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Transient flow boiling of new refrigerants and FC-72 due to refrigerant flow
rate and heat flux oscillations (2/3)
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Abstract

In this three-year research project,
two experimental loops have been
established to investigate how the
imposed time periodic refrigerant flow
rate and heat flux oscillations affect the
basic channel flow boiling heat transfer
and associated bubble characteristics for
refrigerants R-134a, R-407C and R-410A
and for dielectric coolant FC-72.

Experiments will be conducted for the
saturated and subcooled boiling of R-134a,
R-407C and R-410A in an annular duct
and FC-72 in a rectangular duct. The
evaporation heat transfer data of R-134a,
R-407C, and R-410A flow in an annular
duct will be measured. The effects of the
gap size in the annular duct on the
transient flow boiling and heat transfer
characteristics will be examined in detail.
Moreover, the transient flow boiling
characteristics affected by the amplitudes
and periods of the flow rate and heat flux
oscillations will be explored. In this year
of the study (August 2008 to July 2009),
the experimental system to explore the
transient flow boiling in the annular and
rectangular ducts have been established.
We have measured the transient
oscillatory flow boiling heat transfer
coefficients of R-407C and R-410A in an
annular concentric duct and FC-72 in a
rectangular duct and visualized the
transient  boiling flow phenomena.
Meanwhile the dominant heat transfer
mechanisms in the transient oscillatory
boiling flow will be delineated.

Keywords: transient flow boiling heat
transfer coefficients, transient boiling flow
phenomena, heat transfer mechanisms
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Fig. 1 Time-average R-407C (a) and FC-72 (b) flow boiling curves for various AG/G and tp.
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Fig. 2 Time variations of imposed R-407C mass flux and wall temperature at z = 80 mm for various q, AG/G and tp.
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Fig. 3 Variations of amplitudes of heated wall temperature with imposed heat flux for various refrigerant
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