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EFFICIENCY OF THE CAPACITY-TYPE SOLAR WATER
HEATER WITH THE FLEXIBLE POLYMER ABSORBER

Ermolenko N.
College of Ecologpnd Forestry, Shchuchinsk
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GRAVITATIONAL RADIUS

Milanich A.
Prokhorov Institute of General Physics Russian Academy of Science 1 11838ow, Russia
Moscow Institute of Physics and Technology (MiRGovernment University), 141700 Dolgoprudny,
Russia

Abstract

The article considers a new concept of gravitational radius and some principal conclusions from a fact of
restricted area ofrgvitation forces for cosmology models. The problem for transformation of the mass into the
energy of gravitational waves and local character of physical law was underlined.

Keywords:Ne wt on6s gravitation, Friedmannpblaskhaeo s mol ogy, g

Introduction Also, till recent time, the red shift in spectra of gal-

The modern physics is in deep crises today areki e s was possible to explain
needs essential changes on conceptual level [1]. Letsly, caused by moving stars and galaxies away, but for
begin from the most usual and the most difficult foe x ampl e, by #Atirediagighgoedf e
physical explanation faétfrom extension of our Uni- phot ons) [3] as a result of d
verse. Existing camological models with Big Bang on its long way from stars and gailes to the Earth. It
have not serious experimental support yet. So, expawas said, that a photon (light) loses a part of its energy
sion of Universe generates many inconsistenciesabdy #ff ri cti on with spaced0 on s
paradoxes, for example, deny conservation energy laave statements, that Hubble not rejected this point of
[2] etc. view.
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In this article some problems existing in modern  whereR; andvp are initial distance and velocity,
conceptbof gravitation was analyzed and discussed. andti is a time.
Gravitation It means that our Universe expanding with expo-
Gravitation is one of the fundamental physical innential rising speed anthiias experimentally approved
teractions. Different concept for gravitational forcesn the middle 90 years.
exists and it is not only AlltasrsnatailvdNeWwtioadmaond&i nes
general relative point of view. Fexample, there is a exists and many others models predicting evolution of
statement, that gravitation exists due to fluctuations @fur Universe exist too, but all these theories have not
elementary charges in mater [4] etc. It is because maagiough experimental evidences and all theynaathe-
contradictions exi st i n madtichlenodelshoaly. The aevautioa of oud Wnivetskiae or y o
gravitationi the main theory of gravitation today. Friedmannds model also depend:
For example, theoncept of black holes say, thatunderline again it is only mathematical model.
no one objects (and photons too) can not go away from Equation (2) corresponds to fact, that all stars and
points underSchwarzschildradius. But in this case galaxies in our Universe are movingiay with some
gravitons also can not go away from black holes andaicceleratiora :
means, that beyond black holes gravitation disappears, a=H2Ryexp(Ht) 3)
but wesee it is not so. For physical science it means that we can not find
The statement that photooan not escape regions majority of inertial reference frames in expanding Uni-
inside black holeis in contradiction with classical verse and all our physical laws have only local validity.
(Newtonbds) point of vi eTVheyare compebtattsmafl distancekitiis possiblé to z e r o
mass. From classical point of view light (photons) evemeglect by deposit of our Universe expansion.
go away from any gravitati@l center [5] with decrease The acceleratioain (3) will rise as a distance rise,
of photondés energy (withbua raetd tshhei fstayime t i mes Newt on o s
Also a concept of dark matter has many objectiors distance increase and at some dist&w@mamed as
because it is only hypothesis without any experimentgravitational radius hiey will be equal.
support. The concept of dark matter is in contradiction Rg= (GM/H?)Y3 (4)
with nuclear physicsto®e donét know e vwhereMliasakmassanGi s gravitationbo:
ter consists from bosons or fermions? It is somethingtant. All another parameters are the same, as they were
similar to a"caloric theory"had existing in 19 century defined before.
and denied later. Beyond Rg we can ignore gravitational forces
Really, we need not in an additional gravitatiorfrom mass M. AndRgi has no reference uiper kelt
from dark matter, but in another law for gravitation or other solar system dimensions. It is absolutely new
a scale of solar system and on dimensions of galaxiephysical parameter and it shows after what distances we
Also it is not explained yet singularity in black can ignore by gravitation from the objddt Estima-
hol es. So, we dondt Kk n o wionsfr&un gikeRgablout 800 lightydars.t ance may
be inside black hol es [ 5] Gravitaiionakediud depehds orktheomvassh@ny n u -
clear reactions or any process able topfigar 3 solar center and slowly decreases, as the mass decreases.

