 32.77834
T( 73 )= 33.75706
T( 74 )= 35.05295
T( 75 )= 36 78696
T! 76 )= 38.44469
T( 77 )= 36.49691
T( 78 )= 39.81718
T( 79 )= 36.83333
T( 80 )= 39.8336

T( 81 )=36.98414

T( 82 y=39.84269
T( 83 )= 37.86585
T( 84 )=39.88837
T( 85 )= 38.60363
T( 86 )=39.92717
Ortalama yiizey

sicaklifi=24.7617



1 cm hah kaplama
Modiil = 20

Su sicakhigri= 45
Oda sicakligt =20

Konveksiyon 1s1 transfer

katsayisi= 13.13

Ddseme kaplamasi 1s1
iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63
T( 1 )= 25.22863
T(2 )= 25.25457
T( 3 )=25.33213
T( 4 )= 25.46028
T( 5 )= 25.63661
T( 6 )= 25.85591
T( 7 )= 26.10793
T( 8 )= 26.37394
T( 9 )= 26.62252
T( 10 )= 26.80791
T( 11 )=26.87872
T( 12 )= 31.44378
T( 13 )= 31.50082
T( 14 )= 31.67146
T( 15 )= 31.9538
T( 16 )= 32.34319
T( 17 )= 32.82936
T( 18 )= 33.39159
T( 19 )= 33.99081
T( 20 )= 34.55901
T( 21 )=34.99136
T(22 )= 35.16023
T( 23 )= 32.04313
T( 24 )= 32.10376
T( 25 )= 32.28535
T( 26 y= 32.58671
T( 27 )= 33.00447
T( 28 )= 33.53057
T( 29 )= 34.1475
T( 30 )= 34.81984
T(51 )= 35.48012
T( 32 )= 36.0094
T( 33 )= 36.22982
T( 34 )= 32.52121
T( 35 )= 32.58571
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T( 36 )= 32.77948
T( 37 )= 33.10324
T( 38 )= 33.55741
T( 39 )= 34.14092
T( 40 )= 34.84798
T( 41 )= 35.66095
T( 42 )= 36.53222
T( 43 )= 37.33628
T( 44 )= 37.74026
T( 45 )= 32.87029
T( 46 )= 32.93839
T( 47 )= 33.14367
T( 48 )= 33.48932
T( 49 )=33.98101
T( 50 )= 34.62771
T( 51 )= 35.44257
T( 52 )= 36.44374
T( 53 }=37.65149
T( 54 )= 39.06327
T( 55 )= 40.05865
T( 56 = 33.08321
T( 57 )= 33.15387
T( 58 )= 33.36749
T( 59 )= 33.72933
T( 60 )= 34.24964
T( 61 )= 34.94634
T( 62 )= 35.85082
T( 63 )= 37.01999
T( 64 = 38.56671
T( 65 Y= 40.75503
T( 66 = 33.1548

T( 67 )= 33.22641
T( 68 )= 33.44307
T( 69 )= 33.81089
T( 70 )= 34.34185
T( 71 )=35.05723
T( 72 )= 35.99439
T( 73 )= 37 21867
T( 74 = 38.84035
T( 75 Y= 41.0093

T( 76 )= 43.0859

T¢ 77 )= 40.65052
T( 78 )= 44 78234
T(79 )= 41.06177
T( 80 )= 44.80143
T( 81 )= 41.25946

T( 82 }=44.81289
T( 83 )=42.35215
T( 84 y=44.86706
T( 85 )=43.285

T( 86 )=44.91421
Ortalama ytizey
sicaklhigr=25.95992



1 cm hali kaplama T( 36 }=35.34997 T( 82 )=49.78557
Modiil =20 T( 37 )=35.73885 T( 83 )= 46.84023
Su sicakligi= 50 T( 38 }=136.28437 T( 84 }=49.84752
Oda sicaklig1 = 20 T( 39 )= 36.98525 T( 85 y=47.96775
Konveksiyon 1s1 transfer T( 40 )= 37.83455 T( 86 )=49.90235
katsayisi= 13.13 T(41)=38.81105 Ortalama yiizey sicakligi=
Doseme kaplamast 151 iletim T(42 y=39.85759 27.15874
katsayisi=.11 T( 43 )=40.82347

Su ile boru arasindaki T(44 = 41.3091

konveksiyon katsayisi= T( 45 }=35.45905

2532.23 T( 46 )= 35.54084

T( 1 )=26.28033 T( 47 y=35.78741

T(2 )=2631149 T( 48 )=36.20258

T( 3 )= 26.40465 T(49 )=36.79318

T( 4 )=26.55858 T( 50 y=37.56995

T( 5 }=26.77037 T( 51 )=38.54871

T( 6 )=27.03378 T(52 )=39.75126

T(7 )= 27.33651 T(53 )=41.20192

T( 8 )=27.65604 T( 54 =42.89751

T(9 )=27.95463 T( 55 )=44.09483

T( 10 )=28.17733
T( 11 )= 28.2624
T( 12 )= 33.74561
T( 13 )= 33.81412
T( 14 )= 34.01908
T( 15 )= 34.35821
T( 16 )= 34.82592
T( 17 )= 35.4099
T( 18 )= 36.08524
T( 19 )= 36.805
T( 20 = 37.48752
T( 21 )= 38.00689
T( 22 )= 38.20978
T( 23 )= 34.4655
T( 24 )= 34.53833
T( 25 )= 34.75645
T( 26 )=35.11842
T( 27 )= 35.62023
T( 28 )= 36.25214
T( 29 )= 36.99318
T( 30 )= 37.8C078
T( 31 )= 38.5939
T( 32 )=39.22971
T( 33 )= 39.49458
T( 34 )= 35.03975
T(35)=35.11723

7

T( 56 = 35.71479
T( 57 )= 35.79966
T( 58 )= 36.05624
T( 59 )= 36.49087
T( 60 )= 37.11582
T( 61 )=37.95267
T( 62 )= 39.03907
T( 63 )= 40.44339
T( 64 }= 42.30131
T( 65 )= 44.93042
T( 66 )= 35.80078
T( 67 )= 35.88678
T( 68 )= 36.14703
T( 69 )= 36.58883
T( 70 )= 37.22658
T( 71 )= 38.08584
T(72 )=39.21148
T( 73 )= 40.68193
T( 74 )= 42.62949
T( 75 )= 45.23341
T( 76 )= 47.72852
T( 77 )= 44.80634
T( 78 )= 49.75037
T( 79 = 45.29238
T( 80 )= 49.77193
T( 81 )= 45.53681



Modiil =20
Su sicakligr= 55
Oda sicaklifr = 20

Konveksiyon 1s1 transfer

katsayisi= 13.13

Daseme kaplamas 1s1
iletim katsayisi=.11

Su ile boru arasindaki
konveksiyon katsayisi=

2637.83
T( 1 )=27.33247
T( 2 )= 27.36885
T(3 )= 27.47761
T( 4 )= 27.65734
T( 5 )=27.90461
T( 6 )=28.21215
T( 7 )= 28.56561
T( 8 )= 28.93867
T(9 )=29.28731
T( 10 )= 29.54733
T( 11 )= 29.64668
T( 12 )= 36.0484
T( 13 )= 36.12839
T( 14 )= 3636769
T( 15 )= 36.76364
T( 16 )= 37.30971
T( 17 )= 37.99153
T( 18 )= 38.78002
T( 19 )= 39.6204
T( 20 )= 40.41729
T( 21 )=41.02373
T( 22 )= 41.26065
T( 23 )= 36.8889
T( 24 )= 36.97393
T( 25 )= 37.22859
T( 26 )= 37.65121
T( 27 )= 38.23708
T( 28 )= 38.97487
T( 29 )= 39.84007
T( 30 )= 40.78299
T( 31 )= 41.70903
T( 32 )= 42.45142
T( 33 )= 42.76075
T( 34 )= 37.55935
T( 35 )= 37.6498
T( 36 )= 37.92154
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T( 37 )= 3837557
T( 38 )= 39.01249
T( 39 )= 39.83079
T( 40 )= 40.82237
T( 41 )=41.96249
T( 42 )= 43.18439
T( 43 )= 44.31218
T( 44 )= 44.8795

T( 45 )= 38.04889
T( 46 )= 38.14438
T( 47 )= 38.43226
T( 48 )= 38.91698
T( 49 )= 39.60653
T( 50 )= 40.51343
T( 51 )=41.65615
T( 52 )= 43.06017
T( 53 )= 44.75386
T( 54 = 46.73341
T( 55 )= 48.13287
T( 56 )= 38.34748
T( 57 )= 38.44656
T( 58 )= 38.74613
T( 59 )= 39.25356
T( 60 )= 39.98321
T( 61 )= 40.96024
T( 62 )= 42.22863
T( 63 )= 43.86822
T( 64 )= 46.03744
T( 65 )= 49.10754
T( 66 )= 33.44788
T( 67 )= 35.54828
T( 68 )= 38.85212
T( 69 )= 39.36794
T( 70 }=40.1125"
T(71 )= 41.11573
T( 72 )= 42.4295

T( 73 )= 44.14662
T( 74 )= 46.42014
T( 75 )= 49 4591

T( 76 )= 52.37236
T( 77 )= 48.96411
T( 78 )= 54.72093
T/ 79 )= 49.52488
'L( 80 )= 54.74476
T( 81 )= 49.815%4
T( 82 )= 54.76042

T( 83 )=51.32986
T( 84 )= 54.82955
T( 85 y=52.65168
T( 86 y=54.89145
Ortalama ytizey
sicakhigi= 28.35806



1 cm seramik kaplama

Modiil=10
Su sicakligi= 40
Oda sicaklif1 = 18

Konveksiyon 1s1 transfer

katsayisi= 12.79

Doéseme kaplamasi 1s1

iletim katsayisi= .7

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T( 1 )= 28.05544
T( 2 )= 28.09287
TC 3 )= 28.19469
T( 4 )= 28.32944
T( 5 )= 28.44762
T( 6 )= 28.49558
T( 7 )= 28.44761
T( 8 )= 28.32943
T( 9 )= 28.19468
T( 10 )= 28.09287
T( 11 )= 28.05544
T( 12 )= 29.85529
T( 13 )=29.9048
T( 14 Y= 30.04093
T( 15 )= 30.22505
T( 16 )= 30.39166
T( 17 }= 30.46123
T( 18 )= 30.39166
T( 19 )= 30.22505
T( 20 )= 30.04092
T( 21 )= 29.90479
T( 22 )= 29.85527
T( 23 )= 30.99299
T( 24 }=31.06113
T( 25 Y= 31.25295
T( 26 )= 31.52554
T(27 )= 31.79173
T(28 }=31.9113
T( 29 )=31.79172
T( 30 )= 31.52554
T( 31 }=31.25295
T(32)=31.06113
T( 33 )= 30.99299
T( 34 = 31.9944
Ti 35 )= 32.09382
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T( 36 }=32.3842
T( 37 )= 32.83241
T( 38 )= 33.33841
T( 39 )= 33.60049
T( 40 )= 33.33842
T( 41 )= 32.83242
T( 42 )= 32.3842
T( 43 )= 32.09381
T( 44 )= 31.99439
T( 45 )= 32.79696
T( 46 )= 32.93554
T( 47 )= 33.35761
T( 48 )= 34.0815
T( 49 )= 35.12904
T( 50 )= 35.81381
T( 51 )=35.12904
T( 52 )= 34.08152
T( 53 )= 33.35762
T( 54 )= 32.93553
T( 55 )= 32.79696
T( 56 )= 33.32239
T( 57 )=33.49374
T( 58 )= 34.02923
T( 59 )= 35.00694
T( 60 )= 36.62871
T(61)=0

