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Numerical investigation of water/Al, 0; nanofluid forced convective
boiling flow in a vertical channel
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Nowadays boiling phenomenon has been an important issue in various fields such as petroleum
Received 10 October 2014 industries and nuclear power plants due to enhancement of the total heat transfer coefficient. One
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Available Onlire 17 December 2014 method to increase the level of heat transfer coefficient is to add certain nanoparticles such as

Al,0; to the base fluid. The present paper concerns the effect of nanoparticles on forced

convective boiling within the general- purpose computational fluid dynamics (CFD) solver

Keywords:

Namlpamde FLUENT. The governing equations solved are generalized phase continuity, momentum and
Boiling energy equations. Wall boiling phenomena are modeled using the baseline mechanistic nucleate
CFD boiling model developed in Rensselaer Polytechnic Institute (RPI). To simulate the critical heat

Two Phase Flow flux phenomenon, the RPI model is extended to the departure from nucleate boiling by

partitioning wall heat flux to both liquid and vapor phases considering the existence of thin liquid
wall film. In addition to validating the subcooled boiling phenomenon, the effect of aluminum
oxide Al,0; nanoparticles on heat transfer coefficients has been analyzed. It is concluded that by
increasing the volume fraction of Al,0; nanoparticles in the base fluid, wall temperature has been
dropped and the heat transfer coefficients have been increased significantly.
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2- SST k-w (Shear Stress Model)

404



wiloe Ld pule 9 (2 alilos G390 JUUS 3 )3 egaisog)T Sams 1/ T Jumwgib bl pisibgs 0byd G338 )
feogo oleo 95 1 218 jl cldgl s cyols o b [14] uliKen 4 Lo

a(a,pqV,) 7 (agp,7,7,) Ol & ol 38l e idigzr o 5B ST ol Jlal ol G yo el

at \%aPq qvq (5 . ol 4 4b St oS U 1, e bl o sy 19

=—a,Vp+V.(T)+ «a " < L

. aVP a aPa®r 15 Slydgl a1 s 4 Jlmgl aloS bl 5o Gial5dl ol

+Z(F£q + FTD 44ty Uy — gy Vor ) gl gl <8 s 3 s e iel3H el 33 45 el Sl Sy e

+(ﬁq +F->qL + F-:;””) ) boolyer ol le S 0 Dldgl jeam 5 36 sl &S > J""L

S 5y By EP G (D) B
gy Bl Ghsdie Glyx Gl SIS GE L g9y il be
[4] st 035381 052 51 (S5 5528 5 1 90 2o

1§51 sl Asleo
a(ayp,H,) . o ap -
——r T VA(@pVHy) =T V.V + ag 50— V.G

n
+SH,q + Z(qrq + mrquq - mquqr) (3)
r=1

4ol p 3 Shq 9 lesS oG b e ogane sl Hy (3) dsles o
G

(Sl SVl Salus )3 (iligr Joe n Foud 4l 5 (|
Olyze & Logas Jow ool conl [16] (Sugogy 5 S5 Lags o ail)| Jon
bl pcal ot asbis pdex by (SSle g lp S
S o @ Jhes 4 oles jlead i (IS sle S L (Jow
LIV POV g T
Gw = qc+ qo + qg 4)

3 . . . i ;
Toslpe LS e mle 5B Gijglme 3l 56 S Lo G, 4) aal, o
5 . ... 4 .
Aes” S gl Lo s Sl obulr 4 baye oS Lid
0o Lty Jlasl ()l Lo Gt 8575 ol 5l aled 1 S

— //-
-/ el Sl
—’//
g .
—)
b L \//4 o
a4 Jle<l —/ L E S B ViR L g 3
] L
o)l — /| -
— /] gLt e

Jbw 0045 sbeo

—)

—)

/]
;.\
/

Sl olo)S e 5l olen ] JsCi

SrPd sleys Lo

3- Liquid Phase Heat Flux
4- Quenching Heat Flux
5- Evaporation Heat Flux
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