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ABSTRACT

Nucleate boiling heat trandfer is known as one of the best heat transfer mechanism in
heat trandfer studies due to the high heat transfer rate that can be achieved despite
low-temperature differences. Numerous fundamentd studies i.e. bubble dynamics,
heat transfer mechanisms have been conducted for pure fluids such as water and
refrigerants. However, such studies for nanofluids that are known for better thermal
conduction are found to be ill lacking in the works of literature. Most previous
experimenta studies found that during nucleate boiling of nanofluid, the nanoparticle
has sedimented over the cavity causing bubble nucleation to not occur. Because of
that, this research developed a stable SCWHFE-7000 nanorefrigerant using two-step
method with nanoparticles concentrations 0.02, 0.01, and 0.005 vol%. The
investigation of thermo-physical properties of the nanorefrigerant shows that the
thermal conductivity enhanced up to 27%. The viscosty is increased about 23%,
athough their presence is till low since the base fluids are considered as inviscid
fluds. The man dudy is to investigate characterizations of SICWHFE-7000
nanorefrigerant for gpplication of nucleate pool boiling system. This study has been
carried out by an experimental work of single bubble growth dynamics in nanofluids
nucleate pool boiling. In the nucleate pool boiling experiment, the parameters that
have been investigated are bubble frequency, bubble growth, waiting time, and bubble
departure diameter for different volume concentrations of nanofluids. The bubble
images were captured using a high-speed video camera during nucleate pool boiling.
Image processing in Matlab has been used to process the images and identify the
parameters that describe growth and departure. The relationship between bubble
waiting time and increasing wall superhest is found to be exponentialy decreasing.
With inclination wall superhest, the bubble growth time aso decreases significantly.
The sze of the bubble right before the process of departure determines the rate of
frequency of bubbles. The temperature of wall superheet, which is one divison of
regulating the bubble growth rate, is the primary cause of this circumstance. The
departure volume is maintained by wall superheat, which is norma for quas-gatic
bubble growth. The bubble growth curves reveded to compress into a sngle curve
that is independent of wall superheat and follows the empirica growth rules quite
wdl, V* = t* ' . With the enhancement of thermo-physica properties and fluids
behaviour studied, innovation nanorefrigerant is greatly suitable for application pool
boiling heat transfer system. It can be concluded that, boiling heat transfer
goplications of nanorefrigerant have great potentia to be implemented in cooling
technologies such as in eectronics cooling.
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