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Analyzing and Comparing Heat Transferring with Area and Weight of Tube
Extending Array of Fin
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Abstract

This paper is analyzing and comparing between heat transfer rate and surface area and weight of tube with
array of fin. They are rectangular and circular fins when are changed parameters such as size, shape, material,
convective coefficient and number of fin. Analyzing fin of 1 to 2 mm thickness, convective coefficient around fin from
5 to 30W/m’°C, tube outside diameter of 1 to 2 in. and ratio of r/r, from 1.5 to 4. made of copper and alloy steel.
In analyzing, it is found that tube extended with 2 rectangular fins made of copper gain maximum heat transfer rate
about 2.9 time of tube without fin and if fins are made of alloy steel gain maximum heat transfer rate about 2.7 time of
tube without fin while it has outside area about 1.3 to 2.9 time of tube without fin and has maximum weight about
2.6 time of tube without fin. Tube extended with 5 circular fins made of copper gain maximum heat transfer rate about
2.7 time of tube without fin and if fins are made of alloy steel gain maximum heat transfer rate about 2.3 time of tube
without fin while it has outside area about 1.07 to 1.95 time of tube without fin if it has outside diameter of 1.0 in. and
has outside area about 1.15 —2.9 time of tube without fin if it has outside diameter of 2.0 in. and has maximum weight
to about 2 time of tube without fin

Keywords : Fin, Array of Fin, Ideal Fin, Fin Efficiency
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3.1 WuhinuamafaueIniu

nnmstlaudayad (nldhmSuannumnuniizeeriabe

o oA A o ' = v o AN M va o
uoIRASULHLAMATNLAzATULHIIWUTBuAuen i ldfaasu

lamaghamamsminadiassd sumsei 1 uay 2

M50 1 NUNEIMEUDNYBNYBAAASULN LTSNS EIMINLLD

v i v 1 an M va
Wusaun 2 wiuisunuvaililannndu (A, / Ag)

Wushugudnans | anumnees | A,/ Apfiddandiu
MeUBNADNYID wHuAsY 2ausEaESEaN , r,/ 1
(in.) (mm) 20 | 30 | 40
1.0 1.61 2.25 2.88
1 15 160 | 224 | 2.87
2.0 1.59 2.22 2.86
1.0 1.62 2.25 2.89
1% 1.5 1.61 | 2.24 | 2.88
2.0 1.60 2.23 2.87
11 1.0 1.62 2.26 2.89
1.5 1.61 2.25 2.88
2.0 1.60 2.24 2.88
5 1.0 1.62 2.26 2.90
1.5 1.62 2.25 2.89
2.0 1.61 2.25 2.88

159199 2 WUNAIMEUDNY DIV DANATULKUIUTIUSENAINLLD
ANNEMYBYa 5 wiwisunuran liladnadu (A, / Ay)

A o '
A/ Ay neaniaiu

ushugudnany | anuvines
MUBNYDNTID WHUASUY 2D9TTHLSAN , 1,/ 1
(in.) (mm) 2.0 3.0 4.0
1.0 1.19 | 1.50 | 1.95
1 1.5 118 | 1.50 | 1.95
2.0 118 | 1.50 | 1.94
1.0 123 | 1.63 | 2.19
1% 1.5 123 | 1.63 | 2.18
2.0 123 | 1.63 | 2.18
1.0 128 | 1.76 | 2.42
1% 15 128 | 175 | 242
2.0 128 | 1.75 | 2.42
1.0 138 | 2.01 | 2.90
2 15 137 | 201 | 2.90
2.0 137 | 201 | 2.90
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MEUBNYBNND , I/, = 2 Waduiu 4 wku azdinuiimeusn
~ o 1 dAY M va oA
Weuiunenbilafeasu fa
(1.61-1) x4/2 +1= 222
UATMNNMIAAASULNLNWINIUINNNTD 5wy fa 10 , 20 ,
40 weuAARMIAMNUEIMEUBNYBYBNAAASY lauuudeIny

oA @

= a A v
- AUVNTNOANNWUY , t =1 mm finfanunenivwaiduy

sugudnanmeusn 1 in. , dandiussesiaiinzeuumeniude

a

2 adisau 10 weiy aziNuEn

Safinmeuanyaenia , 1/,
~ o 1 dAY M va oA
meuanguturanliledaaiu fe
(1.19-1) x 10/5 + 1= 138