T( 62 )= 36.62873
T( 63 )= 35.00696
T( 64 )= 34.02925
T( 65 )= 33.49374
T( 66 )= 33.32239
T( 67 )= 33.5051
T( 68 )= 33.68781
T( 69 )= 34.25865
T( 70 )= 35.28832
T( 71 )= 36.88076
T( 72 )= 38.48618
T( 73 )= 36.88079
T( 74 Y= 35.28835
T( 75 )= 34.25866
T( 76 )=33.68781
T( 77 )= 33.5051
T( 78 )= 36.31365
T( 79 )= 39.80761
T( 80 )= 36.76552
T( 81 )= 39.83001

T( 82 )=37.02497
T( 83 )=39.84481
T( 84 )=37.92604
T( 85 )=39.89154
T( 86 )=38.64011
T( 87 )=39.92909
T( 88 )=37.92603
T( 89 )=39.89154
T( 90 )= 37.02494
T(91 )=39.84481
T( 92 )=36.76552
T( 93 )=39.83
Ortalama ytizey
sicakligi=28.26927



1 cm seramik
kaplama
Modiil=10

Su sicaklhigi= 45
Oda sicakhpn = 18
Konveksiyon 1s1
transfer katsayisi=
12.79

Déseme kaplamasi
1s1 iletim katsayisi=
7

Su ile boru
arasindaki
konveksiyon
katsayis1= 2426.63
T( 1 )=30.34222
T(2 = 30.38812
T( 3 )=30.51296
T(4 )=30.67818
T( 5 )=30.82312
T( 6 )=30.88198
T(7 )=30.82312
T( 8 )=30.67817
T(9 )=30.51295
T( 10 )=30.38811
T( 11 )=30.34222
T( 12 }=32.55143
T( 13 )=32.61214
T( 14 = 32.77906
T( 15 )=33.00481
T( 16 )=33.20913
T( 17 )=33.29456
T( 18 )=33.20912
T( 19 }=33.0048
T( 20 y=32.77904
T(21 )=32.61213
T(22 +=32.55142
T( 23 >=33.94801
T(24 =34.03157
T( 25 y=34.26676
T( 2€ = 34.60092
T( 27 }=34.92731
T( 28 )=35.07441
T(29 )=34.9273
T( 30 )=34.60093
T( 31 )=34.26675
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T( 32 )= 34.03157
T( 33 )= 33.94801
T( 34 )= 35.17745
T( 35 )= 35.2994
T( 36 )= 35.65547
T( 37 )= 36.20484
T( 38 )= 36.82477
T( 39 )= 37.14841
T( 40 )= 36.82477
T( 41 )= 36.20484
T( 42 )= 35.65546
T( 43 )= 35.29939
T( 44 )= 35.17744
T( 45 )= 36.16302
T( 46 )= 36.33308
T( 47 )= 36.85089
T( 48 )= 37.73819
T( 49 )=39.01852
T( 50 )= 39.86973
T( 51 )=39.01852
T( 52 }=37.73821
T( 53 )= 36.8509
T( 54 )= 36.33306
T( 55 )= 36.16302
T( 56 )= 36.8085
T( 57 )=37.01898
T( 58 )= 37.67685
T( 59 )= 38.87852
T( 60 )= 40.87411
T(61)=0

T( 62 = 40.87412
T( 63 )~ 38.87852
T( 64 )= 27.67686
T(€. =57.61597
T( 66 )= 36.8849
T( 67 )=37.037
T( 68 )=37.25712
T( 69 ¥~ 37.95903
T( 7C )= 39.22491
T( 71 )=41.18359
T( 72 )= 43.16294
T( 73 = 41.1836
T( 74 )= 39.22492
T( 75 )= 37.95903
T( 76 )= 37.2575
T( 77 )= 37.03299

T( 78 y=40.48654
T(79 y=44.77414
T( 80 )=41.03209
T( 81 y=44.79993
T( 82 = 41.36303
T( 83 )=44.81807
T( 84 y=42.46504
T( 85 y=44.87277
T( 86 y=43.35273
T( 87 y=44.91762
T( 88 )=42.46504
T( 89 y=44.87277
T( 90 )=41.36301
T( 91 )=44.81808
T( 92 y=41.03209
T( 93 y=44.79992
Ortalama ylizey
sicakhigi= 30.60443



1 cm seramik kaplama

Modiil=10
Su sicakhigi= 50
Oda sicakhipr =18

Konveksiyon 1s1 transfer

katsayisi= 12.79

Déseme kaplamasi 1s1

iletim katsayisi= .7

Su ile boru arasindaki
konveksiyon katsayisi=

2532.23
T( 1 )= 32.63003
T( 2 )= 32.6844
T(3 )=32.83227
T(4 )= 33.02798
T( 5 )= 33.19969
T( 6 }=33.26947
T( 7 )= 33.19969
T( 8 )= 33.02798
T(9 )= 32.83226
T( 10 )= 32.68439
T( 11 )= 32.63003
T( 12 )= 35.24878
T( 13 )=35.3207
T( 14 )= 35.51841
T( 15 )= 35.78582
T( 16 )= 36.02787.
T(17 )= 36.12918
T( 18 )= 36.02787
T( 19 )= 35.78581
T(20 )= 35.5184
T( 21 )='35.32069
T(22 )= 35.24876
T( 23 )= 36.90434
T( 24 )= 37.00333
T( 25 )= 37.28192
T( 26 )= 37.67771
T( 27 )= 38.06432
T( 28 )= 38.23896
T( 29 )= 38.06431
T( 30 )= 37.67771
T( 31 )= 37.28191
T( 32 )= 37.00333
T( 33 )= 36.90434
T( 34 )= 38.36192
T( 35 )= 38.5064
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T( 36 )= 38.9282
T( 37 )=39.57878
T( 38 )=40.31272
T( 39 )= 40.69801
T( 40 )=40.31272
T( 41 )=39.57879
T( 42 )= 38.9282
T( 43 )= 38.50638
T( 44 )= 38.36191
T( 45 )= 39.53056
T( 46 )=39.73211
T( 47 )= 40.34571
T( 48 )= 41.39651
T( 49 )= 42.90979
T( 50 )= 43.92764
T( 51 )= 42.90979
T( 52 )= 41.39653
T( 53 )= 40.34573
T( 54 )= 39.7321
T( 55 )= 39.53056
T( 56 )= 40.29612
T( 57 )= 40.54575
T( 58 )= 41.32604
T( 59 )= 42.75175
T( 60 )= 45.12132
T(61)=0

T( 62 )=45.12133
T( 63 )= 42.75177
T( 64 )= 41.32606
T( 65 )= 40.54575
T( 66 )= 40.29612
T( 67 )= 40.56244
T( 68 )= 40.82874
T( 69 )= 41.66099
T( 70 )=43.16313
T( 71 )= 45.48804
T( 72 )= 47.84097
T( 73 )= 45.48806
T( 74 )= 43.16315
T( 75 )= 41.66101
T( 76 )= 40.82873
T( 77 )= 40.56243
T( 78 )= 44.6615:
T( 79 )= 49.74342
T( 80 )= 45.3007
T( 81 )= 49.77235

T( 82 y=45.70296
T( 83 )=49.79356
T( 84 )=47.00566
T( 85 y=49.85558
T( 86 )= 48.06656
T( 87 =49.90713
T( 88 )=47.00565
T( 89 )=49.85557
T( 90 y=45.70295
T(91 y=49.79356
T( 92 )=45.3007
T(93 )=49.77234
Ortalama yiizey
sicakligi= 32.94064



1 cm seramik kaplama

Modil=10
Su sicakligi= 55
Oda sicaklig1 = 18

Konveksiyon 1s1 transfer

katsayisi= 12.79

Doseme kaplamasi 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2637.83
T( 1 )=34.91873
T( 2 )= 34.98158
T( 3 )= 35.15249
T( 4 )= 3537872
T( 5 )=35.57721
T( 6 )= 35.6579
T( 7 )=35.57721
T( 8 )= 35.37871
T( 9 )=35.15249
T( 10 )= 34.98156
T( 11 )=34.91873
T( 12 )=37.94719
T( 13 )= 38.03032
T( 14 )= 38.25883
T( 15 )= 38.56792
T( 16 )= 38.84774
T( 17 )= 38.96493
T( 18 )= 38.84773
T( 19 )= 38.56792
T( 20 )= 38.25883
T( 21 )= 38.0303
T( 22 = 37.94717
T( 23 )= 39.86183
T( 24 )= 39.97625
T( 25 )= 40.29826
T( 26 )= 40.7557
T( 27 )= 41.20258
T( 28 )= 41.4048
T( 29 )= 41.20256
T( 30 )= 40.7557
T( 31 )=40.29825
T/ 32 )= 39.97625
T( 33 )=39.86182
T( 34 )= 41.54763
T( 35 )= 41.71463
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T( 36 )= 42.20221
T( 37 )= 42.95406
T( 38 )= 43.80207
T( 39 )= 44.24905
T( 40 = 43.80207
T( 41 )= 42.95406
T( 42 }=42.20221
T( 43 )= 41.71463
T( 44 )= 41.54761
T( 45 )= 42.89941
T( 46 = 43.13245
T( 47 )= 43.84188
T( 48 )=45.05624
T( 49 )= 46.8026
T( 50 )= 47.98728
T( 51 )= 46.80261
T( 52 = 45.05626
T( 53 )= 43.84189
T( 54 }=43.13245
T( 55 )=42.8994
T( 56 = 43.7851
T( 57 )= 44.07388
T( 58 )= 44.97663
T( 59 )= 46.62645
T( 60 = 49.37013
T(61)=0