masses in a time period aletustmake th® same eftitidtion for\igavitatiormlo d o n

know where the fiendd of radusin auodalaxy Miky\Waly.aNa know th& mdd many

similar questions exist and are waiting answers. center of our galaxy was placed a black hole with a total
Non-inertial reference frames mass more than 4 millions of solar mg8t So, the

So, first of all let us analyze what we exactly knowgravitational radius for Milky Way will be about @0
today? We know exactly that our Universe is expandinigght years and it excellent coincide with real radius.
according to the Hubbl eds Idcantradictiontd-r i e d nedelthé gravi-
v=HD 1) tational radius has restricte
wherev 1 is velocity of the star or galaxy in km/s, joint all stars and galaxies the Universe. Also, the
D i is a distance to the star in Mpk hegaparsec = masses in Universe are not uniform distributed in space
3. 09%%km)andHii s Hubbl eds c o nostarour Universe consists from separated regions
Experimets with the Moon (Lunar) laser ranging jointed by gravitation inside, what we really see on the
and based on experimental results calculation of mosgky.
ing away the Moondés vel ociNoy,greagquualattioon3, 8 uctm opnelry olnie

year (average value), | etrUniverset o cal cul ate Hubbl eds ¢
stant as 96,6 kms/Mps [7]. Conclusions
It is good coincidence withxisting forH value- Based on formula (4) and images of galaxies it is
67-75 kms/Mps. possible to estimate masses of different cosmic objects
The solution for equation (1) is well known: now. Also it is possible to suppose, that formation of
R= Ryexp(Ht) + wt (2) g al aspisaléasms done in the same manner with re-

stricted gravitatnal radius (see Fig. 1).
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Fig. 1 Structure of the galaxy Milky Way

For galaxy arms we can also introduce anothef, i j dzj dzdzets 2 ? & Is tedsVj dddfjj dfj dzoztsddze /y/
smaller radiug corresponding to local massesinarm Ok ¢ ©,-4 1 9-7T24 3
Because these masses ar e 4 nraBatemartlectricity &ng graditatiord/tElecab | e t o
joint all masses in galaxput able do it in local region trical and Optical Wave Motion, Cambridge University
of the arm. Press, May 1915P. 6469

To approve these ideas, it is necessary to checkup 5.f d &zOdad A SlIss5dz’OC sdz M e Odzj dzd
equation (4) and proposed model of gravitational radius dzj ts ¢ d d d // rizgey Jsdzjpas &Y &-dL d < O,
on majority of other cosmological objects. But in any 9i & . -88 1
case restrictions for neinertial reference frags and 6.AbbottB . .etPal. GW151226: Observation of
additional acceleration (3) we must take into account iGravitational Waves from a 23olarMass Binary
any cosmological models. Black Hole Coalescencd Phys. Rev. Lett., 116

241103 Published 15 June 2016
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DEVELOPMENT OF NEPETA GLUTINOSA BENTH.
(LAMIACEAE) INDIVIDUALS IN THE PAMIRS
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CheryomushkinaV.
PhD Central Siberian Botanical Garden of the Siberia Branch ofRhssiaAcademy ScienceBlovosibirsk
Chisariev Ch.
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Abstract

The present paper deals with the results of study of developmental pattern of individuadedicinal plant
Nepeta glutinosin the West Pamirs (Tajikistan). It has been established that ontogenksiutfnosaindivid-
uals is simple, complete, plants pass all ontogenetic states through morphogenetic phases: primary
shoot Yaxi s Yhplindividuals developuos the sympodial lesigooted model of sprout formation.

Keywords: Nepeta glutinosaontogenesis, morphology, Tajikistan.

