216-207 _youo 09 o lasb 18 09 1397 AT ( yu e Suilse wiie dlze

\_,N-Q})J uolc asliale ?’ l —_1___

o 30 Sl (swiigo N
=L =

mme.modares.ac.ir J p-:-:":/ 5]

DT/ T T Jluwgili § DT (5 il g O3l > JES g 510 ks = glaw

3 ) adles L yuans 2 ol ol e ! (gl Ll

252 @ sBils 453l b oSl i 53 gmiila -]

3 e ol (gl s o SalS i ploiily -2

oleasl (lagal s alfiily g5l hag (Sl tips oliul =3
talebi_s@yazd.ac.ir 89195741 s Gedio p #

[Xnes Ao Sleib!

Sl i Sladian; | Ss otae 408 St 5 3> Se dox Jl i 3 ol sloo S s 4 idgr Sl ey ;5 5‘85 oy A
o | as 3 T : s fl s o o . T 396 53 YV iy
S (hden pils calis el (58 paw gauis (g pmadl iies o)l ) 5e g pre Jelse J) S e ol < ?

1397 g W ipd

Sl 36l 00y (5 55 4 ket 5 Sl s ol S5 30 el 128 5 S alieST ool 5 05 1397 5 10 eyl 3 4l

J) gy 28 03 s s sl pils salie el B o g Sl JEH (Sgp 2 iy P8 b ilte 5 (STonl> oot

ol 485
WSl 4

2opd 331 e o)l e p0 g Glulil 02 48.9 4 92 i 4 st g (loply o)l e 0 ajde Ol Gldes Oyl 5l by
20,3407 (gloyls Il paw 55 Sl ol 18T Jlwgili (idge @l IS oy piman ol 423l Gl s &) o ialS gl
2 Badsd 2yl 4l Gilo paw & Cund JialS 20 88.7 9 21.8 iy 4 it g et 3l maw 3 g Gl ool s
Colue et 9 or Sl Ak 4 Coni Ol JE o pd il g (5l cunglie I3 el e g et gauin ol Jool e

G vgos fl ppp sl o e Ol Jll il zolas (59) 5 S0 ged i 5 ol slgl pplsa b
JEsl cuys djazn slo 86 JBs g oyl o Jlasl plaws 08 mio By a5 qBes GRIE L LS 03938l Galises gladuin ) bl
o @il l53140.6 54356 28l Cuip 4 Sl g O Jidee o)l

The effect of grooved surfaces on pool boiling heat transfer of water and
Fe3;OQ4/water nanofluid
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Investigating of boiling process is one of the attractive fields for researchers, because of many
Received 17 January 2017 applications in industry such as heat exchangers and air condition systems. One of the important and
Accepted 09 June 2018 effective factors in pool boiling heat transfer is the heating surface geometry. In present article, pool
Available Onlime 31 May 2018 - e % 5 - i . .
boiling of dionized water and Fe;0,/water nanofluid at atmospheric pressure have been analyzed on
Keywords: smooth and grooved copper surfaces, experimentally. The effect of rectangular, circular and triangular
Pool bm‘";]g grooves with the same pitch on boiling heat transfer is the main aim of present article. The results have
Nanofluid

showed that the boiling heat transfer coefficient of dionized water in circular and rectangular grooved
surfaces has enhanced 92% and 48.9%, respectively, and has reduced 33.1% in triangular grooved
surface toward the smooth surface. Also, the boiling heat transfer coefficient of Fe;Os/water nanofluid
in circular grooved surfaces has increased 40.7% and has decreased 21.8% and 88.7% in rectangular
and triangular grooved surfaces, respectively, toward the smooth surface. The corners existence in
rectangular and triangular geometries causes thermal resistance increasing and heat transfer coefficient
decreasing toward circular geometry. Also, the groove area, the mechanism of bubbles creation and
nanoparticles deposition content on different surfaces are effective on the boiling heat transfer. For
investigation of depth effect, the grooves depth was increased in different geometries. By adding depth,
the boiling heat transfer coefficient of water and nanofluid has increased up to 43.5% and 40.6%,
respectively, because of heat transfer surface and nucleation sites density augmentation.

Grooved surface
Heat transfer coefficient
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Fig. 1 The Dynamic Light Scattering test result of Fe;O,/water
ferrofluid.
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Fig. 2 The Transmission Electron Microscopy picture of Fe;Oy/water
ferrofluid.
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Fig. 5 The assembled heater and insulator set: 1- thermocouples place,
2- cartridge elements, 3- bolts, 4- oring groove
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