T( 62 )= 49.37014
T( 63 = 46.62648
T( 64 Y= 44.97665
T( 65 )=44.07388
T( 66 )= 43.7851
I( 67 )= 44.09322
T( 68 )= 44.40135
T( 69 )= 45.36435
I( 70 )= 47.10279
T( 71 )= 49.79395
T( 72} 52.5201
T( 73 )= 49.793%
T( 74 }= 47.10233
T( 75 )= 45.36436
T( 76 »=44.40133
T( 77 )= 44.09321
T( 78 )= 48.83836
T( 79 )= 54.71514
T( 80 )= 49.57108
T( 81 )= 54.74693

T( 82 y=50.04453
T( 83 )=54.77099
T( 84 y=51.54768
T( 85 = 54.83974
T( 86 y=52.78149
T( 87 )= 54.89748
T( 88 )=51.54767
T( 89 )=54.83974
T( 90 )=50.04451
T(91 )=54.77098
T(92 =49.57107
T( 93 )= 54.74693
Ortalama yiizey
sicakligr= 35.27777



1 cm seramik kaplama

Modil=10
Su sicakligi= 40
Oda sicaklign = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Dédseme kaplamast 151

iletim katsayist= .7

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T( 1 )=29.14337
T2 )=29.17746
T( 3 }=29.27016
T(4 )= 29.39286
T( 5 }=29.50044
T( 6 )= 29.54407
T( 7 )=29.50044
T( 8 )= 29.39285
T( 9 )=29.27016
T( 10 )y=29.17745
T( 11 )=29.14337
T( 12 )= 30.77992
T( 13 )= 30.825
T( 14 )= 30.94895
T( 15 }=31.11662
T( 16 )= 31.2683
T( 17 )=31.33153
T( 18 }=31.26829
T( 19 )=31.11661
T( 20 )= 30.94895
T( 21 )= 30.82499
T(22 Y= 30.7799
T( 23 }=31.81429
T( 24 }=31.87633
T( 25 )= 32.05099
T( 26 5= 32.29924
T( 27 )= 32.54165
T( 28 )= 32.65011
T( 29 )= 32.54163
T( 30 )= 32.29924
T( 31 )= 32.05099
T( 32 )=31.87633
T(33 )= 31.81429
T( 34 )= 32.72458
T( 35 )= 32.81507
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T( 36 )= 33.07943
T( 37 )= 33.48772
T( 38 )= 33.94893
T( 39 )= 34.18558
T( 40 = 33.94893
T( 41 )= 33.48773
T( 42 }=33.07943
T( 43 )= 32.81506
T( 44 }=32.72457
T( 45 )= 33.45389
T( 46 )= 33.57992
T( 47 )= 33.96394
T( 48 = 34.62328
T( 49 )= 35.58078
T( 50 )= 36.19435
T( 51 )=35.58078
T( 52 )= 34.6233
T( 53 )= 33.96395
T( 54 )= 33.57991
T( 55 )= 33.45388
T( 56 }=33.93113
T( 57 )= 34.08678
T( 58 )= 34.57315
T( 59 )= 35.4607
T( 60 )= 36.93088
T(61)=0

T( 62 )= 36.9309
T( 63 y=35.46072
T( 64 }=34.57317
T( 65 )= 34.08679
T( 66 }=33.93113
T( 67 )= 34.09704
T( 68 )= 34.26295
T( 69 )=34.78119
T( 70 = 35.71548
T( 71 )=37.15936
T( 72 )= 38.6096
T( 73 )=37.15939
T( 74 }= 35.71551
T( 75 )= 34.7812
T( 76 ¥= 34.26295
T( 77 )= 34.09704
T( 78 )= 3€.64603
T( 79 )= 39.825
T( 80 )= 37.06465
T( 81 )=39.84587

T( 82 y=37.28895
T( 83 )=39.85862
T( 84 = 38.11072
T( 85 y=39.90134
T( 86 )= 38.74864
T( 87 y=39.93479
T( 88 )=38.1107
T( 89 }=39.90134
T( 90 =37.28893
T( 91 )=39.85862
T( 92 y=37.06464
T( 93 )=39.84586
Ortalama yiizey
sicaklifi= 29.33806



1 cm seramik kaplama

Modiil=10
Su sicaklifi= 45
Oda sicakligs =20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Doseme kaplamast 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63
T( 1 )=31.42988
T2 )= 31.47243
T( 3 )=31.58815
T( 4 )= 31.74131
T( 5 )= 31.87565
T(6 )=31.93018
T(7 )= 31.87565
T( 8 )=31.7413
T(9 )=31.58815
T( 10 )= 31.47242
T( 11 )= 31.42987
T( 12 )= 33.47573
T( 13 )= 33.53202
T( 14 )= 33.68675
T( 15 )= 33.89603
T( 16 )= 34.08542
T( 17 )= 34.16452
T( 18 )= 34.08541
T( 19 )= 33.89603
T( 20 )= 33.68673
T(21 )=33.53?
T( 22 )= 3347572
T( 23 )= 34.76896
T( 24 )= 34.84641
T( 25 )= 35.06444
T( 26 )= 35.37426
T( 27 )= 35.67684
T( 28 )= 25.81282
T( 29 )= 35.67623
T¢ 30 )= 3537426
T( 31 )= 3.06443
T( 32 )= 34.84641
T( 33 )= 34.76895
T( 34 )= 35.90725
T( 35 )= 36.02026
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T( 36 )= 36.35031
T( 37 )= 36.85974
T( 38 )= 37.43485
T( 39 )= 37.73306
T( 40 )= 37.43485
T( 41 )=36.85974
T( 42 )= 363503
T( 43 )= 36.02025
T( 44 )= 35.90724
T( 45 )= 36.81955
T( 46 )= 36.97706
T( 47 )= 37.45681
T( 48 )= 38.27953
T( 49 )= 39.46978
T( 50 )= 40.24974
T( 51 )= 39.46978
T( 52 )= 38.27955
T( 53 )=37.45681
T( 54 )= 36.97704
T( 55 )= 36.81954
T( 56 )= 37.41682
T( 57 )=37.61161
T( 58 )= 38.22034
T( 59 )=39.33182
T( 60 )= 41.17579
T(61)=0

T( 62 )= 41.1758
T( 63 )=39.33183
T( 64 )= 38.22035
T( 65 )=37.6116
T( 66 )= 37.41682
T( 67 )= 37 62452
T( 68 )= 37.83221
T( 69 )=38 48113
T( 70 )= 39.65163
T( 71 )= 41.46174
[( 72 Y= 43.28602
T( 73 )= 41.46175
T( 74 )= 39.65164
T( 75 )= 38.48114
T( 16 ¥ 37.93222
T( 77 )= 37.62452
T( 78 )= 40.81838
T( 79 )= 44.79078
T( 80 )= 41.33067
T( 81 )=44.81511

T( 82 =41.62651
T( 83 =44.83128
T( 84 y=42.64928
T( 85 )=44.88214
T( 86 y=43.46093
T( 87 y=44.92306
T( 88 y=42.64928
T( 89 )=44.88214
T( 90 y=41.62649
T(91 }=44.83129
T( 92 y=41.33066
T( 93 )=44.8151
Ortalama yiizey
sicakhigi= 31.67293



1 cm seramik kaplama

Modiil=10
Su sicakligi= 50
Oda sicakhif1 = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Ddseme kaplamasi 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2532.23
T( 1 )=233.71743
T(2 )= 33.76845
T( 3 )=33.9072
T( 4 )= 34.09086
T( 5 )=34.25196
T( 6 )=34.31739
T( 7 )=34.25196
T( 8 )= 34.09085
T( 9 )=33.9072
T( 10 )= 33.76844
T( 11 )= 33.71743
T( 12 )= 36.17279
T( 13 )= 36.24027
T( 14 )= 36.42579
T( 15 )= 36.67673
T( 16 )= 36.90384
T( 17 )= 36.99881
T( 18 )= 36.90384
T( 19 )= 36.67672
T( 20 )= 36.42579
T( 21 )= 36.24026
T( 22 )= 36.17277
T( 23 )= 37.72496
T( 24 )= 37.81784
T( 25 )= 38.07926
T( 26 )= 38.4507
T( 27 )= 38.8135
T( 28 )= 38.97702
T( 29 )= 38.81348
T( 30 )= 38.4507
T( 31 )= 38.0792<
T(32 }=37.81784
T( 33 )= 37.72496
T( 34 )= 39.09137
T( 35 )= 39.22691

T( 36 )= 39.62268
T( 37 )= 40.23331
T( 38 )= 40.92241
T( 39 )= 41.28225
T( 40 )= 40.92241
T( 41 )= 40.23332
T( 42 )= 39.62267
T( 43 )= 39.22689
T( 44 }=39.09136
T( 45 )= 40.18672
T( 46 )= 40.37572
T( 47 )= 40.95125
T( 48 )= 41.93745
T( 49 )= 43.3606
T( 50 )= 44.30715
T( 51 )=43.3606
T( 52 }=41.93747
T( 53 )= 40.95126
T( 54 y= 4037571
T( 55 )= 40.18671
T( 56 )= 40.90408
T( 57 )=41.138
T( 58 )= 41.86914
T( 59 )= 43.20465
T( 60 )= 45.42255
T(61)=0

T( 62 )= 45.42256
T( 63 )= 43.20467
T( 64 )= 41.86916
T( 65 )= 41.138
T( 66 )= 40.90407
T( 67 = 41.15358
T( 68 )= 41.40307
T( 69 )= 42.1827
T( 70 )= 43.58944
T( 71 )= 45.76579
T( 72 )= 47.96374
T( 73 )= 45.7658
T( 74 )= 43.53947
T( 75 )= 42.18271
T( 76 )= 41.40307
T( 77 )= 41.15357
T( 78 )= 44.99286
T( 79 )= 49.75937
T( 80 = 45.59878
T( 81 )= 49.7869

T( 82 y=45.96598
T( 83 )=49.80622
T( 84 )=47.1895
T( 85 y=49.86456
T( 86 y=48.17447
T(87 )=49.91234
T( 88 )=47.18948
T( 89 y=49.86455
T( 90 y=45.96596
T(91 )= 49.80622
T( 92 y=45.59877
T( 93 )=49.78689
Ortalama yiizey
sicakligi= 34.00888



