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Abstract

When the heat flux on the heating surface following changing heat condition in the boiling heat transfer
system exceeds critical heat flux, the critical heat flux phenomenon is going over to immediately the
film boiling area and then it is occurred the physical destruction phenomenon of various heat transfer
systems. In order to maximize the safe operation and performance of the heat transfer system, it is
essential to improve the CHF (Critical Heat Flux) of the system. Therefore, we have analysis the effect
of improving CHF and characteristics of heat transfer following the nanoparticle coating thickness. As
the results, copper nanocoating time are increased to CHF, and in case of nano—coatings are increased
spray—deposited coating times more than in the fure water; copper nanopowder is increased up to
6.40%. The boiling heat transfer coefficients of the pure water are increased up to 5.79% respectively.
Also, the contact angle is decreased and surface roughness is increased when nano—coating time is
increasingly going up.

Keywords : Heat transfer, Boiling, Graphene, Oxidation, Critical heat flux

1. A& Ag AsEe) eklst Y5 Srianly] Ssit

A2l QA B o] BEHelt G F

M AR AxTelA dzziel Wil meh 4 o e SRS Hwemd 9 A Axd

Qe Bl YA BRHECHDS ZapsA s DA DS FIAA F Sl @ 7 sl

A BlS Qelom ol sbEA g agm Al & B SR W SRl i
AxELe) g2ld saEae] MAEA Bk wepq o  HE TR RaEg.

T This research was funded by the government (Ministry of Education) and conducted with
the support of the Korean Research Foundation (2015 R1DO1A 018884)

T Corresponding Author : Nam—Jin Kim, Dept. of Nuclear & Energy Engineering, Jeju National
Univ., Jejudaehakro 102, Jeju, Jejudo.



318 TR FHE Qa9 ¢

Wen and Ding(2005)2 AH|QlgA~ A8 HI} 3]
= |3t Al203 Y=fAe] # vl =)
& A st Ayl 40%7H49) QA G5 S
& FRlsielon], @ sl 1] vzt HE
b= 13RIty EE 22 Al7|o] Bang and
Chang(2005) & AlI203 Ye=frAle] & nle A 4
4 APS Fasla, GA IRl 71854 dib]
32% 7 F7FeHE s ERISHIT

TSk A W] dHd
H, thegiRke] e oeh ddd
H3sleks Bzala, o]# s ey}
A Al dRs Sk ARE 7 ok
F4389E Ahn et al.(2013) 0.0005wt.%2] S+
B 89 LxjelE YhegA7 ZEE Ni—Cr Sfolo]
SlElE olgste] & vls A 4iE5 AEE s
pom, ok 320% s7H AA dRE5S TEIIth
53], ZEAR mE dA 4diE5S SHsloH,
U8 2 2AlolE e fAE o]g3st IEATE
o] TS A disol AV ew FUEke ¢
AEFATE.
Kim et al.(2006)-& Al203, TiO2, Si02 Y=AF
223k Yie Aol Ni—Cr glo]o] 3|EjE o] &3}

#]
= Hls 9 EiE Ads F6Isith 1gaL )

]
sto], Yedzk 2+ o] Al A5 e !
o] F  glow, iRt SR wheold o
A AlHEY H57te] Wskel x5 Wgle] mE
A S7PF A AR5 e o dRIds
AA o2 W) T3 Zhang et al.(2014) &} Fan.
et al.(2017)& A7|SIHE ARgsh= 7€ & vl
o] =HgE W8k Quenching AES =8t
o & vl AP MER AEE I3

wpA] 2 Aol A Al Eol ARSE AL
U TEEREE AR g A g5
S ATV flete] dudr|el 2 Aol
HA AAEETE B2 FEvedAE AgaE 1
of #AF St IRk WS AREEO RN o7
ol Y= gdxf FEAIZ ] wE A Ei5, 94
AT, JE5ZE ARVE S8t eda "ol ¢

]

12 et

18. K-type thermocouple

[Figure 1] Schematic diagram of the
experimental apparatus
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[Figure 3] Photograph of Copper nanoparticles

<Table 1> Properties of Copper nanoparticle

C
Properties opper
nanoparticle
Particle Size (nm) 40~60
Purity (wt.%) 99.5
Boiling Point () 2567
Melting Point(C) 1083.4
Density (g/cm3) 8.94
Thermal
.. 401
Conductivity (W/m-K)
Th
 Thermal 117x10-6
Diffusivity (m2/s)
Specific Heat (J/kg:K) 385
Resistivity (¢ 2—cm, C) 1.673, 20
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[Figure 4] SEM photograph of specimen surface
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[Figure 5] Change of contact angle [Figure 7] 3D photograph of specimen
surface
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[Figure 6] Variation of the contact angle as a

function of spray coating time
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[Figure 8] Heat flux according to the excess
temperature
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[Figure 9] Comparisons of pool boiling CHF
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[Figure 10] Pool boiling heat transfer coefficient
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