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Porosity or emptiness is a measure of voidness (i.e. empty) space in the material, and is a fraction of the volume of voids above the total volume, between 0 and 1, or as a percentage of 0% to 100%. Strictly speaking, some tests measure the available void, the total amount of void space available from the surface (wed. closed cell foam). There are many ways to check porosity in a substance or part, such
as industrial CT scans. The term porosity is used in a variety of fields including pharmaceuticals, ceramics, metallurgy, materials, manufacturing, hydrology, Earth science, soil mechanics and engineering. The void fraction in the two-phase flow In the gas-liquid two-fume flow void fraction is defined as the share of the volume of the channel occupied by the gas phase, or, as an alternative, as a share of the
transverse area of the channel occupied by the gas phase. The void faction usually varies from location to location in the flow channel (depending on the two-letter flow pattern). It fluctuates with time and its value is usually the average time. In a divided (i.e. not homogeneous) flow, it is associated with the rate of gas flow and liquid phase, as well as the ratio of the speed of the two phases (the so-called slip
ratio). Porosity in Earth science and construction, used in geology, hydrogeology, soil science and construction science, porosity of porous environment (e.g. rocks or sedimentary rocks) describes the proportion of void space in the material, where emptiness can contain, for example, air or water. This is determined by the ratio: φ - V V V T (phi) V_ is the volume of void space (e.g. liquids), and VT V_ is the
total or volume of material, including solid and invalid components. Both φ and displaystyle and n displaystyle n are used to indicate porosity. Porosity is a fraction between 0 and 1, usually from less than 0.005 for solid granite to more than 0.5 for peat and clay. Porosity of the rock, or sedimentary layer, is an important factor when trying to estimate the potential volume of water or hydrocarbons it may
contain. Sedimentary porosity is a complex function of many factors, including, but not limited to: the rate of burial, the depth of burial, the nature of connate liquids, the nature of excessive deposits (which may prevent the expulsion of liquid). Одна из широко используемых взаимосвязей между пористостью и глубиной дается уравнением Athy (1930 г.) : «2» φ (z) - φ 0 {0} e q q z {0} φ z 'displaystyle
(z) k «displaystyle k» — это коэффициент уплотнения (м-1), а z «displaystyle z» — глубина (м). The value of porosity can also be calculated from bulk and bulk density ,displaystyle, fluid and fluid density saturation (display) and particle density (displaystyle) φ - particle - particle of loose particles, liquid display style fi fracas x kind of text-particle -particle -rho text bulcoum can be used the following
simpler form: φ 1 - particle (display) (fi No1- frak ( ) - text (bull), although a higher estimate can be obtained by studying the lithology particles. Porosity and hydraulic conductivity may be proportional to hydraulic conductivity; for two similar sandy aquifers The one with higher porosity tends to have a higher hydraulic conductivity (a more open area for water flow), but there are many complications in this
relationship. The main complication is that there is not a direct proportionality between porosity and hydraulic conductivity, but rather de-derived proportionality. There is a clear proportionality between the radius of the throat pores and hydraulic conduction. Also, there is usually proportionality between the pores of throat radii and pores volume. If there is proportionality between the pore and pore mouths,
there may be proportionality between porosity and hydraulic conduction. However, as the grain size decreases or is sorted, the proportionality between the arice and porcism of the throat begins to decrease, and therefore the proportionality of porosity and hydraulic conduction decreases. For example: clays tend to have very low hydraulic conductivity (due to their small radium throat pores), but also have
very high porosity (due to the structured nature of clay minerals), which means that clays can hold a large amount of water to the volume of bulk materials, but they do not release water quickly and therefore have low hydraulic conduction. Sorting and porosity Effects of sorting on alluvial porosity. Black represents solids, blue represents the space of the pores. Well-sorted (grains of about all the same size)
materials have a higher porosity than similar size to poorly sorted materials (where small particles fill gaps between larger particles). The figure shows how some small grains can effectively fill pores (where the entire flow of water occurs), dramatically reducing porosity and hydraulic conductivity, with only a small part of the total volume of material. See the tables of common porosity values for earthly
materials in the Further Reading section in The Hydrogeology. Porosity of rocks (e.g. sandstone, slate, granite or limestone) potentially has more complex double porosity compared to alluvial deposits. This can be divided into related and unrelated porosity. Associated porosity is more easily measured by the amount of gas or liquid that can enter the rock, while liquids cannot access unconnected pores.
