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1: Some Fundamental Problems of Heat-Mass-Transfer through the Thin Materials
The forms of moisture binding to materials are analyzed from the standpoint of binding energy; proceeding from
fundamental concepts of the thermodynamics of irreversible processes, expressions for the chemical potential of mass
transfer for various forms of binding are obtained in explicit form; extensive systematized experimental data for sorption
and desorption isotherms (over isotherms.

Besides, Chyjkova et al [5] have not measured the grad P-value in 12,13 but have predicted it on the base of
some unreliable, to our mind, estimates for in 14,15 and calculated -values. There are several rather reliable
testing equipments see, for example UTX for the so-called air permeability AP which is simply the velocity of
a dry air u flowing through the thickness of PS: At first sight, one obtains from 16 the alternative to 4 variant
for determination of a kinematic velocity if the condition is fulfilled: Another serious problem of the relevant
experimental WVT-methodologies is itself their interpretation. Evidently, that this concept is an elusive one
because the density of flow 1 is a typical dynamic parameter of the linear non-equilibrium thermodynamics. In
the formalism of a continuous media, it is simply a reply of system to the action of a thermodynamic force,
which is the appropriate gradient. We assumed now that the discussed here well-established formalism for the
small densities of bulk gases can be extended and applied to the dense fluid most vapor states and, even, to the
gas-liquid-transition states if the following conditions are fulfilled: Generalized Diffusion Coefficient of
Fabrics To illustrate the usefulness of the proposed in this work approach Section 2 the following see also
Table 1 set of six fabrics Table 2 studied experimentally [1] by six different test methods Table 3 have been
chosen below. Specification of the Fabrics Table 3. Comparison of Experimental Setup for Six Test Methods
Huang and Qian represented graphically the comparison of other five methods 1 -5 with that 6 developed in
[3]. The results of latter one 5 has been analyzed in Section 2 see Table 1. Ratio of the WVT-value from
HQ-method 6 to those following from 1 -4 methods In opposite to the above-discussed comparison we
propose the next steps to estimate the realistic -value: The supposed here generalized reason of such behavior
is the respective monotonic but non-regular change of the respective thermodynamic force i. Non-linearity of
WVT-ratio for the chain of regular changes in the sequence of test methods1 4. Conclusions This work is an
attempt to classify the set of standard methods directed usually to estimate WVT. Obviously that the
remaining problem is the measurement of pressure drop across the sample. An absence of such experimental
parameter cannot be compensated, from our viewpoint, by its theoretical estimates. This arbitrary estimate
may cause a large shift in diffusion resistance even if the WVT-value is reliably measured. A combination of
AP- and WVT-measurements of the same sample at the same conditions may be essential to solve
independently this fundamental problem. Kikoin, Molecular Physics, M. West Conshohochen, PA,
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2: Material properties (thermodynamics) - Wikipedia
In view of energy analysis, the thermal performance parameters of the tower are: cooling range, tower approach, cooling
capacity, thermal efficiency, heat and mass transfer coefficients and.

Climate models[ edit ] Climate models study the radiant heat transfer by using quantitative methods to
simulate the interactions of the atmosphere, oceans, land surface, and ice. Heat equation[ edit ] The heat
equation is an important partial differential equation that describes the distribution of heat or variation in
temperature in a given region over time. In some cases, exact solutions of the equation are available; [22] in
other cases the equation must be solved numerically using computational methods. System analysis by the
lumped capacitance model is a common approximation in transient conduction that may be used whenever
heat conduction within an object is much faster than heat conduction across the boundary of the object. This is
a method of approximation that reduces one aspect of the transient conduction systemâ€”that within the
objectâ€”to an equivalent steady state system. That is, the method assumes that the temperature within the
object is completely uniform, although its value may be changing in time. For small Biot numbers, the
approximation of spatially uniform temperature within the object can be used: Heat-transfer principles may be
used to preserve, increase, or decrease temperature in a wide variety of circumstances. Insulation, radiance and
resistance[ edit ] Thermal insulators are materials specifically designed to reduce the flow of heat by limiting
conduction, convection, or both. Thermal resistance is a heat property and the measurement by which an
object or material resists to heat flow heat per time unit or thermal resistance to temperature difference.
Radiance or spectral radiance are measures of the quantity of radiation that passes through or is emitted.
Radiant barriers are materials that reflect radiation, and therefore reduce the flow of heat from radiation
sources. Good insulators are not necessarily good radiant barriers, and vice versa. Metal, for instance, is an
excellent reflector and a poor insulator. The effectiveness of a radiant barrier is indicated by its reflectivity,
which is the fraction of radiation reflected. A material with a high reflectivity at a given wavelength has a low
emissivity at that same wavelength , and vice versa. An ideal radiant barrier would have a reflectivity of 1, and
would therefore reflect percent of incoming radiation. Vacuum flasks , or Dewars, are silvered to approach this
ideal. In the vacuum of space, satellites use multi-layer insulation , which consists of many layers of
aluminized shiny Mylar to greatly reduce radiation heat transfer and control satellite temperature. A heat
engine is a system that performs the conversion of a flow of thermal energy heat to mechanical energy to
perform mechanical work. A thermoelectric cooler is a solid state electronic device that pumps transfers heat
from one side of the device to the other when electric current is passed through it. It is based on the Peltier
effect. A thermal diode or thermal rectifier is a device that causes heat to flow preferentially in one direction.
Heat exchangers[ edit ] A heat exchanger is used for more efficient heat transfer or to dissipate heat. Heat
exchangers are widely used in refrigeration , air conditioning , space heating , power generation , and chemical
processing. In parallel flow, both fluids move in the same direction while transferring heat; in counter flow,
the fluids move in opposite directions; and in cross flow, the fluids move at right angles to each other.
Common constructions for heat exchanger include shell and tube, double pipe , extruded finned pipe, spiral fin
pipe, u-tube, and stacked plate. Examples of heat sinks are the heat exchangers used in refrigeration and air
conditioning systems or the radiator in a car. A heat pipe is another heat-transfer device that combines thermal
conductivity and phase transition to efficiently transfer heat between two solid interfaces. Architecture[ edit ]
Efficient energy use is the goal to reduce the amount of energy required in heating or cooling. In architecture,
condensation and air currents can cause cosmetic or structural damage. An energy audit can help to assess the
implementation of recommended corrective procedures. For instance, insulation improvements, air sealing of
structural leaks or the addition of energy-efficient windows and doors. Thermal transmittance is the rate of
transfer of heat through a structure divided by the difference in temperature across the structure.
Well-insulated parts of a building have a low thermal transmittance, whereas poorly-insulated parts of a

