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Hydromagnetic stability analysis of a thin electrically conducting

fluid film with phase change flowing down a vertical cylinder
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Po-Jen Cheng, Professor, Depart. of Mechanic Engineering, Far East University

Abstract

The vapor condensates in the steam when the temperature of the contact surface
is lower (higher) than the saturated temperature of steam. As a result, a condensate
(evaporating) film flow is formed. It is easy to form waves, ripples, or some other
time-dependent interactions of the phenomenon. The propagating waves at the film
surface increase the interfacial transfers of mass and heat. The phase change effects
are taken into consideration because a significant amount of evaporation or vapor
condensation occurs during flow field, making the results more compatible with
practical situations. All of the hydrodynamic effects, rheological properties of mass
and heat transfer properties are incorporated into a flow model using standard
approaches from continuum mechanics. This study will help to evaluate the
performance of the flow stability. In recent years, a vast majority of studies on thin
film flow problems of the electrically conducting fluids in a magnetic field are
devoted to the stability analysis. The analysis of the effect of magnetic field in fluid
flows has been active area of research because of its physical and technological
importance. The rheological behavior of the interaction between the hydrodynamic
film flow and the magnetic or eletric field is an extremely complicated phenomenon.
Both the Naviere-Stokes equations of hydrodynamics and the Maxwell’s equations
of magnetic dynamic effects must be considered in MHD. The study investigates the
hydromagnetic stability on surface waves of the thin electrically-conductive and
gravity-driven liquid film flows with phase change under the effect of
magnetohydrodynamic field using a long-wave perturbation method to solve for
generalized nonlinear kinematic equations with free film interface. The results point

out the flow stability is enhanced as the film condenses ( £ >0), while the evaporating
property ( £ <0) has a destabilizing effect. Moreover, it is revealed that by increasing

the Hartmann number tends to intensify the hydrodynamic stability as traveling down

along the vertical cylinder.

Keywords: surfaces waves, Hartmann number, hydrodynamic stability
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Kang Chuan-Cheng, Associate Professor, Department of Marketing and Logistics Management, Far East

University

Abstract

Mao Chi-Ling was the scholar of “Book of Changes” at Ching Dynasty. He
vehemently opposed the commentaries of “Book of Changes” of Sung Dynasty and
created his own system to offer different interpretation. He promoted Textual Study of
the Changes and started the argument of the Han and Sung Dynasty in Ching Dynasty.
He praised high of the Han Dynasty “Changes” and disregarded the orthodox
commentaries on “Changes” of Sung Dynasty scholars. He also investigated the
“Changes” hexagram that he gave significant impact on Hui Tung and Hu Wei later on
regarding the “Changes” thoughts. This essay aims at the origin of Mao Chi-Ling’s
“Changes” thoughts to discuss and to explain the development relations among Mao Chi-
Ling, Chu, Yi-Tsung, and Hu Wei so as to offer a detail research on “Book of Changes”.

Keywords : Mao Chi-Ling, Textual Study of the Changes, Changes Hexagram, Chu, Yi-
Tsung, Hu Wei
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Yu-Che Hsu, Graduate Student, Depart. of Mechanical Engineering, Far East University

Abstract

Improvement on the quality of modern life, people expect all aspects of
comfort types of vehicles is the bus. Recently the bus is no longer just a means of
transportation.  In the past, the bus simply enhance more features of safer quality
and more comfortable ride. Buses development environment is traditionally built
by domestic bus manufacturer. Its air-conditioning system is also increased from
home depot assembly. Buses for the cabin environment generally based on
experiments is simulating real car passenger sensing temperature changes inside
the cabin. To make adjustments for the experimental data on the air conditioning
system, which of course is a time-consuming project. However, computer
simulation rises rapidly in recent years. Many engineers calculate the relationship
between thermal comfort within the cabin air conditioning system and bus
passengers using numerical simulation methods. Try to find out the optimal
comfort conditions. Research on the thermal comfort of the air temperature inside
the cabin, computer numerical analysis was applied to do the analysis and
forecasting. Passengers can feel the most comfortable temperatures by the
quantitative simulation data.

The computer numerical analysis results are as follows: increased air outlet
speed can improve the strength of convection within the cabin to help in the rapid
cooling of the cabin temperature environment. More air outlets are provided
generally at the top of both sides of the car. Therefore the central aisle of the cabin
cool is not easy to form a conditioned corner. The new design at the top surface of
a comprehensive set cabin air vents, air conditioning not only expand the effective
range but also effectively cool the cabin central aisle range. It can be reduced by
about one-third of the air consumption. That is effectively cooling the cabin. The
air outlet vents enhance air flow rate quickly and reduce the temperature inside the
cabin. The effect of the cooling room is not only relatively good, but also more

powerful.

Keywords: bus air conditioning, computer numerical analysis, design of air cooling
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