Porosity is the ratio of pore volume to its total volume. Porosity controlled by: breed type, pore distribution, cementing, diagenetic history and composition. Porosity is not controlled by the size of the grain, as the volume of the between-grain space is related only to the method of grain packaging. Rocks usually decrease porosity with age and depth of burial. The tertiary age of the Sandstone of the Gulf
Coast is generally more porous than the Cambrian-age sandstone. There are exceptions to this rule, usually because of the depth of the burial and the thermal history. Soil porosity Main article: Porosity of soil Porosity of the soil surface usually decreases as the size of particles increases. This is due to the cumulative formation of soil in thinner textured surface soils provided by the biological processes of
the soil. Aggregation includes particulate adhesion and higher resistance to sealing. The typical density of sandy soil in bulk is between 1.5 and 1.7 g/cm3. This calculates to porosity between 0.43 and 0.36. The typical mass density of clay soil is between 1.1 and 1.3 g/cm3. This calculates to porosity between 0.58 and 0.51. This seems counterintuitive, because clay soils are called heavy, implying a lower
porosity. The heavy apparently refers to the gravitational effect of moisture content combined with terminology that harkens back into the relative force needed to pull the cultivation of realization through clay soil while maintaining field moisture compared to sand. The porosity of subsurface soil is lower than in surface soil due to gravity compaction. Porosity of 0.20 is considered normal for unsorted material
the size of gravel at depths below the biomet. The porosity in the thin material below the aggregating effect of pedogenes can be expected to approximate this value. The porosity of the soil is complex. Traditional models consider porosity to be continuous. This does not take into account anomalous features and gives only approximate results. In addition, it cannot help to model the effects of environmental
factors that affect the geometry of pores. A number of more complex models were proposed, including fractals, bubble theory, cracking theory, Galilee grain process, packed sphere and many other models. The characteristic of space pores in the soil is an associate concept. Types of geological porousness Primary porosity Basic or original system of porosity in the rock or unlimited alluvial deposit.
Secondary porosity Subsequent or a separate system of porosity in the rock, often increasing the general porosity of the rock. This may be the result of chemical leaching of minerals or the generation of a fracture system. This can replace or coexist with primary porosity (see double porosity below). Porosity fracture Is porosity associated with a system fracture or malfunction. This could create secondary
porosity in rocks that would otherwise not be reservoirs for hydrocarbons because of their porosity, destructible (for example, because of the depth of burial) or the type of rock, is not usually considered a reservoir (for example, admired invasions or metasedments). Wuggy porosity This is a secondary porosity of porosity by dissolving large objects (such as macro-fossilized ones) in carbonate rocks that
leave large holes, wugs or even caves. Effective porosity (also called open porosity) refers to a fraction of the total volume in which the flow of liquid effectively occurs and involves catenary and dead end (since these pores cannot be washed, but they can cause fluid movement by releasing pressure as gas expansion) pores and eliminates closed pores (or unrelated cavities). This is very important for
groundwater and oil flow, as well as for soluble transport. Ineffective porosity (also called closed porosity) refers to a fraction of the total volume in which fluids or gases are present, but in which the flow of liquid cannot effectively occur and includes closed pores. Understanding the morphology of porosity is thus very important for groundwater and oil flow. Double porosity refers to the conceptual idea that
there are two overlapping reservoirs that interact. In fragmented rock aquifers, rock masses and fractures are often modeled as two overlapping but different bodies. The delay in output and the resulting decisions of the aquifer are mathematically similar solutions obtained for double porosity; in all three cases, water comes from two mathematically different reservoirs (whether they are physically different or
not). Macroposity in solids (i.e. with the exception of aggregated materials such as soils), the term macroposiness refers to pores over 50 nm in diameter. The flow through macropores is described by mass diffusion. Mesoporosity in solids (i.e. with the exception of aggregated materials such as soils), the term mesoporosis refers to pores, more than 2 nm and less than 50 nm in diameter. The flow through
the mes supports is described by Knudsen's diffusion. Micropoiousness in solids (i.e. with the exception of aggregated materials such as soils), the term microposiness refers to pores less than 2 nm in diameter. The movement in micropores is activated by diffusion. The porosity of the fabric or aerodynamic porosity Ratio of the holes to the solid that the wind sees. Aerodynamic porosity is less than visual
porosity, for an amount that depends on the narrowing of the holes. Die casting porosity casting porosity is the result of one or more of the following: gasification of pollutants at molten metal temperature; shrinkage, which occurs as the molten metal hardens; and unexpected or uncontrolled changes in temperature or humidity. While porosity is inherent in the production of death casting, its presence can
