WEAYY amivo [T 05l ¥ 6595 [NTFAY Jlo /oo L 5 bo jlu SeuilSo

& . o/ & &
fub)fo/b./b&u/f}/“gﬁ.g

.

&

”/"’Co& Iy

CuO/ ol Jlwgib (Sl dg o ;L) 9 5 kel @lmler @)l JUs!
Ol 2 970 2 b dlgiwl (p LS 5O

Y - . . w) .
OB 3032 oK1 (Sl mrdig 0USiniId byl il y S g goeitils’

OB 505 oK1 (Sl msdigen 0SS 5wl "
VWAY/UR 130 gl VTRVIDIYA 16,5550 g b e\ FAYTN A sl o s

ouS

g Ol p oS Glae e 5 Jlwsil bl ol sloyS JU (g5, 2 e Slalllas (5590 anlllas cnl gl (25 o
e G oad (e ol pelul  Jlwsib 50 s9505 5 @ble) cayo @l bt o oe anylie 5l Gy 5 85
13 e ST Jlamsgths a3l anmags oLT sz w5k oals] 6l s el 0 S ) > il e (83l ke g
00D (ow)yp 33 Djge & Sl (ole)S L 5 Sl e (550 b3 93 b )bl albulr Ll cou e sladlgid o LaS
ol bl gl b gl il ol gl 5 o _oomian i) Sy bl 5o oS0 s 51 eoliul b (6,5 oS el
oo lgs 51l JUSH o 52aS caliil &5 & oil3l &5 S 51 58 Al oKy 7)) oy 4 aid o b gl iR oo
SISl s 5 o,S JUEl il casS one (i3l b 00 Sasl iy 2 iz b Os il il 5 et gmons
Oz Vs, sae Gl as wies co lid mls e (ol oud sanlin (69,90 ;0 3> 4 ldawaie oled )0 g ojles 90y 4o

el SISl gy 3ozl ial33l g LS JUEDH ]33l e Lo alsis] i

so0s adlllas ssgils slaailyiul s Jlusil 15kl slmls 1) il gusdS Slods

Forced convection heat transfer and hydrodynamic behavior of CuQO/water nanofluid in
concentric cylindrical annuli

A. Zandian"" and J. Khorshidi Mal Ahmadi’
"' M.Sc. Student, Mech. Eng., Hormozgan University, Bandar Abbas, Iran
2 Assist. Prof., Mech. Eng., Hormozgan University, Bandar Abbas, Iran

Abstract

In the first part of this study, a literature review about the forced convection heat transfer of nanofluids and
their mechanisms is performed. After comparing different models for the effective thermal conductivity and
the viscosity of nanofluids, the best model is chosen based on the mechanisms to modeling the heat transfer.
Then, for the first time, the fully developed laminar flow of water/CuO nanofluid in the space between two
coaxial cylinders under conditions of forced convection for both the constant temperature and constant heat
flux boundary conditions is investigated numerically. the commercial code and the method validated with the
literature data at the same condition and the results of the comparison have shown very good agreements.
Numerical results show that the volume fraction of 0.01 is a transition point from one rate to the lower rate
of both walls heat transfer while there are little changes in the friction factor of these boundaries with the
particle volume fraction increasing. However, the heat transfer and friction factors on both walls is reduced
with the increasing Grashof number in all geometries. Also, the heat transfer of nanofluids is increased and
the friction factors is reduced with increasing Reynolds number.

Keywords: Heat transfer; Forced covection; Nanofluid; Annuli; Numerical atudy.
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