Page 2

THERMODYNAMIC PARAMETERS AND MASS TRANSFER COEFFICIENTS
OF WET MATERIALS pdf
building have a high thermal transmittance. Thermostat is a device to monitor and control temperature.
Anthropogenic heat An example application in climate engineering includes the creation of Biochar through
the pyrolysis process. Thus, storing greenhouse gases in carbon reduces the radiative forcing capacity in the
atmosphere, causing more long-wave infrared radiation out to Space. Climate engineering consists of carbon
dioxide removal and solar radiation management. Since the amount of carbon dioxide determines the radiative
balance of Earth atmosphere, carbon dioxide removal techniques can be applied to reduce the radiative
forcing. Solar radiation management is the attempt to absorb less solar radiation to offset the effects of
greenhouse gases. The ability of the atmosphere to capture and recycle energy emitted by the Earth surface is
the defining characteristic of the greenhouse effect. The greenhouse effect is a process by which thermal
radiation from a planetary surface is absorbed by atmospheric greenhouse gases, and is re-radiated in all
directions. Since part of this re-radiation is back towards the surface and the lower atmosphere, it results in an
elevation of the average surface temperature above what it would be in the absence of the gases. Heat transfer
in the human body[ edit ] See also: Wet-bulb temperature The principles of heat transfer in engineering
systems can be applied to the human body in order to determine how the body transfers heat. Heat is produced
in the body by the continuous metabolism of nutrients which provides energy for the systems of the body.
Therefore, excess heat must be dissipated from the body to keep it from overheating. When a person engages
in elevated levels of physical activity, the body requires additional fuel which increases the metabolic rate and
the rate of heat production. The body must then use additional methods to remove the additional heat produced
in order to keep the internal temperature at a healthy level. Heat transfer by convection is driven by the
movement of fluids over the surface of the body. This convective fluid can be either a liquid or a gas. For heat
transfer from the outer surface of the body, the convection mechanism is dependent on the surface area of the
body, the velocity of the air, and the temperature gradient between the surface of the skin and the ambient air.
Heat transfer occurs more readily when the temperature of the surroundings is significantly less than the
normal body temperature. Clothing can be considered an insulator which provides thermal resistance to heat
flow over the covered portion of the body. This smaller temperature gradient between the surface temperature
and the ambient temperature will cause a lower rate of heat transfer than if the skin were not covered. In order
to ensure that one portion of the body is not significantly hotter than another portion, heat must be distributed
evenly through the bodily tissues. Blood flowing through blood vessels acts as a convective fluid and helps to
prevent any buildup of excess heat inside the tissues of the body. This flow of blood through the vessels can
be modeled as pipe flow in an engineering system. The heat carried by the blood is determined by the
temperature of the surrounding tissue, the diameter of the blood vessel, the thickness of the fluid , velocity of
the flow, and the heat transfer coefficient of the blood. The velocity, blood vessel diameter, and the fluid
thickness can all be related with the Reynolds Number , a dimensionless number used in fluid mechanics to
characterize the flow of fluids. Latent heat loss, also known as evaporative heat loss, accounts for a large
fraction of heat loss from the body. When the core temperature of the body increases, the body triggers sweat
glands in the skin to bring additional moisture to the surface of the skin. The liquid is then transformed into
vapor which removes heat from the surface of the body. The body continuously loses water by evaporation but
the most significant amount of heat loss occurs during periods of increased physical activity.
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3: A-to-Z Guide to Thermodynamics, Heat & Mass Transfer, and Fluids Engineering Online - A-Z Index
Buy Handbook of Tables of Thermodynamic Parameters and Mass Transfer Coefficients of Wet Materials by L. M.
Nikitina (ISBN:) from Amazon's Book Store. Everyday low prices and free delivery on eligible orders.

