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A Experimental Study on the Boiling Heat Transfer Characteristics of
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Abstract : Boiling heat transfer characteristic is very important in the various industries such as solar thermal
system, power generation, heat exchangers, cooling of high-power electronics components and cooling of nuclear
reactors. Therefore, in this study, boiling heat transfer characteristics such as critical heat flux (CHF) and heat
transfer coefficient under the pool boiling state were tested using graphene nanofluids. Graphene used in this
study, which have the same thermal conductivity but with different sizes. The experimental results showed that
the highest the CHF and boiling heat transfer coefficient increase ratio for graphene nanofluids was at the 0.01
vol.%. At the present juncture, the CHF and boiling heat transfer coefficient increase ratio of the small-sized
graphene nanofluids was higher than the large-sized graphene nanofluids.

Key Words : 12| ¥ (Graphene), ¥ €< Boiling heat transfer), 974 &% (Critical heat flux), Y= =7
(Particle size), € A& A4 (Heat transfer coefficient)
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£ Table 1o HEHHAT £5 W & 5 A 7|5 A jES872 S8AE & Jd=s 3
ol 2l M-5¢%F M-15% dd5Ee 22§ S/H7ISUS 316)E AAstom, Aew
02 B4XES AR 277t v 548 S5-R(RW-3025G, Jeio— tech)oF AAs ] &
THAL A5E Qe = Atk =3 2 dAelA Ao w e SU1E oA wheET R =%
AHEE el M-59F M-159] FESEM(Field Al Zth wh-8-87]9] ¢S A3slA =431

Emission Scanning Electron Microscope) A}

AL Fig. 1o YA Y. 28 S 2 &4 ¢ Table 1. Properties of Graphene M-5 and M-15.
Aol 22k Fxe] e da gk Fol Properties M-5 M-15
o3 Ao TsAHQ FRE olF i YLS Average particle diameter(m) 5 15
el 4= 9t} Average particle thickness(nm) 6-8 6-8
Carbon content (%) >995 >995
2.2 299 Y=fA Az Bulk Density(g/cm’) 003-0.1 | 003-01
2 AT E dear] @99 dxEe] 7t True density(g//cm’) 22 22
Ao e dhe| 2 e S FH A4S eha, o Thermal 3000 3000
o1l o b s obA 7 O b oo conductivity(W/m - K)
EUAE S V1A dlell P A o R A Surface Area(m’/g) 120-150 | 120-150
7171 flste] 2535 o] &3 71 AA A
1

Lo v A
A2l 500 W VC-505 Ultrasonic processor=
Abgstl o, F Fe A JAE A4
0.0001 vol2s, 0.001 vol%s, 0.01 vol%, 0.1 vol%
o H&=E &g B et 1HHA Y

A& AxsA

sHH(SUS 316) A A& Alg3sto] Hag (b) Graphane M-15
= =

O
2 Azl ek vjE W AdA RS Fig. 1. FESEM photos of graphene.
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Fig. 2 Schematic diagram of boiling heat transfer experimental apparatus.
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Fig. 4 boiling heat transfer test of pure water.
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Fig. 6. CHF of graphene M-5.
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