1 cm seramik kaplama

Modil=10
Su sicaklhign= 55
Oda sicaklips = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Doseme kaplamasi 1s1

iletim katsayis1= .7

Su ile boru arasindaki
konveksiyon katsayisi=

2637.83
T( 1 )= 36.0059
T( 2 )= 36.06539
T( 3 )= 36.22719
T( 4 )= 36.44135
T( 5 )= 36.62924
T( 6 )= 36.70558
T( 7 )= 36.62923
T( 8 )= 36.44134
T(9 )=36.22718
T( 10 )= 36.06538
T( 11 )= 36.0059
T( 12 )= 38.87092
T( 13 )= 38.94962
T( 14 ¥=39.16594
T( 15 )= 39.45855
T( 16 )= 39.72342
T( 17 )= 39.83427
T( 18 )= 39.72341
T( 19 )= 39.45855
T( 20 ¥=39.16594
T( 21 )= 38.9496
T( 22 )= 38.8709
I( 22 }=40.68215
T( 24 Y= 40.79046
T( 25 = 41.09529
T( 26 )= 41.52537
T( 27 )= 41.95143
T( 28 )= 42.14252
T( 29 )= 4195141
T( 30 \=41.52837
T( 31 )= 41.09528
T( 32 )= 40.79046
T( 33 )= 40.68214
T( 34 )= 42.27676
T( 35 )= 42.43482
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T( 36 )= 42.89635
T( 37 )= 43.60823
T( 38 )= 44.41139
T( 39 )= 44.83291
T( 40 )= 44.41139
T( 41 )= 43.60824
T( 42 )= 42.89635
T( 43 )= 42.43482
T( 44 )= 4227674
T( 45 )= 43.55522
T( 46 )= 43.77572
T( 47 )= 44.44706
T( 48 )= 45.59681
T( 49 )= 47.25301
T( 50 )= 48.36634
T( 51 )=47.25302
T( 52 )= 45.59683
T( 53 )= 44.44707
T( 54 )= 43.77571
T( 55 )= 43.55522
T( 56 )= 44.3927
T( 57 )= 44.66578
T( 58 )= 45.51937
T( 59 )= 47.07896
T( 60 )= 49.67094
T(61)=0

T( 62 )= 49.67096
T( 63 )= 47.07899
T( 64 )= 45.51939
T( 65 )= 44.66578
T( 66 )= 44.3927
T( 67 )= 44.68401
T( 68 )= 44.97532
T( 69 Y= 45.8857
T( 70 )= 47.52872
T/ 71 )= 50.07132
T( 72 )= 52.64259
T( 73 = £0.07i2
T( 74 )= 47.52876
T( 75 )= 45.88571
T( 76 )= 44.97532
T( 77 = 44.68401
T( 78 )= 49.16921
T( 79 )= 54.73046
T( 80 )= 49.86869
T( 81 )= 54.76091

T( 82 = 50.30713
T(E3 y= 5478315
T( 84 )= 51.73115
T( 85 )= 54.84835
T( 86 y=52.88912
T( 87 y=54.90248
T( 88 )=51.73114
T( 89 )y=154.84836
T(90 )= 50.30711
T(91)=54.78314
T( 92 )=49.86868
T(93 )= 54.76091
Ortalama ytizey
sicakligi= 36.34578



1 cm seramik kaplama

Modil =20
Su sicakligr= 40
Oda sicaklign = 18

Konveksiyon 1s1 transfer

katsayisi= 12.79

Doseme kaplamasi 151

iletim katsayisi= .7

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T( 1 )=23.88097

T(2 )=23.92521

T( 3 )= 24.05734

T( 4 )=24.27526

T( 5 )=24.57398

T( 6 )= 24.94328

T( 7 )= 25.36376

T( 8 )=25.80169

T( 9 )=26.20394

T( 10 )= 26.49808
T( 11 )=26.60857
T( 12 )=24.91127
T( 13 )=24.96387
T( 14 }=25.12121
T( 15 )=25.38142
T( 16 )= 25.73985
T( 17 )= 26.18631
T( 18 )= 26.70049
T( 19 )= 27.24502
T( 20 )= 27.75696
T( 21 )=28.14263
T( 22 )= 28.29196
T( 23 )= 25.52183
T( 24 )= 25.58051
T( 25 )= 25.75651
T( 26 )= 26.04931
T( 27 )= 26.45679
T( 28 )= 26.97265
T( 29 )= 27.58173
T( 30 )= 28.25138
T(31 )= 28.91632
T( 32 )= 29.45644
T( 33 = 29.68443
T( 34 )= 26.01502
T( 35 )= 26.07983
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T( 36 )=26.27498
T( 37 )= 26.60254
T( 38 )= 27.06534
T( 39 )=27.66574
T( 40 )= 28.40242
T( 41 )=29.26245
T( 42 )= 30.2005

T( 43 )=31.08239
T( 44 )=31.53285
T( 45 )=26.37861
T( 46 )= 26.44881
T( 47 )= 26.66107
T( 48 )=27.02051
T( 49 )= 27.5363

T( 50 )= 28.22256
T( 51 )=29.09973
T( 52 )=30.1955

T( 53 )= 31.54086
T( 54 )= 33.13974
T( 55 )= 34.28225
T( 56 )= 26.60179
T( 57 )= 26.67573
T( 58 )= 26.89996
T( 59 }=27.28215
T( 60 )=27.83678
T( 61 )= 28.58845
T( 62 )=29.57848
T( 63 )= 30.87895
T( 64 = 32.62767
T( 65 )= 35.13886
T( 66 )= 26.67708
T( 67 )=26.75236
T( 68 )= 26.98092
T( 69 )=27.37136
T( 70 )=27.94022
T( 71 )=28 71597
T( 72 )= 29.74677
T(73 }=31.11417
T( 74 )= 32.95198
T( 75 = 35.43844
T( 76 )= 37.84735
T( 77 )= 34.97484
T( 78 )= 39.73758
T( 79 )= 35.4477

T( 80 )= 39.76012
T( 81 )=35.72385

T( 82 y=39.77677
T( 83 )=36.97268
T( 84 )=39.84101
T( 85 )=38.07832
T( 86 )=39.8996
Ortalama yiizey
sicakhigri=25.10292



1 cm seramik kaplama

Modiil =20
Su sicakligi= 45
Oda sicaklip = 18

Konveksiyon 1s1 transfer

katsayisi=12.79

Doseme kaplamasi ist

iletim katsayisi= .7

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63

T( 1 )=25.22599
T¢ 2 )= 25.28034
T( 3 )=25.4427
T( 4 )=25.71046
T( 5 )=26.07751
T( 6 )=26.53127
T( 7 )=27.04793
T( 8 )= 27.58605
T( 9 )= 28.08032
T( 10 }=28.44177
T( 11 }=28.57755
T( 12 )=26.49193
T( 13 )= 26.55656
T( 14 )= 26.74989
T( 15 )= 27.06961
T( 16 )=27.51002
T( 17 )= 28.0586
T( 18 )= 28.6904
T( 19 )=29.35949
T( 20 )=29.98854
T( 21 )= 30.46247
T( 22 )= 30.646
T( 23 )=27.24212
T( 24 )=27.31422
T( 25 Y=27.53048
T( 26 )= 27.89025
T( 27 )= 28.39092
T( 28 )= 29.02477
T( 29 )=29.77317
T( 30 )~ 36.596
T(31 )=31.4136
T( 32 )= 32.07679
T( 33 )= 32.35703
T( 34 y=27.84811
T( 35 }=27.92775
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T( 36 )= 28.16753
T(37 }=28.57

T( 38 )=29.13865
T( 39 )=29.87636
T( 40 )=30.78153
T( 41 )= 31.83828
T( 42 )= 32.99092
T( 43 )= 34.07461
T( 44 )= 34.62852
T( 45 )= 28.29485
T( 46 )=28.3811
T( 47 )=28.64191
T( 48 )= 29.08356
T( 49 )=29.7173
T( 50 )= 30.56051
T(51 )=31.6383
T( 52 )= 32.98468
T( 53 )= 34.63773
T( 54 )= 36.60218
T( 55 )= 38.00788
T( 56 )= 28.56907
T( 57 )=28.65992
T( 58 )= 28.93543
T( 59 )= 29.40503
T( 60 )= 30.0865
T( 61 )=31.01007
T( 62 )= 32.22651
T( 63 )= 33.8244
T( 64 }=35.97312
T( 65 )= 39.05928
T( 66 )= 28.66158
T( 07 }=28.75408
T( 68 = 29.0349
T( 69 )=29.51463
T( 70 =30.2136

T(71 )= 31.16675

T 72 y=3,.43326
{73 =34.11327
T, 74 = 36.37105
T( 75 )= 39.4247

T( 76 y=42.3848

T( 77 = 28.35955
T( 78 )= 44 63253
T( 79 )= 39.43231
T( 80 )= 44.71859
T( 81 )= 39.77859

T( 82 )=44.73863
T( 83 =41.30341
T( 84 y=44.81374
T( 85 )= 42.66861
T( 86 )=44.8832
Ortalama ylzey
sicaklifi= 26.72745



1 cm seramik kaplama

Modil =20
Su sicakligr= 50
Oda sicakhgr = 18

Konveksiyon 1s1 transfer

katsayisi= 12.79

Déseme kaplamasi 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2532.23

T( 1 )=26.57184
T2 )= 26.63632
T( 3 )=26.82892
T( 4 )= 27.14655
T( 5 )=27.58197
T( 6 )= 28.12026
T(7 )= 28.73317
T( 8 )=29.37153
T( 9 )=29.9579
T( 10 )= 30.3867
T( 11 )= 30.5478
T( 12 )= 28.07356
T( 13 )=28.15023
T( 14 )=28.37957
T( 15 )=28.75885
T( 16 )=29.28129
T( 17 )= 29.93206
T( 18 )= 30.68154
T( 19 )=31.47528
T(20 )= 3222154
T( 21 = 32.78379
T( 22 )= 33.00154
T( 23 )=28.96348
T( 24 )= 29.04901
T( 25 )= 29.30554
T( 26 )=29.73233
T( 27 )= 30.32626
T( 28 )= 31.07817
T( 29 )= 31.96598
T( 30 )= 32.9421
T(31)=33.91139
T( 32 )= 34.69882
T( 33 )= 35.03135
T( 34 )= 29.68233
T( 35 )= 29.7768
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T( 36 )= 30.06124
T( 37 )= 30.53868
T( 38 )=31.21323
T( 39 )= 32.08836
T( 40 )=33.16213
T( 41 )=34.41572
T( 42 )= 35.78309
T( 43 )= 37.06873
T( 44 }=37.72621
T( 45 )=30.21227
T( 46 ¥=30.3146

T( 47 )= 30.62397
T( 48 )= 31.14788
T( 49 )= 31.89965
T( 50 )= 32.89991
T( 51 )=34.17844
T( 52 }=35.77558
T( 53 )=37.73653
T( 54 )= 40.06681
T( 55 )= 41.73604
T( 56 )= 30.53757
T( 57 )= 30.64534
T( 58 }=30.97217
T( 59 )=31.52923
T( 60 )= 32.3376