3.2 ninNTaeafnuLeInIu
nnmsileudayadie g alddmsummamihningesiaia
a oA A a il P o 1 dAY 1 va
WOIPSULKUTYAEY Waz ASULRUNLMIUaUA U N lilafa
asu ladmadananmsduaieszy dvsurenizneidusdiuy
Quﬁnmqmﬂuan 1 uaz 1 % in., Gage No. 12, 14, 16 waz18 fa
aaundaNNVI (1) 1 89 2 mm MmN 3 waz 4

M99 3 MUNYBNBANASULNUF VR NITEIMNULIILFUTOUN
2wy Waunuvenlila@aasu (m, / my)

usu m, / m, it dansnze
. Gage t o
AULNIN No. | (mm) FEUSIAN , 1,/ 1
MEUDNUDY

¥ia (in.) 2.0 3.0 4.0

1.0 1.129 1.258 1.387

1 |15 | 1194 | 1387 | 1.580

2.0 1.258 1.516 1.774

1.0 1.165 1.329 | 1.494

14 |15 | 1.247 | 1494 | 1.740

2.0 1.329 1.658 1.987

! 1.0 1.206 1.413 1.619

16 1.5 1.310 | 1.619 | 1.928

2.0 1.413 1.825 | 2.238

1.0 1.269 1.538 1.807

18 1.5 1.403 1.807 | 2.210

2.0 1.538 | 2.075 | 2.613

1.0 1.124 1.248 1.372

1 |15 | 1186 | 1372 | 1.558

2.0 1.248 | 1.496 | 1.744

17 1.0 | 1.160 | 1319 | 1.479

14 |15 | 1.240 | 1479 | 1.719

2.0 1.319 1.639 1.958
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UNANNITY
mMad 3 (da)
WWUEY m, / my Pesanduwes
. Gage t N
Audnan No. | (mm) seazSad , /o
Mauanad
Wi (in.) 2.0 3.0 4.0
1.0 | 1.202 | 1.403 | 1.605
16 1.5 1.303 1.605 1.907
2.0 1.403 1.807 | 2.210
1% 1.0 1.264 1.529 1.793
18 1.5 1.397 1.793 | 2.189
2.0 1.529 | 2.057 | 2.586

?13199 4 1HYiNYWBAAMIULRUINUINUEENMULUIAINED

29118 5 wiwheuiuneaflilafendu (m, / me)

WU m,/ my Pensanduza
. Gage t o o
AugnaN No. | (mm) LYLIAN , 1./ 1y,
MaUDNAN

Wi (in.) 2.0 3.0 4.0
1.0 1.039 | 1.103 1.193

12 1.5 1.058 1.154 | 1.290

2.0 1.077 | 1.206 | 1.386

1.0 | 1.049 | 1131 | 1.246

14 1.5 1.074 1.197 1.369

2.0 1.099 1.263 1.492

1 1.0 1.062 | 1.165 1.309

16 1.5 1.093 1.247 | 1.463

2.0 1.124 | 1.329 | 1.617

1.0 1.080 | 1.214 | 1.402

18 1.5 1.121 1.322 1.603

2.0 1.161 1.429 | 1.804

1.0 1.056 1.148 1.278

12 1.5 1.083 1.223 1.417

2.0 1.111 1.297 | 1.556

1.0 1.072 1.191 1.358

14 1.5 1.108 1.287 | 1.538

2.0 1.143 1.382 | 1.717

A 1.0 1.091 1.241 1.453
16 1.5 1.136 | 1.362 1.679

2.0 1.181 1.483 1.905

1.0 1.119 1.316 1.593

18 1.5 1.178 1.475 1.890

2.0 1.237 | 1.633 | 2.186

frimstaasuuiuEmAsNINNNT 2 uiy #8 4,6,8, 10,
12 wiin ARedmwmasmihminussaifeasuusudnaes Taad

- a3ufuneenuvin |t = 1 mm dadefurafiunadushy
gudnanaaeuen 1in. , Gage No.14 Soanduszeziaiivau
Umansuaasaimauanaaena , r/r, = 2
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dleildnu 4 wiv asihwindeusuailildaandu de
(1.165—1) x4/2 +1= 1329
WOLMRMSANAIVUKUIUWIUNINNT 5 WHY fa 10
20 , 40 wHuRAAFINANITNYaefideasy Tduuuden iy
- @3uilvneenanin , t =1 mm dadeturafidvnaidu
shugudnaameen 1 in., Gage No.14 ,SamuszazSaiifiuou
Umeasuaasaimeuanaasa , r/r, = 2
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