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Abstract A boiling heat transfer is used in various industry such as power generation systems, heat exchangers, air-conditioning
and refrigerations. In the boiling heat transfer system, the critical heat flux (CHF) is the important factor, and it indicated
safety of the system. It has kept up studies on the CHF enhancement. Recently, it is reported the CHF enhancement, when
working fluid used the nanofluid with high thermal properties. But it could be occurred nanoflouling phenomenon from
nanoparticle deposition, when nanofluid applied the heat transfer system. And, it is reported that the safety and thermal
efficiency of heat transfer system could decrease. Therefore, it is compared and analyzed to the CHF and the boiling heat
transfer coefficient on effect of artificial nanofouling (coating) in oxidized multi-wall carbon nanotube nanofluids. As the
result, the CHF of oxidized multi-wall carbon nanofluids and the CHF of artificial nanofouling in the nanofluids increased
to maximum 99.2%, 120.88%, respectively. A boiling heat transfer coefficient in nanofluid increased to maximum 24.29%
higher than purewater, but artificial nanofouling decreased to maximum -7.96%.

Key words Carbon nanotube(§H4~1 =% 1), Nanofluid(t}=+A), Flow boiling heat transfer(+% Y5 EA),
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Table 1 Properties of multi-wall carbon nanotube

CM-100
Properties MWCNT

Diameter(nm) 10~15
Length(um) ~200
Purity(wt.%) 95

Bulk Density(g/cm’) 0.05

True density(g/cm3) 1.8
Thermal Conductivity(W/m - K) 3,000
Surface Area(mzlg) 225
i

K Comtan lerig, waler bath

9. Magersic parep

1L Mass Ml meter(MEM)

18, Keype thermecsaple
19, Dhata gger

W Compater

Fig. 1 Schematic diagram of flow boiling CHF
experimental apparatus.

Insulation block -

Copper block
Fig. 2 Schematic diagram of flow boiling CHF
experimental specimen.
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Fig. 3 CHF comparison of pure water.
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Pure water 0 m/s (CHF=1130)
OMWCNT 0 m/s (CHF=1384)
OMWCNT 0.5 m/s (CHF=1490)
OMWCNT 1 m/s (CHF=1827)
OMWCNT 1.5m/s (CHF=2251)
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Fig. 4 CHF of oxidized multi-wall carbon nanotube
nanofluids.
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Fig. 5 CHF of artificial nano fouling in oxidized
multi-wall carbon nanotube nanofluids.
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Fig. 6 SEM micrographs of nano fouling in nanofluid.
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