T( 61 )=33.43318
T( 62 )= 34.87616
T( 63 )= 36.77164
T( 64 )= 39.3206

T( 65 )= 42.98208
T( 66 Y= 30.6473

T( 67 )= 30.75704
T( 68 )=31.09015
T( 69 )=31.65924
T( 70 )= 32.48837
T( 71 )= 33.61903
T( 72 )= 35.12139
T( 73 )=37.11419
T( 74 }=39.79212
T( 75 )= 43.41311
T( 76 J= 46.92396
T( 77 )= 42.74689
T( 78 )= 49.65121
T( 79 )= 43.41957
T( 80 )= 49.68049
T( 81 )= 43.8358

T( 82 y=49.70366
T( 83 )=45.63632
T( 84 y=49.78875
T( 85 )=47.26059
T( 86 }=49.86819
Ortalama yiizey
sicakligr= 28.35299



1 cm seramik kaplama

Modiil =20
Su sicakh@i= 55
Oda sicaklii = 18

Konveksiyon 1s1 transfer

katsayisi= 12.79

Ddseme kaplamasi 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2637.83

T( 1 )=27.91842
T(2 )=27.99303
T(3 )= 28.21589
T(4 )=28.58342
T( 5 )=29.08725
T( 6 )=29.71011
T( 7 )= 30.41932
T( 8 }=31.158

T( 9 )=31.83651
T( 10 )= 32.33271
T( 11 )=32.51913
T( 12 )= 29.65606
T( 13 }=29.74477
T( 14 )= 30.01014
T( 15 )= 30.449
T( 16 = 31.05353
T( 17 )= 31.80654
T( 18 )= 32.67378
T( 19 )= 33.59224
T( 20 )= 34.45578
T(21 )= 35.10641
T(22 )=35.35839
T( 23 )= 30.68577
T( 24 )= 30.78474
T( 25 )= 31.08157
T( 26 }=31.57541
T( 27 )= 32.26264
T( 28 )= 33.13269
T( 29 )= 34.15998
T( 30 )= 35.28948
T( 31 )=36.41109
T(32 }=37.3225
T( 33 )=37.70717
T( 34 )= 31.51755
T( 35 )= 31.62686

T( 36 )= 3195599
T( 37 )= 32.50842
T( 38 )= 33.28896
T( 39 }=34.30156
T( 40 }= 35.54402
T( 41 )= 36.99458
T( 42 )=38.57681
T( 43 )= 40.06454
T( 44 J= 40.82566
T( 45 )= 32.13074
T( 46 J=32.24913
T( 47 )= 32.60712
T( 48 )= 33.21332
T( 49 )= 34.08319
T( 50 )= 35.24057
T( 51 }=36.71996
T( 52 }=38.568
T( 53 )= 40.83702
T( 54 }=43.5334
T( 55 )= 45.46642
T( 56 )= 32.50713
T( 57 )= 32.63184
T( 58 }=33.01
T( 59 )= 33.65456
T( 60 J=34.58993
T( 61 }=35.8576
T( 62 )= 37.52723
T( 63 )= 39.72045
T( 64 )= 42.66985
T( 65 )= 46.90696
T( 66 )= 32.6341
T( 67 )=32.76108
T( 68 )= 33.14653
T( 69 )= 23.80501
T( 70 )= 34.76437
T( 71 )= 36.07.263
T(72 }=37.81095
T( 73 = 40.1167
T( 74 = 43.21494
T( 75 )= 47.4034
T( 76 )= 51.46463
T\ 77 }= 46.6366
T( 78 )=54.6'314
T( 79 )= 47.40912
T( 80 )= 54.6454
T( 81 )=47.89518

T( 82 )=54.67145
T( 83 )=49.97113
T( 84 y=54.76574
T( 85 y=51.85402
T( 86 )=54.85439
Ortalama yiizey
sicaklifi= 29.97944



1 cm seramik kaplama

Modil = 20
Su sicakhigr= 40
Oda sicakligi = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Doseme kaplamas: 1si

iletim katsayis1=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2321.03
T( 1 )=25.34159
T(2 )= 25.38177
T( 3 )=25.50179
T( 4 )= 25.69972
T( 5 )=25.97104
T( 6 )= 26.30647
T( 7 )= 26.68839
T( 8 )= 27.08615
T( 9 )=27.45151
T( 10 )=27.71866
T( 11 )= 27.81901
T( 12 )= 262774
T( 13 )=26.32517
T( 14 )= 26.46808
T( 15 )= 26.70443
T( 16 )= 27.02998
T( 17 )= 27.4355
T( 18 )= 27.90252
T( 19 )= 28.39711
T( 20 )= 28.86209
T(21 )=29.21237
T( 22 )= 29.34799
T( 23 )= 26.83196
T( 24 )= 26.88525
T( 25 )= 27.04511
T( 26 }=27.31105
T( 27 )=27.68116
T( 28 )= 28.14971
T( 29 )= 28.70294
T(30 )=29.31117
T(31 =29.91513
T( 32 )= 30.4057
T( 33 )=30.61271
T( 34 )= 27.27991
T( 35 )=27.33878
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T( 36 )= 27.51603
T( 37 )=27.81355
T( 38 )=28.2339

T( 39 )= 28.77923
T( 40 )= 29.44835
T( 41 )= 30.22951
T( 42 )= 31.08155
T( 43 )= 31.88256
T( 44 Y= 32.29146
T( 45 )= 27.61015
T( 46 )= 27.67391
T( 47 )=27.8667

T( 48 )=28.19318
T( 49 )= 28.66166
T( 50 )= 29.28498
T( 51 )=30.08171
T( 52 )= 31.07699
T( 53 )= 32.29901
T( 54 )= 33.75154
T( 55 )= 34.78804
T( 56 )=27.81286
T( 57 )= 27.88002
T( 58 )= 28.08369
T( 59 )= 28.43082
T( 60 )= 28.93458
T( 61 ¥=29.61731
T( 62 )= 30.51653
T( 63 )=31.69771
T( 64 )= 33.28593
T( 65 )= 35.56621
T( 66 )= 27.88125
T( 67 )= 27.94963
T( 68 )= 28.15722
T( 69 y=28.51185
T( 70 )=29.02854
T( 71 }=29.73314
T( 72 )= 30.6694

T(73 =31.9114

T( 74 Y= 33.58076
T( 75 )= 35.83981
T( 76 )= 38.02514
T( 77 )= 35.41672
T( 78 )= 39.76069
T( 79 = 35.85312
T( 80 )= 39.78162
T( 81 )=36.09714

T( 82 )= 39.79629
T( 83 )=37.23845
T( 84 )=39.85511
T( 85 y=38.23467
T( 86 )=39.90781
Ortalama yiizey
sicaklin= 26.45146



1 cm seramik kaplama

Modil =20
Su sicaklifi= 45
Oda sicakligy = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Déseme kaplamasi 151

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2426.63
T( 1 }=26.68639
T(:2 }= 26.73668
T( 3 )= 26.88692
T( 4 )= 27.13468
T( 5 }=27.47431
T( 6 )= 27.8942
T(7 )=28.37228
T( 8 )= 28.87021
T( 9 )= 29.32757
T( 10 )= 29.66202
T( 11 )=29.78766
T( 12 }=27.85779
T( 13 }=27.9176
T( 14 =28.09649
T( 15 }=28.39234
T( 16 )= 28.79986
T( 17 )= 29.30748
T( 18 )= 29.89209
T( 19 }=30.51122
T( 20 = 31.0933
T( 21 )=21.53182
T( 22 Y= 31.70163
T( 23 )= 28.55196
T( 24 )= 28.61868
T( 25 )=28.81878
T(26 )=29.i517
T( 27 = 29.61497
T( 28 )= 30.2015
T( 29 )= 30.89401
T( 30 Y= 31.6554
T(31)=32 41145
T( 32 )= 33.0256
T( 33 )= 33.26186
T(34 ¥=29.1127
T( 35 }=29.18639
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T( 36 )= 29.40826
T( 37 )=29.78068
T( 38 )= 30.30686
T( 39 )= 30.98949
T( 40 )=31.82707
T( 41 )= 32.80492
T( 42 )=33.8715
T( 43 )= 34.87427
T( 44 )= 35.38659
T( 45 )=29.52608
T( 46 )= 29.60589
T( 47 )= 29.84722
T( 48 )= 30.25589
T( 49 )=30.84231
T( 50 )= 31.62255
T( 51 )=32.61986
T( 52 )= 33.8657
T( 53 )= 35.39536
T( 54 )= 37.21338
T( 55 )=38.513
T( 56 )= 29.77982
T( 57 )= 29.86389
T( 58 )= 30.11883
T( 59 )=30.55336
T( 60 )=31.18393
T( 61 )=32.03854
T( 62 )=33.16413
T( 63 = 34.64763
T( 64 )= 36.63084
T( 65 )= 39.486
T( 66 )= 29.86542
T( 67 )=29.95102
T( 68 =30.21087
T( 69 ) 30.65477
T( 70 )=31.30154
T( 71 y=32.18351
T( 72 )= 33.35543
T( 73 )= 34.91002
T( 74 )= 36.9993
T( 75 )= 39.8255
T( 76 = 42.56213
T( 77 )= 39.3007
T( 78 )= 44.7.465
T( 79 )= 39.83703
T( 80 )=44.73916
T( 81 )=40.15121

T(82)=44.75732
T( 83 )=41.56859
T( 84 =44.82722
T( 85 y=42.82452
T( 86 y=44.89104
Ortalama yiizey
sicakligr=28.07572



1 cm seramik kaplama

Modiil =20
Su sicakligr= 50
Oda sicakligr = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Ddseme kaplamast 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

253223
T( 1 )=28.03203
T( 2 )= 28.09245
T( 3 )=28.27292
T( 4 )= 28.57055
T( 5 )=28.97855
T( 6 )= 29.48294
T( 7 )= 30.05726
T( 8 )= 30.65542
T( 9 )= 31.20486
T( 10 )= 31.60665
T( 11 }=31.75759
T( 12 }=29.43919
T( 13 )=29.51103
T( 14 )= 29.72592
T( 15 )= 30.08131
T( 16 )= 30.57086
T( 17 )= 31.18065
T( 18 )= 31.88293
T( 19 )= 32.62669
T( 20 )= 33.32595
T( 21 )=33.85278
T( 22 )= 34.0568
T( 23 )= 30.27306
T( 24 )= 30.3532
T( 25 )= 30.59358
T( 26 )= 30.9935
T( 27 )= 31.55002
T( 28 )= 32.25458
T( 29 )= 33.08649
T( 30 )= 34.00114
T( 31 )=34.90939
T( 32 )= 35.64722
T( 33 )= 35.95876
T( 34 )= 30.94665
T( 35 )=31.03516
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T( 36 )=31.30169
T( 37 )= 31.74906
T( 38 )= 32.38114
T( 39 }=33.20116
T( 40 )= 34.20731
T( 41 )=35.38197
T( 42 )= 36.66324
T( 43 )= 37.86793
T( 44 )= 38.48378
T( 45 = 31.44321
T( 46 )= 31.53909
T( 47 )= 31.82899
T( 48 )=32.3199