lead to the failure of components where the integrity of pressure is a critical characteristic. Porosity can take many forms from interconnected micro-porosity, folds and inclusions to macroporousness visible on the surface of the part. The end result of porosity Creating a way of leaking through the casting walls that prevents the part from carrying pressure. Porosity can also lead to out-gasing during the
painting process, leaching the acid coating and the tool chattering in pressed metal components. Measuring porosity Optical method of measuring porosity: the thin section under the plaster plate shows porosity, like a purple color, contrasts with carbonate grains of other colors. Pleistocene eolianite from the island of San Salvador, Bahamas. Scale bar 500 microns. Several methods can be used to
measure porosity: direct methods (determining the volume of porous sampling, and then determining the volume of skeletal material without pores (pore volume - total volume - volume of material). Determining the area of material compared to the area of pores visible under the microscope). Asal and volume porosity are equal for porous media with a random structure. i.e. immersion of porous sample,
under a vacuum, in a liquid that predominantly wets the pores. and the fact that mercury tends to form amalgams with multiple metals and alloys). Gas expansion method. A sample of a known volume is encased in a container of a known volume. It is connected to another container with a known volume that is being evacuated (i.e. near vacuum pressure). When the valve connecting the two containers
opens, the gas moves from the first container to the second until the pressure is evenly distributed. Using the perfect gas law, the volume of pores is calculated as V V - V T - V a v b P 2 P 2 - P 1 (display V_V'V_-T-V_-a-V_'P_{2} (more P_{2}-P_{1}), where ER is an effective volume of pores, VT is the volume of the sample, Va is the volume of the container containing the sample, Vb is the volume of the
evacuated container, the P1 is the initial pressure in the volume of Va and VV, and the P2 is the final pressure present throughout the system V_ φ. V_ .T. Note that this method assumes that the gas communicates between the pores and the surrounding volume. than the main liquid, as given by the Gibbs-Thomson equation. Thus, if the liquid is absorbed into the porous material and frozen, the melting
temperature will give information on the distribution of pore sizes. Detection of melting can be done by transient heat flows during phase-changes using calorie scanning - (DSC thermopoometry), measurement of the amount of mobile liquid using nuclear magnetic resonance - (cryopometry of NMR) or measurement of the amplitude of neutron scattering from the absorbed crystalline or liquid phase - (ND
cryopoometry). Cm. also Empty Ratio Oil Geology Poromechanics Mass Particle Density (Packaged Density) Packaging Density Void (Composites) Coherent Diffraction Imaging Links Glasby, C.A.; G. W. Horgan; D. F. Darbyshire (September 1991). Image analysis and 3D pore modeling in soil units. In the journal Soil Science. 42 (3): 479–86. doi:10.1111/j.1365-2389.1991.tb00424.x. Horgan, G.V.; B.K.
Ball (1994). Imitation of diffusion in the Bulia model of soil pores. European Journal of Soil Studies. 45 (4): 483–91. doi:10.1111/j.1365-2389.1994.tb00534.x. Horgan, Graham W. (1996-10-01). Review of soil pores (PDF). Received 2006-04-16. To quote the magazine requires magazine (help) Horgan, G.V. (June 1998). Mathematical morphology for analysis of soil images. European Journal of Soil Studies.
49 (2): 161–73. doi:10.1046/j.1365-2389.1998.00160.x. Horgan, G.V. (February 1999). Study of the geometric effect on the diffusion of space pores. Geoderma. 88 (1–2): 55–71. Bibbod:1999Geode. 88...55H. doi:10.1016/S0016-7061(98)00075-5. Nelson, J. Roy (January 2000). Impregnating Physics (PDF). Microscopy Today. 8 (1): 24. doi:10.1017/S1551929500057114. Archive from the original (PDF) for
2009-02-27. Rouquerol, Jean (December 2011). Fluid intrusion and alternative methods of specizing macro-piston materials (IUPAC Technical Report) (PDF). Pure Apple. Chem. 84 (1): 107-36. doi:10.1351/pac-rep-10-11-19. Footnotes: G.F. Hewitt, G.L. Shears, I.V. Polezhayev (editors), International Encyclopedia of Heat and Mass Transfer, CRC Press, 1997. ATI L.F., 1930. Density, porosity and seal of
sedimentary rocks, Bull. Amer. Assok. Petrol. Geol. Art 14, p. 1-24. Effective and ineffective porosity or complete and effective porosity, explained on the Geology.com e- How to correct the porosity of the casting of death?. Godfrey and the Wing. a b c F.A.L. Dullien, Porous Media. Fluid transport and pore structure, Academic Press, 1992. Brune, M.; Lallemand, A.; Квинсон, J-F.; Ayrault, K. (1977). A new
method of simultaneous determination of the size and shape of pores: Thermopopometry. Acta Thermochemics. Elsevier, Amsterdam. 21: 59–88. doi:10.1016/0040-6031 (77)85122-8. Mitchell, J.; Webber, J. Bo W.; Strange, J.H. (2008). Nuclear magnetic resonance cryopometry (PDF). Physics Republic 461 (1): 1-36. Bibkod:2008PhR... 461....1M. doi:10.1016/j.physrep.2008.02.001. Webber, J. Bo W.;
Dore, John K. (2008). Neutron diffraction of cryopoometry is a measurement method for studying mesoporic materials and the phases of liquids and their crystalline forms (PDF). It's a good one. It's a strum. Methods A. 586 (2): 356-66. doi:10.1016/j.nima.2007.12.004. External references to Porosity, Absolute porosity and effective calculations of porosity extracted from
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