Terminology[ edit ] A psychrometric chart is a graph of the thermodynamic parameters of moist air at a
constant pressure, often equated to an elevation relative to sea level. Dry-bulb temperature DBT is that of an
air sample, as determined by an ordinary thermometer. It is typically plotted as the abscissa horizontal axis of
the graph. The SI units for temperature are kelvins or degrees Celsius ; other units are degrees Fahrenheit and
degrees Rankine. Wet-bulb temperature WBT is that of an air sample after it has passed through a
constant-pressure, ideal, adiabatic saturation process, that is, after the air has passed over a large surface of
liquid water in an insulated channel. In practice this is the reading of a thermometer whose sensing bulb is
covered with a wet sock evaporating into a rapid stream of the sample air see Hygrometer. The slope of the
line of constant WBT reflects the heat of vaporization of the water required to saturate the air of a given
relative humidity. Dew point temperature DPT is the temperature at which a moist air sample at the same
pressure would reach water vapor "saturation. The dew point temperature is measured easily and provides
useful information, but is normally not considered an independent property of the air sample as it duplicates
information available via other humidity properties and the saturation curve. Relative humidity RH is the ratio
of the mole fraction of water vapor to the mole fraction of saturated moist air at the same temperature and
pressure. RH is dimensionless, and is usually expressed as a percentage. Lines of constant RH reflect the
physics of air and water: The concept that air "holds" moisture, or that moisture "dissolves" in dry air and
saturates the solution at some proportion, is erroneous albeit widespread ; see relative humidity for further
details. It is also known as the moisture content or mixing ratio. It is typically plotted as the ordinate vertical
axis of the graph. The dimensionless humidity ratio is typically expressed as grams of water per kilogram of
dry air, or grains of water per pound of air grains equal 1 pound. Specific enthalpy , symbolized by h, is the
sum of the internal heat energy of the moist air in question, including the heat of the air and water vapor
within. Also called heat content per unit mass. In the approximation of ideal gases, lines of constant enthalpy
are parallel to lines of constant WBT. Specific volume is the volume of the mixture dry air plus the water
vapor containing one unit of mass of "dry air". The SI units are cubic meters per kilogram of dry air; other
units are cubic feet per pound of dry air. However, to obtain the actual mixture density one must multiply the
inverse of the specific volume by unity plus the humidity ratio value at the point of interest see ASHRAE
Fundamentals 6. The psychrometric chart allows all the parameters of some moist air to be determined from
any three independent parameters, one of which must be the pressure. A chart is valid for a given air pressure
or elevation above sea level. From any two independent ones of the six parameters dry bulb temperature, wet
bulb temperature, relative humidity, humidity ratio, specific enthalpy, and specific volume, all the others can
be determined.
4: Heat transfer coefficient - Wikipedia
Material properties (thermodynamics) The thermodynamic properties of materials are intensive thermodynamic
parameters which are specific to a given material. Each is directly related to a second order differential of a
thermodynamic potential.

5: Handbook of Tables of Thermodynamic Parameters and Mass Transfer Coefficients of Wet Materials
The effective diffusion coefficient and mass transfer coefficient were calculated by applying Fick's second law and
diffusive mass flux [,, ]. The differential equation based on Fick's second law for the unidirectional diffusion of solute
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inside the porous particles of any geometry was used.

6: Heat transfer - Wikipedia
Handbook of Tables of Thermodynamic Parameters and Mass Transfer Coefficients of Wet Materials Handbook of
Thermodynamic Tables Handbook of Titanium Based Materials: Thermophysical Properties, Data and Studies.

7: Begell House - Site Map
thermodynamics. Thermodynamics is the physical science that studies the effects of temperature variations and heat
transfer on a material, especially as the bodies change state as from solid to liquid and back again, as plastics do during
plastic processing and as heat is transferred from the injection-molded plastic part into the cooling system of the mold.

8: Psychrometrics - Wikipedia
The total heat transfer coefficient, k, of the finned tube bundle in Equation (1) consists of the airside convective heat
transfer coefficient, h, and the heat conductivity coefficient,, without considering the water-side thermal resistance.
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