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Calculating Heat Transfer through a Circular Fin by Finite Resistance Method

Case: Heat Transfer Tip Condition

szl

aulsniatg

MAITIAINTTNLATING  AIAIFINTTUMRAT N INLREREIN

235 DUWLNTILN Y L“U(ilﬂ'lﬁlﬁﬁfy ﬂEGLVI‘W% 10163
In3. 457-0068 dia 121, Invans 457-3982, BLua Prasert_Inp@yahoo.com

Prasert

Inprasert

Department of Mechanical Engineering, Faculty of Engineering, Siam University
235 Petkasem Road, Phasicharoen, Bangkok 10163
Tel: 457-0068 Ext 121, Fax: 457-3982, E-Mail: Prasert_Inp@yahoo.com

Unaasa
;D o 3 v v ad 6

unanuiihauamMIdiwIsnsaneanuTaud 35 I luds
Faunud lasuiiaTurzursanysanunnnanaanduduan 931
NINITLANNANTANIUYINALAN VAU UATULRLINITa
. o aa . . X W o g
AulunaTadidudwinann waasTulsnauTueIuaIA RN
mythanuden 1 duazddumuniswianyion 2 61 lagls
lUsunsudafdudwinuuudiassarsununiilTouAsununag
MIMUWIUNWINOBHNTEENANNToUHIUATULNUNANNTNT
gaiageuiaudmlauaIuilsanmItsmanuiawuaneg
nutizela Wassnmadwmemangulaitdsuudanuenan

AV A a o A ° a a

nadtlifnsgEsanuieuiidimdae  maduwnndIouifioy
inualdaivudunanriidasaglifion 2024-16 adlu 25 mm,
Faduen 45 mm, ww1 6 mm, @aagniuviegmn)iiia 500 K sz1e

o Y ' { A o a £
mmsaummmmﬁ"lmmuﬁqmmqu 300 K feauiszdntang

o { 2 ' ° [y '
wianuTaulasads 50 Wim”."C wazfan1mnItinanu o
asulaady 186 Wim.C larinnsutsaTuszunuanuioudu
FudndwIn 40 Fu Unngildanmsiieanuiouland9en
OB 2.37% inlaiuuuiiassnnudununeanuiouil
o v ad 6 A v A a 1 v

susadwmdo3 T IW ludSaunudldlndifsanguiudlians
Aulaninnin wiesanlddranusinaSevesusinaIulasiinng
' o A . A A o ' A o
domanuiaufisrnlasauSonlafidmue udlungwijlddn
USUUARINNENIVBILNBATY
o o s a v 6a A 6
Adan: asuuHwnaw, IWlndsdaunud, nsanszuannal

Abstract

This paper presents the calculation of heat transfer through a
fin by using finite resistance method. A circular fin is divided into
many small hollow cylindrical elements which cylindrical length
equal to fin thickness, the elements lay on radial direction and
each element consist of 1 conduction resistance and 2
convection resistances. MultiSim' software is used to calculate
this resistance model and compare with analytical circular fin heat
transfer method with heat transfer tip condition to find a
difference of heat transfer rate because the calculating method
followed the theory uses length adjusting method from the case
of no heat transfer at the tip. The comparative calculation let a
circular fin made from aluminum 2024-T6, with inner radius 25
mm, outer radius 45 mm and thickness 6 mm. The fin is fixed on
a tube which has temperature 500 K, and cooled by air flow at
temperature 300 K. A value of its convection heat transfer
coefficient is 50 W/mZ.UC and average fin conduction heat
transfer coefficient is 186 W/m. C. Investigation by dividing the fin
length into 40 elements shows that heat transfer rate is different
from the theory 2.37%. From this thermal resistance model show
that it can be calculated by finite resistance method, moreover it
is more trustful than the theory because of using the true length
of fin followed by the condition of heat transfer at the tip which is
difference from the theory that uses the adjust length of fin.
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