[ Downloaded from mme.modares.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.10275940.1395.16.1.2.5 ]

180-173 yoye 1 o louis (16 095 1395 (133,93 ()30 SHe wIiyo Alzo

D9 33 (sole dolinle —_
1; —
y . £ : =
Oy Sl  wigo = & -
=[I\=
mme.modares.ac.ir el

b eSS 9 Joly Jowo 4Bl o piud” Zobaw (Silwdug S92 ¥ 90 S gyl 5
SIlle (Syen 3 oalatw!

*
2. % . . P 1 . s
Credi a3 (saan ] (jaiid) (50 SAY S plis yaol
);)Q(w 53;).&(«:’ bml) s&ti.o L;.u..\;.e(o ‘)l‘{.)t\’.wl_z

ahmadi@eng.sku.ac.ir,115 i Gsgtio o) s *

pasa REIEAPSVIN

Jol (g3, Alio

1394 1. 07 il s
1394 ;5104 i
1394 509 icole ,» )|

sl sl 0ad gl JliBle s iozen 5 Gl )l (695 Sl eoliul b S Tga Sl Jae (il pol )1 )0
4 B Ol Pl daw G pg> 5 A il dlg) daw Jol 950 Jloe] (siludingg wulp 3 plajer ©ygo 4 Codgie 53 cdltune
Olyl g ool Cawd &l oy g Ay 5l )lae lawsin &S awdd Cpyine HoS e (6)95 9 M 90 oyl | eolatwl L@ cub d) o
Sy A8 ey g oy S i colps Cand (lmly Ol Ul colps Cond gnlinl due lis Gl pemen byl

55l uls”

Cawd 4y 338 1 0y 2l oy i 9 188 g b 4y 0y Jlab s 05 st o 5lo 4.3 glad g 2o 8ls 9.8 Jsb 4y g o
S0y O J.a‘}'i Ored g Lma);. &LéS)l bl )l o.xoT Cawddy dwdia ;.All'.o)l)’élp)} P (R W) du.wy .355 puj?b )l)'.é]F)J )l odlal L: O A.oT @ﬁ;x
. : s U
Jsl e 45 05 0303 il s Unoy 415 51yl i) o 15 o] (gl cord 455 155 55 3955 o dngi b g A5 oy L TSl s
2,8 I ial33l 0o 13 6.2 l5se 0 g A i ob b Oyly S lgn
ox =49

The effect of drastic parameters on optimization of developed layers in
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ARTICLE INFORMATION ABSTRACT

In the present work, optimization of air-cooled heat exchanger using structural theory of Bejan
using fluent software has been investigated. Two constraints are applied in the optimization
process: the first one is to fix the overall areaof heat exchanger, A, and second, the ratio of
fraction of total heat exchange surface in the fixed pipe, ¢. Using these two constraints and the
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" _ aforementioned theories, the best geometry, which is a symmetric geometry of the tube and the
eywords: ) ) .

Optimization fins, was obtained. Furthermore, the effect of parameters such as pressure, Stanton number, ratio
Heat Exchanger of fraction of the convective heat transfer coefficients, ratio of fraction of the conductivity, and the
Constructural theory number of fins, etc. was investigated. The results show that for tubular length of 5.8 cm and 4.3

ﬁ‘i'r:rfgg_'fsbe cm radius, the fraction of optimal fins diameter to pipe diameter is 1.88 and the optimal number
of fins is 7. By using software such as Fluent and Matlab, the fins height and the distance between
the fins were investigated. According to structural constraints, a structure was selected such that
heat transfer from all the fins are equal. It was observed that the amount of the heat transfer was
optimized by 6.2%.
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Table 1 Comparison of heat transfer in 2500 fins between present work and
reference [10]
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Table 2 Comparison of heat transfer in 4000 fins between present work and
reference [10]

H¢/D; G in[10] g in present work Error percent
03 40.4819 40.2 0.7
0.4 37.69746 3743 0.72
05 33.80578 33.39 1.23
0.6 29.85941 29.79 0.23
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Fig. 5 Heat transfer comparison diagram between present work and
reference [17]
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Table 5 Separated geometry dimension using secondary optimizing
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Table 6 The rate of separated heat transfer on tubes and fins in the
secondary optimization

W) &l JEl e o o alold “wa"}“ o
W) &)l
3.760 A1 50.810 1.,
3.981 Az 50950 2oy
3713 As 51333 3oy
3.794 As 51712 4o,
3.296 As 51234 Sy
3.684 Ae 50.596 6o,
3.985 A7 51.422 { oy

Silwdings S g0 50 lawgie cdls sae i awslie 7 Jgu
Table 7 Comparison of Nusselt number in two optimized mode
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Table 3 Heat transfer rate in fins with different geometry
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Table 4 The rate of separated heat transfer on tubes and fins in the primal
optimization
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Fig. 10 Temperature contour in primal optimization
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Fig. 11 The obtained geometry using secondary optimization
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