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A Study on the Influence of Boiling Heat Transfer of Nanofluid with Particle
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Abstract A boiling heat transfer system is used in a variety of industrial processes and applications, such as refrigeration,
power generation, heat exchangers, cooling of high-power electronics components, and cooling of nuclear reactors. The critical
heat flux (CHF) is the thermal limit during a boiling heat transfer phase change; at the CHF point, the heat transfer is
maximized, followed by a drastic degradation beyond the CHF point. Therefore, Enhancement of CHF is essential for economy
and safety of heat transfer system. In this study, the CHF and heat transfer coefficient under the pool-boiling state were
tested using multi-wall carbon nanotubes (MWCNTs) CM-95 and CM-100. These two types of multi-wall carbon nanotubes
have different sizes but the same thermal conductivity. The results showed that the highest CHF increased for both MWCNTSs
CM-95 and CM-100 at the volume fraction of 0.001%, and that the CHF-increase ratio for MWCNT CM-100 nanofluid
with long particles was higher than that for MWCNT CM-95 nanofluid with short particles. Also, at the volume fraction
of 0.001%, the MWCNT CM-100 nanofluid indicated a 5.5% higher CHF-increase ratio as well as an approximately 23.87%
higher heat-transfer coefficient increase ratio compared with the MWCNT CM-95 nanofluid.

Key words Carbon nanotube(¥FA U= E), Nanofluid(\}=-f*), Boiling heat transfer(H] 5 & &), Critical heat
flux(Z Al E-7<), Heat transfer coefficient(E A A5
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Table 1

Table 2 Properties of MWCNTs

Properties MWENT
CM-95 CM-100
Diameter 10~15 nm 10~15 mm
Length(ym) 10~20 -200
Purity(wt.%) 95 95
Bulk Density(g/cm’) 0.1 0.05
True density(g/cm3) 1.8 1.8
Thermal Conductivity(W/m * K) 3000 3000
Surface Area(mz/g) 200 225

(a) M-és | -

(b) CM-100
Fig. 1 SEM micrographs of MWCNTs.
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CHF of nanofluids reported in literature

Author names Type of heater Nanofluids
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Fig. 2 Schematic diagram of CHF experimental apparatus.
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Fig. 4 Boiling curve of pure water.

Table 3 Experimental uncertainties

Parameter Uncertainty
Current +0.001 A
Voltage +1 V
Length +0.05 mm

Temperature +0.5C
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Fig. 5 Boiling curve of MWCNT CM-95.
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Fig. 6 Boiling curve of MWCNT CM-100.
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