T( 49 )= 33.02433
T( 50 )= 33.96159
T( 51 )= 35.15961
T( 52 )= 36.65619
T( 53 )= 38.49369
T( 54 )= 40.67747
T( 55 )= 42.24055
T( 56 )= 31.74802
T( 57 )= 31.84901
T( 58 )= 32.15525
T( 59 )= 32.67723
T( 60 )= 33.4347

T( 61 )= 34.46128
T( 62 )= 35.81339
T( 63 )= 37.58948
T( 64 )= 39.97782
T( 65 )= 42.40822
T( 66 )= 31.85084
T( 67 = 31.95367
T( 68 )= 32.26581
T( 69 )= 32.79906
T( 70 )= 33.57597
T( 71 )= 34.63543
T( 72 )= 36.04318
T( 73 )= 37.9105

T( 74 )= 40.41988
T( 75 )= 43.81339
T( 76 )= 47.10088
T( 77 )= 4%.1874

T( 78 )= 49.67242
T( 79 )= 43 82364
T( 80 )= 49.70022
T( 81 = 44.20782

T( 82 y=49.72157
T( 83 y=45.90097
T( 84 y=49.80167
T( 85 = 47.41608
T( 86 }=49.8757
Ortalama yiizey
sicakhgr= 29.70102



1 cm seramik kaplama

Modil =20
Su sicakligi= 55
Oda sicakligh = 20

Konveksiyon 1s1 transfer

katsayisi= 12.79

Dégeme kaplamas: 1s1

iletim katsayisi=.7

Su ile boru arasindaki
konveksiyon katsayisi=

2637.83
T( 1)=29.37843
T( 2 )= 29.44898
T( 3 )=29.6597
T( 4 }=30.00722
T( 5 )= 30.48362
T( 6 )= 31.07257
T(7)=31.74318
T( 8 )= 32.44164
T( 9 )= 33.0832
T( 10 )= 33.55238
T( 11 )= 33.72865
T( 12 )=31.02146
T( 13 )=31.10534
T( 14 )= 31.35626
T( 15 )=31.77123
T( 16 )= 32.34285
T( 17 )= 33.05486
T( 18 )= 33.87489
T( 19 )= 34.74335
T( 20 )= 35.55987
T( 21 )= 36.17507
T(22 )=36.41332
T( 23 = 31.99511
T( 24 )= 32.08869
T( 25 )= 32.36937
T( 26 )= 32.83631
T(27 )= 33.48613
T( 28 )= 34.30881
T( 29 )= 35.28018
T( 30 )= 3634819
T( 31 )= 37.40874
T( 32 )= 3227032
T( 33 )= 38.63419
T( 34 )= 327816
T( 35 )= 32.88496
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T( 36 )= 33.19617
T( 37 )=33.71852
T( 38 )= 34.45657
T( 39 )=135.41404
T( 40 )= 36.58886
T(41 = 37.96046
T( 42 )= 39.45656
T( 43 )= 40.86331
T( 44 }=41.58278
T( 45 )=33.36141
T( 46 )= 33.47336
T( 47 )=33.81185
T( 48 )= 34.38505
T( 49 )= 35.20757
T( 50 ¥=36.30194
T( 51 )= 37.70078
T( 52 )= 39.44822
T( 53 )= 41.59375
T( 54 y=44.14356
T( 55 )= 45.97036
T( 56 )= 33.71731
T( 57 )= 33.83523
T( 58 )= 34.1928

T( 59 )= 34.80227
T( 60 )= 35.68671
T( 61 )= 36.88536
T( 62 )= 38.4641

T( 63 )= 40.53789
T( 64 Y= 43.32661
T( 65 )= 47.33256
T( 66 = 33.83737
T( 67 )= 33.95743
T( 68 }=34.3219

T( 69 )= 34.94452
T( 70 )=35.85166
T( 71 = 37.08%69
T( 72 )= 38.73237
T( 73 )= 40.9126

T( 74 )= 43.84225
T( 75 )= 47.80319
T( 76 }=51.64116
T( 77 y=47.07651
T( 78 )= 54.63352
T 79 )= 47.81259
T( 80 )= 5+.66435

“T( 81 )= 48.26664

T( 82 = 54.68866
T( 83 )=50.23529
T( 84 y=54.77814
T( 85 y=52.00914
T( 86 y=54.8616
Ortalama yiizey
sicakhgr= 31.32723
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EK Il.a. 10 cm modiil igin bilgisayar programu.

DIM A(93, 93): DIM T(93): DIM Y(93)
INPUT "Ortalama su sicaklif1”; TS
INPUT "Oda sicaklipn"; TH
INPUT "Konveksiyon 1s1 transfer katsayisi"; H
INPUT "Déseme kaplamast 1s1 iletim katsayisi”; K
G=1056 * (.02 * (TS +273)-4.06)-(.5~.8/.0013 " .2)
FORI=1TO93

FORJ=1TO93

AL =0

NEXTJ

NEXT I

A(l,1)=-2+(01 *H)/K)
A(l,2)=1

A(1,12)=1

A2, 1)=1

A(2,2)=+4+ (02 *H)/K)
A2,3)=1

AQ2,13)=2

AG,2)=1

A(3,3)=-(4+ (.02 *H)/K)
AG,4H=1

A(3,14)=2

A4,3)=1

A(4,4)=+4+ (.02 *H)/K)
A4,5)=1

A(4,15)=2

AGB, M =1

A(5,5)=-(4+ (02 *H)/K)
A5,6)=1

A(5,16)=2

A(6,5)=1

A(6,6)=-4+ (.02 *H)/K)

A6, 7)=1

A(6,17)=2

A(7,6)=1

A7, 7)=-4~(.02 *H)/K)
A(7,8)=1

A(7,18)=2

A, 7NH=1

A(8,8)=-(4+ (.02 *H)/K)

A8, 9) =1

A(8,19)=2

A9, 8)=1
A(9,9)=-(4-(02*H)/K)



A(10,9)=1
A(10, 10) = «(4 + (.02 * H) / K)
A(10,11)=1

A10,21)=2

A(11,10)=1

A(lL, 1) =2+ (01 *H)/K)
A(11,22)=1

A(12, 1)=K

A(12,12)= -2 * (K + 1.032)
A(12,13)=K + 1.032
A(12, 23)=1.032
A(13,12)=K + 1.032
A(13, 13)= -4 * (K + 1.032)
A(13,14)=K + 1.032
A(13,2)=2*K

A(13, 24) = 2.064
A(14,3)=2*K
A(14,13)=K + 1.032
A(14, 14) = 4 * (K + 1.032)
A(14,15)=K + 1.032
A(14, 25)=2.064
A(15,4)=2*K

A(15, 14)=K + 1.032
A(15, 15) = -4 * (K + 1.032)
A(15,16)=K + 1.032
A(15, 26) = 2.064
A(16,5)=2 *K

A(16, 15 =K + 1.032
A(16, 16)= 4 * (K + 1.032)
A(16,17)=K + 1.032
A(16, 27) =2.064
A(17,6)=2 *K
A(17,16)=K + 1.032
A(17,17 =4 * (K + 1.032)
A(17,18)=K + 1.032
A(17,28) = 2.064
A(18,7)=2*K

A(18, 17)=K + 1.032
A(18, 18) = -4 * (K + 1.032)
A(18,19)=K + 1032
A(18, 29) = 2.064
A(19,8)=2*K

A(19, 18)=K + 1.032
A(19, 19)= -4 * (K ' 1.032)
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A(20,9)=2*K
A(20, 19)=K + 1.032
A(20,20) = -4 * (K + 1.032)
A(20,21)=K + 1.032
A20, 31)=2.064
AQ21,10)=2*K
A(21,20)=K + 1.032
AQ21,21) =4 * (K + 1.032)
A(21,22)=K +1.032
AQ21,32)=2.064
A22,11)=K
A(22,21)=K + 1.032
A(22,22)= -2 * (K + 1.032)
A(22,33)=1.032
A(23,12)=1
A(23,23)= 4
A(23,24)=2
A(23,34)=1
A(24,13)=1
AQ24,23)=1
A(24,24)= 4
A(24,25)=1
A(24,35)=1