Medicinal plants have long been used in commoscribing a process of individual development which re-
medicine of different countries. The availability of bio-flects morphological mechanisms of plant adaptation to
logically active substances in them makes it possible tifferent growth conditions. It is especially important
apply plants for prophylaxis and cure for many disfor study of plants of economic and practical valdés.
eases. The genldepetal. (family Lamiacead.indl.)  glutinosaBenth. belongs to such species, decoction of
is in the forefront by volume in the tribdepeteae the aboveground parts of which is used by local popu-
Benth. The greatest taxonomic diversity is comi@gad lation in Central Asia as an antifebrilemedy.
in the mountain areas of Central Asia, the Hindu Kush  When analyzing a morphological structure of
and the Western Himalaya. Some representatives of thkants, different approaches are used. They are based
genusNepetapossessing various medicinal propertie®n study of the character of growth and branching of
are widely used by local population of Central Asia. Ithe main structural units of the shooting systemod-
the dry area of the Himalaya seiMepetaspecies serve ula of different ranks [6,7,8,9T o date ve have studied
as decoctions and tinctueewhen treating pneumonia, ontogenesis and its polyvariation of a great midep-
fever and diarrhea [1]. Chemical component composetaspecies [10,11] howeveN. glutinosahas not been
tion and biological activity of severdlepetaspecies examined from this viewpoint.
have been studied in both Russia and abroad [2,3]. In this regard, the aim of the paper is study of the

Unsustainable utilizatn by local population of ontogenetic pattern of N. glutinosa individualstiive
plant raw material as medicines often leads to disapVestern Pamirs.
pearance of many plant species from native flora. For Material for study of ontogenesis was collected in
conservation of biodiversity it is essential to study th@013 in the ravine of the Gar@hashma River basin
main biological peculiarities of species individuals(the Western Pamirs, Tajikistan) on the stony slope
their devebpment and resistance mechanisms in coeith a southwestern exposure above the Khazguni
noses. An approach developed in Russia and basedRimer bed in the steppe belt (8§ 7A10EBPO0. OEE,
discrete description of ontogenesis [4,5] allows de&® , 71 A33E17. 7EE, h =3010 m asl

munity.
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Fig. 1. A Research area.

When describing ontogenesis, the concept of dishoots and root system characteristic of the species.
crete description of ontogenesis [4,5] and its polyvaridsenerative organs are absent.
tion was used. Theontobiomorph, morphogenesis Young generativégl) i emergence of generative
phases and structural organization of the shooting sysrgans. Dominance of new growth processes over dy-
tem were represented according to the idea®.®.  ing off. The final formation of adult structures.
Smirnova et al. [12}s.l. Serebryakova [9]The calen- Mature generative(g2) I new growth and dying
dar age of individuals was determined with the help afff processes balanc®laximum annual growth of bi-
direct calcuhtion of annual rings on the anatomic secomass and maximum seed productivity.
tion of the caudex, as well as by the number of pre- Old generativég3)i dominance of dying off pro-
served annual residues. cesses over new growfreduction in generative func-
Study of ontogenesis is based on the T.A. Uranaion, attenuation of root andhoot formation pro-
[5] classification in which individual ontogenesis is di-cesses).
vided into four periods involvinthe following ontoge- Subsenilg(ss)T a total absence of fruit bearing.
netic states: 1llatentperiod (the ontogenetic state Pronounced dominance of dying off processes over
dormant seeds); Pregenerativeperiod (the ontoge- new growth. Emergence of secondary traits of above
netic state$ seedling, juvenule, immature, virginal); 3.ground organs with a plant habit of the pregenerative
Generativeperiod (the ontogenetic stategoung gen- period (immature or vginal states).
erative, mature gerative, old generative); andRost- Senile (sy accumulation of dead plant parts. Sec-
generativeperiod (the ontogenetic statéssubsenile, ondary appearance of some juvenile traits. Absence of
senile). Plants were assigned to one or other ontogegeneration buds.
netic state on the basis of the complex of qualitative  N. glutinosabelongs to the sectidBlechomantha
characters. An appr opr i Rdjae. secnnbwe and idFiptadcethin &separaté moaatypic
given to each ontogenetic state. subsectiorBrachystegiad”ojark. on the base of some
Seedling(p) i mixed nutrition (at the expense of distinct corolla details.
seed substances and assimilating leaves), availability of N. glutinosais a xerophyte taprooted caudex
embryonic structures (seed lobes, embryo root aridrming herbaceous polycarpous plant belonging to the
shoot) monocentric biomorph. Hemicryptophyte.
Juvenile(j) 7 the ease of organization of a plant N. glutinosais a highmountain species of Centra
vegetativebody, absence of preformed characters typiAsia. Its area encompasses Kashghmggar regions
cal of adult plants. Another type of growth and branchef China and the norttvestern Himalaya (Kashmir), as
ing. Loss of links with a seed. As a rule, absence of seall as the nortieast parts of the Hindu Kuspfghan-
lobes. istan) to the southern West Pamirs (Vakhan region), it
Immature (im) 1 availability of properties and is noted in Iran [13]. The northern boundary of species
characters transitional frorjuvenile plants toadult distribution goes through the territory of Tajikist&h
ones. Appearance of certain adult traits in the shogtutinosaindividuals inhabit tragacanth belts and de-
structure (e.g., change of growth, early branchinggerttragacanth steppes, oghyton. They prefer moun-
Preservation of some elements of a primary shoot. tain stony slopes and screes. Occur in absinthial group-
Virginal (v) i appearance of the main traits and angs and steppes, more seldom in se@gbresiaal-
life form typical of the species. Plaftave adult leaves, pine meadows [14].

