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ARTICLE INFORMATION ABSTRACT
Original Research Paper Boiling heat transfer is one of the most applicable heat transfer processes within the industry. In this
Received 07 November 2015 paper, the pool boiling heat transfer of Fe304 /water nanofluid (ferrofluid) in atmospheric pressure has

Accepted 15 December 2015

Available Online 25 January 2016 been analyzed experimentally. The nanofluid in this study has been synthesized in a single step and

retains high stability. The replication and accuracy of the testing machine has been studied for deionized
water three times, indicating an appropriate concordance with the literature. Considering different

Keywords:

Pool boiling volume concentrations of the nanofluid has revealed that boiling heat transfer in high concentrations
Ferrofluid decreases with an increase of concentration, while it rises with the increase of concentration in low
Surface roughness concentrations. Hence, boiling heat transfer coefficient in 0.1% volume concentration nanofluid has

Nanoparticles deposition been measured to be the optimum value which increases up to 43%. The roughness of boiling surface

was varied with the deposition of nanoparticles in various conditions of nanofluid concentration, and
heat flux. It is noteworthy that in the present research, the effects of surface roughness change due to
nano particles deposition and the impact of passing time on boiling process have been investigated for
the first time. Therefore, several experiments have been designed in order to study the change of
nanoparticles deposition due to the change of nanofluid concentration and boiling surface heat flux. The
results indicate that boiling heat transfer of deposited surfaces at low heat fluxes decreases, while it rises
at high heat fluxes.
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Fig. 1 Transmission electron microscopy picture of synthesized Iron
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Fig. 2 X-Ray Diffraction pattern of synthesized Fe;O4 nanoparticles
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2- Transmission Electron Microscopy(TEM)
3- X-Ray Diffraction(XRD)

21

555 9y 1y oz wope Ll oS wsline (slaclale b Loesll S AS
bogio jl s pe 99 5l i (e v 55 Wled S (o) sl
2S5 e GRS ey sl calply casl sogy 2855 gl b
olaisre K8 M allie ol (o e slos (5,25 o3lusl g, sl 0y
A 330,5 5155 T el 659 (lidgp g 03gr paditne s jguas 45
5 oRIP gl 25 5 i plaes glacsle JBs cbile a3l
Fedle GalBFl sl Gl 5 Gider Ol JES cope (e
Wb ol o)l Jisl oo doyn 1 a4 ez sy 0.75
Al go aige Hlaie S Gl Jlwsgil ez clalé woys i cpl b
[3]

Sl Lo edgamme 5 (pliaies sbole S v 525 S
Gl iz Sl JBS oo g o IS ST el alex |
g bl & Jlwsil ogm) 5l o gl 65 Bk jlailoe Jlwsil
Shdgl Jldle 5 Culis wdyl e iz 5 ) Jlwsl Sy
Slydgl a5 plaol 5ol (K whaw (S5l a5 s w3 S g,
235 |y gz Jlb lacole JBa 5 gl (605 sl (o0 03,5 Cgm)
Cgey Salnd GlBIL Adsr mhae 4V 5 e Sy calply e
S S oy eazP )b & Az g basS oo s (e Job yo S350
6 g S L edguze (Jlwgil clale b Jlwgh g 5l an mha
adllas ol o ol oad bl i 4 Glbgx aild o ley ldS
&35 2 0% 034 PNl 9enST Jluwglh Giisr )l JUl )
56 Il el o plow] Sy sl JLEE 5 ¢ s S s Sy
bl (o) GRbsr Slatie p gl chile peme woys I
o5 Jloogil il @ Jlowsgils g 5l oms s 625 45 L] 5l
Flse ol sop & glagtilel pldl bl (S g )~
510 Jgil idem Syl JE gy s ol sl o 4y
o Oibsr Ol JEl Giales] b i 55, Sl woges,
oidez Oyl JEl s sy slp eleiabesl aslsl jo el sals
slals yo (Jy cdile plas ;0 05,5 Cgm) Jlowgil b aw (59, Jlwwgil
ailio gk Jlgw Ol 4 azl ol ond (s 0L 5 05 S~
oo gl 59, s Ol JE o Shs plee LT &5 ol 0l
3 an 008 gy Jlwgil b gl So 55 5 sz Gialeil e 50
Lo S L 00yS gmy Jlwgil b o o 59, b Ginbexr piale)]
€l 3925 55 (b3 b o5) s 51>

b w9y 93190 -2

Jlowgib angi -1-2

5 Sy awgi oud oold mesei slals 0SS g, Sl eslainl b Jlwsl

e ol 58 ead soliiul slge plas cenl oad yiw [15] )l 5

25 g Jhagl jiie olers dolie g oad ()l S 1S pe o550

AN

FeCl, + 2FeCls + 8NH; + 4H,0 — Fes0, + 8NH,CI )
2 FECly go 55 Jslome) 11 ol syl Jslome sl o oS5 lu

Mo S Jslowa) 11 ool 0, )5 Jslowe 2 oo AL (Y5090 HC

sddheo 50 aalsl o iless <S5 o2 b (¥geqe HCI ;o FeCly

1- Merck

2 o)laiis 16 095 1395 ciuams )l (purde Suille wiie



O 5 lue Gle

Jlwgili Joung 03ub G135 g Zobouw $9) »3 Jlawg )3 (5 Sl Gludbiga wjlpa JUEl 5175 () 1

- Cooling Water Pump
g

<

= |—|

S | Rotameter |

Boiling

Vessel

Voltmeter T
PTFE

~—| Voltage Power
i Controller o
Contactor | — | Supply
Thermostat |
| |

Fig. 3 Experimental setup, a) Schematic view, b) Actual image
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Fig. 13 Heat flux versus wall superheat for tests 5 and 6 with 0.5%
volume concentration of the nanofluid
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volume concentration of the nanofluid
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