AQ25, 14)=1
A(25,24)=1
A(25,25)= -4
A(25,26)=1
A(25,36) =1

A(26, 15)=1
A(26,25)= |
A(26,26) = -4
A(26,27) =1
AQ26,37)=1
AQ27,16)=1
A(27,26)=1
AQ27,27)= -4
A(27,28)=1
AQ27,38)=1

AQS8, 17)=1
A(28,27)=1

A(28, 28) = 4
A(28,29)= i
A(28,39) = |

A(29, 18)=1
A(29,28) =1
A(29,29)= 4
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A(29,30)=1
A(29, 40)=1
A(30,19)=1
A(30,29)=1
A(30, 30) = 4
A(30,31)=1
A(30,41)=1
A(3L,20)=1
A(31,30)=1
A(31,31)=-4
A(31,32)=1
A(3L,42)=1
A(32,21)=1
A(32,31)=1
A(32,32) =4
A(32,33)=1
A(32,43)=1
A(33,22)=1
A(33,32)=2
A(33,33)=4
A(33,44)=1
A(34,23)=1
A(34,35)=2
A(34,45)=1
A(34,34)= 4
A(35,24)=1
A(35,34)=1
A(35,35)=4
A(35,36)=1
A(35,46)= |
A(36,25)=1
A(36,35)=1
A(36,36) = 4
A(36,37)=1
A(36,47)=1
A(37,26)=1
A(37,36)=1
A(37,37)=4
A(37,38)=1
A(37, 48) =
A(38,27)=1
A(38,37) =1
A(38, 38) = -4
A(38,39) =1
A(38,49)= 1
A(39,28)=1
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A(39,38)=1
A(39,39) = -4
A(39, 40) =1
A(39, 50)=1
A(40, 29) =1
A(40,39) = 1
A(40, 40) = 4
A(40,41)=1
A(40, 51)=1
A(41,30)=1
A(41, 40)=1
A(41,41)=4
A(41,42)=1
A(41,52)=1
A@42,31)=1
A42,41)=1
A(42, 42) = 4
A42,43)=1
A(42,53)=1
A(43,32)=1
A(43,42)=1
A(43,43) = 4
A(43, 44)=1
A(43,54)= 1
A(44,33)=1
A4, 43) =2
A(44, 44) = 4
A(44, 55)=1
A(45,34)=1
A(45, 46) =2
A(45, 45) = 4
A(45, 56) = 1
A(46,35)= 1
A(46, 45)=1
A(46, 46) = 4
A(46, 47) =1
A(46,57) = 1
A(47,36) =1
A(47,46) =1
A47,47)= 4
A(47, 48) = |
A(47,58) = 1
A(48.37)= 1
A(48.47)=1
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A(48,59)=1
A(49, 38) =1
A(49, 48) = 1
A(49, 50) = .82
A(49, 49) = 4.1
A(49, 60) = .82
A(49, 92) = 468
A(50,39) =1
A(50, 49) = .82
A(50, 50) = -9.315
A(50, 51)= .82
A(50, 78) = 6.675
A(51,40)=1
A(51, 50)= .82
A(51,51)=4.1
A(51,52)=1
A(51,62)= .82
A(51, 80) = .468
A(52,41)=1
A(52,51)=1
A(52,52) = -4
A(52,53)=1
A(52,63)=1
A(53,42)=1
A(53,52)=1
A(53, 53) = -4
A(53,54)= 1
A(53, 64) =1
A(54,43)=1
A(54, 53)=1
A(54, 54) = 4
A(34,55)=1
A(54,65)=1
A(53, 44)= 1
A(55,54)=2 .
A(55, 55)= 4
A(35, 66) = 1
A(56, 45)=1
A(56, 56) = -4
A(36,57)=2
A(36,67) =1
A(37, 46)=1
A(57,56) = 1
A(57,57)= -4
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A(58,47)=1
A(58,57)=1
A(58, 58) = 4
A(38,59)=1
A(58, 69)=1
A(39,48)=1
A(59, 58) = 1
A(59, 59) = -4
A(59, 60) = 1
A(59, 70)= 1
A(60, 49) = .82
A(60, 59)= 1
A(60, 60) = -9.315
A(60, 71) = .82
A(60, 90) = 6.675
A(61, 61)=-1
A(62,51)=.82
A(62, 62)=-9.315
A(62, 63) = |
A(62,73)= .82
A(62, 82) = 6.675
A(63,52)=1
A(63,62)=1
A(63, 63) = 4
A(63,64)=1
A(63,74)=1
A(64,53)=1
A(64,63)= 1
A(64, 64) = 4
A(64, 65)=1
A(64,75)=1
A(65, 54)= 1
A(65,64) = 1
A(65, 65)= -4
A(65,66)= 1
A(65,76)= 1
A(66, 55)= 1
A(66, 65)="2
A(66, 66) = -4
A66, 77) =1
A(67, 56) = |

AIRT A= )



A(68, 68) = -4
A(69, 58) =2
A(69, 68) =1
A(69, 69) = -4
A(69,70)=1
A(70, 59) =2
A(70, 69) =1
A(70, 70) = 4
A(70,71)=1
A(71, 60) = .82
A(71,70) =5
A(71,71)=-2.108
A(71,72) = 32
A(71, 88) = 468
A(72,71) = 32
A(T2,72)=-7315
A2, 73)= 32
A(72, 86) = 6.675
A(T73,62) = .82
A(73,72) = 32
A(73,73)=-2.108
A(73,74)= 5
A(73, 84) = 468
A(74, 63)=2
A(74,73)=1
A(74, 74) = 4
A(74,75)=1
A(75, 64) =2
A(75,74)= 1
A(75,75)= 4
A(75,76) =1
A(76, 65) =2
A(76,75)=1"
A(76,76) = 4
A(76,77)=1
A(77,76) =1
A(77,66)= |
A(77,77) =2
A(78, 50) = 6.88
A(78, 78) = -7.99
AL78,79) = 1.038
A(78, 80) = .033
A(78,92) = 033
A(79,78) = 1.038
A(79, 79) = (1.124 + 0081 * G)
A(79, 81) = .0431

96



A(79, 93) = .0431
A(80, 51) = .483

A(80, 81) = 26

A(80, 80) = -.809

A(80, 82) =033

A(80, 78) = .033

A(81, 79) = .0431

A(81, 80) = 26

A(81, 81) = (346 + .002 * G)
A(81, 83) =.0431

A(82, 62) = 6.88

A(82, 80) = .033

A(82, 82) =-7.99

A(82, 83) = 1.038

A(82, 84) = .033

A(83, 81) =.0431

A(83, 82) = 1.038

A(83, 83) = -(1.124 + .0081 * G)
A(83, 85) = .0431

A(84, 73) = 483

A(84, 82) = 033

A(84, 84) = -.809

A(84, 85) = 26

A(84, 86) = .033

A(85, 83) = .0431

A(85, 84) = 26

A(85, 85) = -(.346 + .002 * G)
A(85, 87) = .0431

A(86,72) = 6.88

A(86, 84) = .033

A(86, 86) = -7.99

A(86, 87)=1.038

A(86, 88) = .033

A(87, 85) = .0431

A(87, 86) = 1.038

A(87, 87) =~(1.124 + 0081 * G)
A(87, 89) = .0431

A(88,71) = .483

A(88, 86) = .033

A(88, 88) = - 809

A(88, 89) = 26

A(88, 90) = .033

A(89, 87) = .0431

A(89, 88) = .26

A(89, 89) = -(.346 + .002 * G)
A(89, 91) = .0431

97
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A(90, 60) = 6.88
A(90, 88) =033

A(90, 90) = -7.99
A(90,91)=1.038
A(90,92) =.033

A(91, 89) = .0431

A(91, 90)=1.038

A(91, 91)=«(1.124 + .0081 * G)
A(91,93)=.0431

A(92, 78) = .033

A(92, 49) = 483

A(92, 90) = .033

A(92,92) = -.809
A(92,93)= 26

A(93,79) = .0431

A(93,91) = .0431
A(93,92) = 26

A(93, 93) = «.346 + .002 * G)
FORI=1TO 93

IF A(L, I) >= 0 THEN GOTO 10
NEXT I

FORI=1TO93

YD)=0

NEXT I

Y(1)=-(.01 *H* TH/K)
Y2)=«02*H*TH/K)
Y(3)=~(.02 *H* TH/K)
Y(4)=-(02 *H * TH/K)
Y(5)=-(.02 *H * TH/K)
Y(6)=-(.02*H*TH/K)
Y(7)=-(.02 *H * TH/K)
Y(8)=-(02*H*TH/K)
Y(9)=-.02 *H* TH/K)
Y(10)=-(.02 *H* TH/K)
Y(11)=-(01 *H* TH/K)
Y(79)=-.0081 * G * TS
Y(81)=-.002* G * TS
Y(83)=-.0081 * G * TS
Y(85)=-.002 * G * TS
Y(87)=-.0081 * G * TS
Y(89)=-.002 * G * TS
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IF J=1 THEN GOTO 50

IF L =1THEN GOTO 60
AJ,LY=AJ,L)-AJ,D*AL LY/AQD
60 NEXT L
50 NEXT ]

ALD=-1/A10)

FORJ=1TO93

IF J=1THEN GOTO 70

AJ,D=AJ, D*AL]D

70 NEXT J

FORL=1TO93

IF L =1THEN GOTO 80
ALL=ALL)*ALD

80 NEXT L

NEXTI

FORI=1TO93

FORJ=1TO0O93

AL DH=-A1))

NEXTJ

NEXT I

OPEN "m10h1840" FOR OUTPUT AS #1
PRINT #1, "Modiil=10"

PRINT #1, "Su sicakhg="; TS

PRINT #1, "Oda sicakhigr ="; TH

PRINT #1, "Konveksiyon is1 transfer katsayisi="; H
PRINT #1, "Déseme kaplamasi 1s1 iletim katsayisi="; K
PRINT #1, "Su ile boru arasindaki konveksiyon katsayisi="; G
FORI=1TO93

T()=0

FORL=1TO93

T =TI+ AL, L) * Y(L)

NEXTL

PRINT #1, "T("; L, "="; T()

NEXT I

Z=0

FORI=1TO®6

Z=7Z+T{)

NEXT 1

P=2/6

PRINT #1, "Ortalama yuzey sicakhigi="; P
GOTO 40

10 PRINT I; "KOSEGENDE 0 VEYA NEGATIF DEGER"
40 STOP

END
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EK ILb. 20 cm modil i¢in bilgisayar programi.

DIM A(86, 86): DIM T(86): DIM Y(86)
INPUT "Ortalama su sicakligi"; TS
INPUT "Oda sicaklign"; TH
INPUT "Konveksiyon 1s1 transfer katsayis1"; H
INPUT "Doseme kaplamast 1s1 iletim katsayist”; K
G=1056 * (.02 * (TS +273)-4.06) - (.5~ .8/.0013 * .2)
FORI=1TO 86

FORJ=1TO 86

ALN=0

NEXTJ

NEXT I

A1, 1)=-2+(.01 *H)/K)
A(L,2)=1

A(1,12)=1

A2, D=1

A(2,2)=+4+(.02 *H)/K)
A(2,3)=1

A(2,13)=2

A(,2)=1

A(3,3)=-4+ (.02 *H)/K)
AGG,4)=1

A(3,14)=2

A4,3)=1

A(4,4)=-4+ (.02 *H)/K)
A4,5)=1

A(4,15)=2

A(5,4)=1

A(5,5)=-4+ (.02 *H)/K)
A(5,6)=1

A(5,16)=2

A(6,5)=1

A(6,6)=-(4+ (.02 *H)/X)

A6, 7)=1

A(6,17)=2

A(7,6)=1

A(7,7)=-4+ (.02 * H)/K)
A(7,8)=1

A(7,18)=2

A, 7)=1

A(8, 8)=-(4+(.02 * H)/K)
A8.9 =1



A(10,9) =1

A(10, 10) = (4 + (.02 * H) / K)
A(10,11)=1

A(10,21)=2

A(11,10)=1

A(11, 1) =2+ (.01 * H)/K)
A(11,22) =1

A(12,1)=K

A(12,12) = -2 * (K + 1.032)
A(12,13) =K + 1.032
A(12,23)=1.032
A(13,12) =K + 1.032
A(13, 13) = -4 * (K + 1.032)
A(13, 14)=K + 1.032
A(13,2)=2*K