wa s
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Adult plants are 40 to 70 cm. Shoots are orthaslade, depending on the position on the shoot axis, is
tropic, rarely anisotropic, with long glandular hairs adrounded to ovate. Leaf margin is spaced stmarghed
mixed with closely together sessile glands. Leaves ateothed with intermediate spiny teeth. Inflscence is
1,5- 3 cm long and more than 2 cm wide. Green leafpikeshaped, 20 cm in length (Fig. 1).

Ontogenesis oN. glutinosaindividuals is repre-
sented schematically in Fig. 3.

Fig. 3. Ontogenesis of Nepeta glutinosa indigildu

Legend: Ontogenetic stat:ipseedling, j1 juve- Germination of seeds is abegeound. From ger-
nile at 1 year oldji juvenile at 2 year old, irh im-  mination to the first sympodial accretion individuals
mature, W virginal, g. T young generative,.d mature are in the phase of a primary shoot. A seedIp)dés
generative, gi old generative, sé subsenile and 5 two oval seed lobes in which initiation of lateral buds
senile,— soil level,— transitions from one onto- takes place. After cotyledon dying off and monopodial
genetic state to another one. accretion plants turn into a juvenile stgje A terminal

bud producesiB opposite primordial elements of true
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green leaves unfolding in tlsame year. In late vegeta- growth may be from 15 to 20, high from 20 to 45 cm.
tive period the abovground part of a shoot dries up,Vegetative shoots of enrichment of ordendt more
and as a result of contractile force of the main root than 46 cm long are formed from side buds of the
basal part of the primary shoot falls in the substrate. Tladoveground elongated part of a shoot. Peripheral
remainder of the shoot with lateral buds of a cotyledspread of the caudex takes place due to increase in num-
narynodei a residue is the first composite structure ober of residues. Partial particulation of the caudex leads
the caudex. In the next year one of the lateral buds be-formation of cavities and f&ires in it which are
gins to grow, the other, an opposite one, does not delegged with substrate particles. Destruction of the cau-
velop and becomes dormant. A regeneration shoot dex is followed by ilation of compact caudicles. The
elongated, 31 cm high, in its structurdére is an un- main root is twisted like a spindle and begins to split up
derground basal part with shortened metamers awde to constant contractile force. It is impossible to ob-
aboveground one with extended metamers. Monopdain precise data on state duration because of destruc-
dial accretion changes to sympodial one. Ovie4 2 tion of multiyear structure integrity of the caudex.
years plants are in the phase of the main axis with ac- Beginning with the old generative statg)( shoot
cretion of one regenerati@moot followingthe sympo- formation inN. glutinosandividuals is not only by way
dial pattern. Only one bud develops, the rest of buds regeneration bud activity, but also by samt bud
become dormant. A shoot annually dies off to the basahfolding. In a bush there are73generative shoots not
part, the residues are therewith retained, their totaligxceeding 2025 cm in height. The caudex grows
makes up the basis for sympodial accreting caudex. Theound the periphery due to a great many residues.
main root branches to aer IIl. There are 13 viable centers of shoot formation which
At 3i' 5 years of age plants turn into the followingare shifted to the bush periphery. #her particulation
ontogenetic staté immature {m). In this period indi- leads to deep splitting of caudicles. Tissue necrosis and
viduals begin branching and pass into the next morphoulti-year residue dying off are followed by formation
genesisphasec pr i mary bush & wfinevw calites and hollowws. The mpihn ot is split
tion of ontogenesis. A bush of yogiplants represents along parenchymal rays, twisted and fixed deep in the
a system of monocyclic elongated shoots more than 8oil.
10 cm high. Formation of shoot systems is connected The habit éindividuals of the subsenile state(
with development ofwo and more buds preserved onis that of aboveground immature or virginal plants.
residues. Under the ground, due to branching of an i&hoot formation takes place due to development of
dividual, the caudex becombganched. State duration dormant buds, rarely regeneration buds concentrated at
is not more than 1 year. the caudex periphery. Under the ground a central part
In the virginal ontogenetic state) @ bush consists of the caudex is destroyed. The ontogenesis ends with
of 3-5 vegetative shoots more thari 18 cm in height. the senile states). During this period 12 vegetative
The shoot sphere of individuals becomes noorapli- shoots developed from dormant buds are formed in
