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Study of free convection frost formation on a vertical plate
— RGN

Frost formation processes are of great importance in numerous industrial
applications including refrigeration, cryogenics, and process industries. In most
cases, frost formation is undesirable because it contributes to the increase in heat
transfer resistance and pressure drop. Frost formation is a complicated transient
phenomenon process in which a variety of heat and mass transfer mechanisms

are simultaneous.
— MRIEEE

Typical frost formation periods have been described by Hayashietal. [ 1] :
an initial one-dimensional (1-D) crystal growth is followed by a frost layer
growth peri-ods characterizes long time processes, in which the frost surface can
reach the melting temperature. Each growth mode is characterized by peculiar
values of frost density which in turn affects the other frost parameters (thick-
ness, apparent thermal conductivity). Furthermore, as observed in several
studies [ 2-5 1, the features of the heat transfer rate (through the wall-to-air
temperature difference) and of the mass transfer rate (which depends on air
moisture content too) affect the frost structure and control the length of the
growth periods. Owing to the complexity of the phenomenon, the development
of reliable frost formation models as well as of correlations to evaluate frost
properties is a demanding task; experimental data are required to check both the

assumptions made in the theoretical analyses and the predicted results.

As clearly reported in some review papers [ 6-8 ] frost formation during
the forced convection of humid air has been extensively studied, while, on the
other hand, only a limited number of investigations deal with mass-heat transfer

during natural convection on a surface at subfreezing temperature. This problem
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was tackled by Kennedy and Goodman ( [ 9 |, study of frost formation on a
vertical surface), Tajima et al. ([ 10 ], flat surface with different orientations),
Cremers and Mehra ( [ 3 ], outer side of vertical cylinders), Tokura etal. ([ 4 ] .
vertical surface). To the author’s knowledge, no data are available for the natural
convection in channels, despite the practical significance of this phenomenon in

such devices as evaporative heat exchangers for cryogenic liquid gasification.
— AR ERVEEE)

The present paper reports the results of an experimental investigation of
frost formation on a vertical plate inside a rectangular channel where ambient
air is flowing due to natural convection. The experiments have been conducted
in the range of low-intermediate values of the relative humidity (31-58%) for
which frost temperature, during frost growth, is always below the triple-point
temperature, thus acting as a further parameter of the study. The measured data
have been compared with the results of a mathematical model developed for

predicting frost growth and heat flux at the cold plate.
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The separation of mixtures of alkanes is an important activity in the
petroleum and petrochemical industries. For example, the products from a
catalytic isomerization reactor consist of a mixture of lin-ear, mono-methyl and
di-methyl alkanes. Of these, the di-branched molecules are the most desired
ingredients in petrol because they have the highest octane number. It is therefore
required to separate the di-methyl alkanes and recycle the linear and mono-
methyl alka-nes back to the isomerizatio reactor. In the detergent industry, the
linear alkanes are the desired components and need to be separated from the

alkanes mixture.

Selective sorption on zeolites is often used for separation of alkanes
mixtures [ 1-7 ] . The choice of the zeolite depends on the specific separation
task in hand. For example, small-pore Zeolite A are used for separation of linear
alkanes using the molecular sieving principle; the branched molecules cannot
enter the zeolite structure. Both linear and branched molecules are allowed inside
the medium-pore MFI matrix and the sorption hierarchy in MFI will be dictated
both by the alkanes chain length and degree of branching.

EH2-2F I E &R S > (EE T E00E & EZ 1 #EE 2
“separation of mixture of alkanes” * A/ T4 HE “linear
alkanes separated from the alkane mixture” ° H¢{% > {FEHEEREHR]—
E s z=r )/ NVEH o Bl “selective sorption on zeolites used for separation of
alkane mixture” ° 3%//Vé H BTt L B ARIIIAFTRIE (entropy effects
during sorption of mixtures of alkanes in MFI zeolite) E57EF & UJHIEH(% -
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Flat plate heat pipes have attracted substantial attention lately due to their
advantages over conventional cylindrical heat pipes, such as geometry adoption,
ability for very localized heat dissipation, and the production of an entirely
flat isothermal surface. Due to these advantages, flat heat pipes have become
increasingly attractive for various applications such as the cooling of electronic

devices [ 1] and space vehicles [ 2 ].
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— A few analytical models and simulations for conventional cylindrical heat
pipe mainly concentrate on the startup operation involving liquid metal working

liquids.
— Heterogeneous distillation is involved in several industrial processes.

— Delaminations in composite material result typically from impact damage or

manufacturing imperfections.
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