A(13, 24) = 2.064
A(14,3)=2*K

A(14, 13) =K + 1.032
A(14, 14) = -4 * (K + 1.032)
A(14,15)=K + 1.032
A(14, 25)=2.064
A(15,4)=2*K

A(15, 14) =K + 1.032
A(15, 15) = -4 * (K + 1.032)
A(15,16) =K + 1.032
A(15, 26) = 2.064
A(16,5)=2*K
A(16,15)=K + 1.032
A(16, 16) = -4 * (K + 1.032)
A(16, 17) =K + 1.032
A(16, 27) = 2.064
A(17,6)=2*K

A(17,16) =K + 1.032
A(17,17) = -4 * (K + 1.032)
A(17,18) =K + 1.032
A(17, 28) = 2.064
A(18,7)=2*K

A(18,17) =K + 1.032
A(18, 18) = -4 * (K + 1.032)
A(18,19)=K + 1.032
A(18,29) = 2.064

A ZA0 N ~ b ¥r
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AQ20,9)=2*K
A(20,19) =K + 1.032
A(20,20) = -4 * (K + 1.032)
A(20,21)=K + 1.032
A(20, 31) = 2.064
AQ1,10)=2*K
A(21,20)=K + 1.032
AQ21,21)=4* (K + 1.032)
A(21,22)=K + 1.032
A(21, 32) =2.064
A2, 1) =K
A22,21)=K + 1.032
A(22,22)=-2* (K + 1.032)
A(22,33)=1.032
A(23,12)=1
A(23,23)=4
A(23,24)=2
A(23,34)=1
A(24,13)=1
AQ24,23)=1
A(24,24)= 4
A(24,25)= |
A(24,35)= 1

AQ2S, 14) =1
A(25,24)=1
AQ25,25)= 4
A(25,26) = 1
A(25,36) = |
A(26,15)= 1
A(26,25)= 1
A(26,26) = -4
AQ26,27)= 1
A(26,37) =1
AQ27,16)=1
AQ27,26)=1
AQ27,27)=4
A(27,28)=1
AQ27,38)=1
A(28,17)= 1
AQ28,27)=1
A(28,28)=-4
A(28,29) = |
A(28,39)=1
A(29,18) =1
A(29,28)=1
A(29,29)= 4



A(29,30)=1
A(29,40)=1
A(30, 19)=1
A(30,29)=1
A(30,30)=-4
A(30,31)=1
A(30,41)=1
A(31,20)=1
A(31,30)=1
A(31,31)=+4
A(31,32)=1
A(31,42)=1
A(32,21) =1
A(32,3D)=1
A(32,32)=-4
A(32,33)=1
A(32,43)=1
A(33,22)=1
A(33,32)=2
A(33,33)=-4
A(33,44)=1
A(34,23)=1
A(34,35)=2
A(34,45)=1
A(34,34)=-4
A(35,24)=1
A(35,34) =1
A(35,35)= -4
A(35,36)=1
A(35, 46)= 1
A(36,25)=1
A(36,35)=1
A(36, 36) = -4
A(36,37) =1
A(36,47)=1
A(37,26)=1
A(37,36)=1
A(37,37)=-4
A(37,38) =1
A(37,48)=1
A(38,27)=1
A(38,37)=1
A(38,38)=-4
A(38,39)=1
A(38,49)=1
A(39,28)=1
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A(39, 38) =1
A(39, 39) = -4
A(39, 40)= |
A(39, 50)= 1
A(40,29) =1
A(40, 39) = 1
A(40, 40) = -4
A(40,41) =1
A(40,51)=1
A(41,30) =1
A(41,40)= 1
A(41,41)=-4
A(41,42)=1
A(41,52)= 1
A(42,31)=1
A(42,41)= 1
A(42,42)= -4
A(42,43)= 1
A(42, 53)=1
A(43,32)= 1
A(43,42)=1
A(43,43)= 4
A(43,44)=1
A(43, 54) =1
A(44,33)=1
A(44,43)=2
A4, 44) = 4
A(44,55)= 1
A(45,34)= 1
A(45,46) =2
A(45, 45)= -4
A(45,56) = 1
A(46, 35)=1
A(46, 45) = 1
A(46, 46) = -4
A(46, 47) = 1
A(46, 57) =1
A(47,36) = 1
A(47,46) = 1
A(47,47)= 4
A(47,48)= 1
A(47,58) = |
A(48,37) =1
A(48,47) =1
A(48,48)= 4
A48, 49) = |
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A(48, 59) = 1
A(49,38) =1
A(49, 48) = 1
A(49, 49) = 4
A(49, 50) = |
A(49, 60) = 1
A(50,39) = 1
A(50, 49) = |
A(50, 50)= -4
A(50,51) =1
A(50, 61)=1
A(51,40) = |
A(51,50)=1
A(51,51)=-4
A(51,52)=1
A(51, 62) = |
A(52,41)=1
A(52,51)=1
A(52,52)= -4
A(52,53)=1
A(52, 63)=1
A(53,42)= 1
A(53,52)=1
A(53,53)=-4
A(53, 54)= 1
A(53,64)=1
A(54,43)=1
A(54, 53) = 1
A(54, 54) = -4.108
A(54, 55)= .82
A(54, 65)= .82
A(54,79) = 468
A(55,44) = 1
A(55, 54) = 1.64
A(55,55)=-9.315
A(55, 77) = 6.675
A(56,45) =1
A(56, 56) = -4
A(56. 57) =2
A(56, 66) = |
A(57,46) =1
A(57,56) =1
A(57,57)=-4
A(57,58) =1
A(57,67)=1
A(58,47) = |



106

A(58,57)=1
A(58, 58) = -4
A(58,59) =1
A(58,68)= 1
A(59,48) =1
A(59, 58) = 1
A(59, 59) = -4
A(59, 60)= 1
A(59, 69) =1
A(60, 49) = 1
A(60, 59) = |
A(60, 60) = -4
A(60, 61) = 1
A(60, 70) = 1
A(61, 50) = 1
A(61, 60)= 1
A(61,61)=-4
A(61,62)=1
A(61,71) =1
A(62,51)=1
A(62,61)=1
A(62, 62) = -4
A(62,63)=1
A(62,72)=1
A(63,52) = 1
A(63,62)= 1
A(63,63)= 4
A(63, 64)= 1
A(63,73)= 1
A(64, 53)=1
A(64, 63) = 1
A(64, 64) = -4
A(64, 65) = |
A(64, 74) = 1
A(65, 54) = .82
A(65, 64) = 1
A(65, 65) = -9.315
A(65,75) = .82
A(65, 81)=6.675
A(66, 56) = 1
A(66, 66) = -2

A sr s s
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A(68, 58) =2
A(68,67) =1
A(68, 68) = -4
A(68, 69) = |
A(69, 59)=2
A(69, 68) = |
A(69, 69) = -4
A(69, 70) = 1
A(70, 60) =2
A(70, 69) = 1
A(70, 70) = -4
A(70,71) = 1
A(71,61)=2
A(71,70)= |
A(71,71)=-4
A(T1,72) = |
A(72,62)=2
A(72,71) =1
A(72,72) = -4
A(72,73)=1
A(73,63)=2
A(73,72) =1
A(73,73)= -4
A(73,74)=1
A(74, 64)=2
A(74,73) = 1
A(74,74) = -4
A(74,75) = |
A(75, 65)= 82
A(75,74)= 5
A(75,76) = .32
A(75, 83) = 468
A(75,75) = -2.108
A(76,75) = .64
A(76,76) = -7.315
A(76, 85) = 6.675
A(77, 55) = 6.88
A(77,77)=-7.99
A(77,78) = 1.038
A(77,79) = .066
A(78,77)=1.038

A MO O Nrrs
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A(79, 80) = .26

A(79, 81)=.033

A(80, 78) = .0431

A(80,79)= .26

A(80, 80) = -(.346 + .002 * G)
A(80, 82) = .0431

A(81, 65) = 6.88

A(81,79) =033

A(81, 81)=-7.99

A(81, 82) = 1.038

A(81, 83) =033

A(82, 80) = .0431

A(82, 81) = 1.038

A(82, 82) =-(1.124 + 0081 * G)
A(82, 84) = 0431

A(83,75) = .483

A(83, 81) = 033

A(83, 83) = -.809

A(83, 84) = 26

A(83, 85) = .033

A(84, 82) = 0431

A(84, 83)= 26

A(84, 84) = (346 + .002 * G)
A(84, 86) = .0431

A(85,76) = 6.88

A(85, 83) = .066

A(85, 85)=-7.99

A(85, 86) = 1.038

A(86, 84) = 0862

A(86, 85) = 1.038

A(86, 86) = (1.124 + .0081 * G)
FOR 1= 1TO 86

IF A(1, 1) >= 0 THEN GOTO 10
NEXT I

FOR I1=1TO 86

Y(1)=0

NEXT I

Y(1)=-(.01 *H* TH/K)
Y(2)=-(02*H* TH/K)
Y(3)=-(02*H*TH/K)
Y(4)=-(.02*H* TH/K)

NI — 70N & 1Y R TIT /LN
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Y(10)=+.02 *H * TH/K)
Y(11)=-(.01 *H* TH/K)
Y(78)=-.0081 *G * TS
Y(80)=-002*G*TS

Y(82)=-.0081 *G * TS
Y(84)=-002*G*TS

Y(86)=-.0081 * G * TS

FOR1=1TO 86

FORJ=1TO 86

FORL=1TO 86

IF J =1 THEN GOTO 50

IF L =1 THEN GOTO 60
A(J,L)=AQJ,L)-A(J, D*A(LL)/ AU D
60 NEXTL

50 NEXTJ

A(LD=-1/A(,1)

FORJ=1TO 86

IF J =1THEN GOTO 70

A, D=AJ, D * AL
70 NEXTJ

FORL=1TO 86

IF L=1THEN GOTO 80

AL L)Y=A, LY*A(ILD
80 NEXT L

NEXT 1

FOR1=1TO 86

FORJ=1TO 86

A(lLDH=-AD

NEXTJ -

NEXT |

OPEN "m20s1840" FOR OUTPUT AS #1
PRINT #1, "Modul = 20"

PRINT #1, "Su sicakhigi="; TS

PRINT #1, "Oda sicakh@ ="; TH

PRINT #1, "Konveksiyon 1s1 transfer katsayisi="; H
PRINT #1, "Doseme kaplamasi 1s1 iletim katsay1si="; K
PRINT #1, "Su ile boru arasindaki konveksiyon katsayisi="; G
FOR1=1TO 86

TT)=0

FORL=1TO 86

T()=T()+ A(l, L) * Y(L)

- Trawren
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Z=7+T(Q)

" NEXT

P=Z/11

PRINT #1, "Ortalama yiizey sicakligi="; P

GOTO 40

10 PRINT I; "KOSEGENDE 0 VEYA NEGATIF DEGER"
40 STOP

END
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