55-51 Yoo (sl )uis Ylis dcgozo dolio 319 (13 o loud (16 095 (1395 jue (w30 Slo (S Idio adxo

F391 9 P Dbl 9 goabedaged el uil )05 (yao9d Vlie dcgezo

1395 yu0 7 96 cicn puy oLEiail (i pas = =
5z, CEDS
mme.modares.ac.ir e T

S9210 Soy b dgled il Jown 38 Jlwgil 4dT Ob > (Goue (&l duis

2 s *1
ayal5a a9y 9S T lol a8 el

by ‘OM'; il n_i.:_i&.a (eI ‘M)| _(»L;.:;)K dyr..iﬁh -1
by e S oIS W Siln putie oluiils =2
omidghanbari@msc.guilan.ac.ir 4188975658 .y §gaio i, *

245

Loy 655 505 ol 00 (5t 06 oty ] ol sy 2 > Jiim 3 31> W gy ol (835 83> Slho (555 5 5 Sl b sl adlas 5
S 0393 ) addlas 4 adllae = 1%, 2% ez S b posiegl] aenST =T Jlusgil 156 g wyp 315 g (gg, Pt=0.5,0.1,0.2 slaplS 4 h=1mm, 2mm, 3mm laglis )|
)5 Ll D 0 4-12% lie & oyl JES) i)l cage I3 dg (69, 69l slaoy (3958 4 s i (ilwand 9 A5 ploul 5000< Re< 100000 jalgu, die b axail
5 <l Jasl )l o8 Jials g oy gyl Gial38l b ol yniw el sae Qil38l lise ail 5L oo S 42 y2 g 29 o0 el sae Lol caely O 4 pouisagll a1 55l
eh Jyams o Siolisl (Suilly Hlad cdl Jlawgl jl sslal )b Jae Syl oLl 5 ate 36 Jole oyl & ol pidiy jlas jlid <l iol58l e Jg A0l o il lis cél
S e gt |y oy Jae ()l

4zl s (Jlwsil (om0 gl 53 Jise (565l anls”

Numerical simulation of nanofluid turbulent flow in double pipe heat exchanger
equipped with circular fins

Omid Ghanbari Asli”, Koroush Javaherde

Department of Mechanical Engineering, University of Guilan, Rasht, Iran
* P.0.B. 4188975658, Rasht, Iran, omidghanbari@msc.guilan.ac.ir

ABSTRACT

In this study, a double-pipe heat exchanger under turbulent flow conditions was numerically simulated. The simulations aimed for the effect of
nanofluid and circular fins on the outer wall of the inner pipe. Fins with different heights (Imm, 2mm, 3mm) and pitches (0.05, 0.1, 0.2) are
considered as simulation variables. Furthermore, the effect of the water-Al203 (with the varied volume concentration of 1-2%) was studied. The
range of Reynolds number for turbulent flow is changed between 5000 and 100000. The results revealed that the use of circular fins on the inner pipe
yield 4-12% increase in the heat transfer rate. Moreover, adding the nanofluid of AI203 to water increases the Nusselt number, in which the Nusselt
number increases with nanoparticles concentration. Increase of fin height as well as decrease of pin pitch improves heat transfer and increases
pressure drop. Pressure drop found to be more sensitive to fin geometry variation, which has negative effect on thermal performance efficiency of
heat exchanger. Subsequently, it was noticed that, using nanofluid slightly affects the pressure drop but it drastically increases the efficiency of fin
equipped heat exchanger.

Keywords: Double pipe heat exchanger, Circular fins, Nanofluid, Turbulent flow
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Fig.1 schematic of double pipe heat exchanger with circular fins on
outer wall of inner pipe
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factor and heat performace efficiency.
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factor and heat performace efficiency.
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