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Borulu Isi Degistiricilerin Tasarimi

Ornek 1: Ozgiil 1si degeri 4,0 kJ/kg°C olan sivi bir gida cift borulu bir isi
degistiricinin icteki borusundan akmaktadir. Sivi gidanin akis hizi 0,5kg/s
olup, 1s1 degistiricisine 20°C de girmekte ve 60°C de c¢ikmaktadir. Isi
degistiricinin iki borusu arasindaki halka araliga 90°C’deki sicak su girmekte
ve karsit akish olarak 1kg/s’lik akis hiziyla akmaktadir. Suyun ortalama

6zqgiil 1s1 degeri 4,18 kj/kg°C olduguna gére kararl hal sartlarinda:
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a) suyun c¢ikis sicakligini hesaplayiniz.
b) logaritmik sicaklik farkini hesaplayiniz.

c) ic yiizey alanina gére toplam isi transfer katsayisi 2000 W /m?°C ve icteki

borunun i¢ ¢api 5cm ise isi degistiricinin uzunlugunu hesaplayiniz.

d) ayni hesaplamalari paralel akis icin tekrarlayiniz.
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Cozim: a)

q = mhcph(Thl T Thz) = mCCpC(TCZ T Tcl)
q=1kg/s)(418 k]/kg°C)(90°C — Ty,) = (0,5kg/s)(4,0 k] /kg°C)(60°C — 20°C)

T,y = 70,9°C
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im: 90°C
Cozim: b) 5 1%
AT, — AT, Y
Alim= In(AT, /AT,) j% .
e, 70.9°C
AT (70,9 — 20) — (90 — 60) s0zec |°
L (70,9 — 20 v
90 — 60 Length (m)
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Cozim: c)

q=UAAT;,= U(T[DL)ATlmz mhcph(Thl - Thz) — mCCpC(TCZ - Tcl)
g = (2000 W /m?°C)(m)(0,05m)L(39,5°C) = (0,5 kg/s)(4,0 kJ/kg°C)(40°C) = 80kJ/s

L =645m
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Coziim: d)

A _ _ATL— AT, 2
" In(ATy/AT,) 3
£
S
(90 — 20) — (70,9 — 60)
AT, = 5050 = 31,8°C
In ( — ) Length (m)
70,9 — 60
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Coziim: d)

q=1(05kg/s)(4,0 kJ]/kg°C)(40°C) =80kJ/s

g = (2000 W /m?4°C)(m)(0,05m)L(31,8°C)

L =8m
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Ornek 2: 143,27 kPa basinca sahip buhar 5m uzunludundaki cift
borulu bir 1s1 degistiricinin dis halkali kisminda kondanse olmaktadir.
Icteki boruda ise 0,5 kg /s’lik hizla bir sivi gida akmaktadir. I¢c borunun i¢
capi 5cm, sivi gidanin 6zgiil isisi 3,9 k] /kg°Cdir. Sivi gidanin isi
degistiricisine giris sicakhgi 40°C ve cikis sicakligi 80°C olduguna gore,

paralel akis icin;
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a) I¢ Yiizey alanina gére toplam isi transfer katsayisini hesaplayiniz.

b) Icteki celik borudan kaynaklanan kondiiktif isi transferi icin termal
direnc ihmal edilirse ve buhar tarafindaki konvektif isi transfer katsayisi
cok biuyiikse (sonsuza yaklasan), i¢ borunun sivi gida tarafindaki

konvektif i1si transfer katsayisinin degerini tespit ediniz.
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Buhar Basinc1 =143,27 kPa = 110°C (Tablo)

L =5m

m=0,5kg/s 110°C

143,27 kPa

110°C

Di = 0,0Sm
C, = 3,9k] /kg°C

T, = 40°C 40°C

Temperature ("C)

/Eﬂ-c

Length (m)

T, = 80°C
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Cézim a)
q = mC,AT
g = (0,5kg/s)(3,9 k] /kg°C)(80°C — 40°C)(1000J/1k]) = 78000 ] /s
q = mCyAT = U;A;(AT,)
(110 — 40) — (110 — 80)

(=

= 47,2°C
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A, =nDL
A; = m(0,05m)(5m)
A; = 0,785m?
q = 78000W = U,(0,785m?)(47,2°C)
U; = 2105 W /m?°C
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C6ziim b)

1 1 In(ro/7;)

+ +
Ui Ai hi Ai /T[Lk 0 AO

U; =h; = 2105 W /m?°C
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