cated due to development of lateral budthmmabove plants. The habit of shoots is that of the immature type.
ground elongatedpart of the shoot of the currentIn the under ground part of an individube caudex is
growth. Formation of a branched shoot system iressentially destroyed, it is connected with preserved
creases photosynthesis surface volume. Regeneratloming sites of the conducting system of the main root.
buds emerge in the basal shoot part and form new
shoots only in the next year after overwinteriofy Conclusion.
plants. In the underground part of individuals the cau- Use of the morphological approach to a discrete
dex is compact, consists of shortened residues of diffatescription of the ontogenesis allows to assess the pro-
ent age and order with side functionally active budspects of devepment of individuals and their sustain-
State duration is one, rarely two vegetative seasons. able existence in communities. Thus, the ontogenesis of
At 417 years of age plants breaita blossom. All N. glutinosandividuals studied in the wormwood com-
shoots emerged from regeneration buds flower. In thmunity in the West Pamirs (Tajikistan) is simple, com-
year of individual flowering an apical meristem of aplete, plants pass all ontogenetic states and phases of
growing shoot forms germinal elements of the genersnor phogenesi s: primary shootY
tive sphere besides vegetative organs. In the young géndividuals develop on the sympodial lesgooted
erative state di) plants epresent a compact bushmodel of sprout formation. Cutting of the entire above
formed by 45 orthotropic, monocyclic elongated gen-ground shoot biomass lower basal parts with regenera-
erative shoots 2@5 cm high. A shoot axis ends with tion buds leads to fast senescence and dyingadfra
an inflorescencé frondose spiked thyrse consisted ofplete individual. For preservation of a species in the
opposite dichasia. Inflorescence length exceéd® 8 coenosis, it may be recommended not annual cutting of
cm. Under the grouncaudex axial parts decompose as part of shoots in a bush above the regeneration zone.
a result of necrosis ahternal tissues of mulyear Acknowledgments.
structures. Particulation begins. The main root is thick- The work was financially supported within the
ened and twisted. State duration does not exceedproject of State Assignmet T -2013Q023 and
years. the grant of RFBR within the framework of scientific
By the age of 10 years plants turn into the maturproject 1504-02857.
gererative stateqy). Regeneration shoots formed from
a great quantity of buds preserved on the residues in-
crease bush sizes. The number of shoots of the current
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Abstract

The properties of foams stabilized by various surfactants with the addition of diesel fuel (DT) have been
studied. Addition of DT leads to a sharp decrease in the lifetime of foanhdit§staf macroscopic foam films
stabilized by surfactants, when in contact with diesel fuel, increases with decreasing size.
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Abstract

Soils of a skilled site are characterized by sandy particle size distribution, the low maintenance of a humus,
nitrogen boh gross, and hydrolyzed, with potassium are provided, carbonate, the alkaline environment, the
considerable content of plaster, biocoal introduction as ameliorant influenced preservation of moisture in the lower
layers and in some increase in organic garxe of the soil.
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Abstract
The composition of the waste of the housing and conainggrvices in Russia has a large number of useful,
but misused elements (Figure 1). First of all, this is due to high prices for equipment and that waste processing
technology is undeveloped . The solution of the utilization of organic waste problemelaascplogical and
economic importance in the Leningrad region. The application of reseaviieg technologies is a rational way
to develop energefficient production.
In connection with this very narrow spread of the practice of separate collectiastaf in public utilities
and industrial enterprises, in most cases landfil/l po
plexes. Thereby, St. Petersburg and Leningrad region ariefidied platforms for the implementation of inno-
vative programs for the development of alternative energy. However, at present, the cost of foreign machines and
complexes for processing, sorting and analysis of waste is very high, therefore, in this report, the relevant options
for the design and layout obchestic machines for waste processing will be presented. Modern research in this
field is limited to the formation of convenient and multifunctional types of raw materials, such as sawdust, peat,
husks and paper. These types of waste are rapidly decongasabas a rule, do not heap up landfill polygons.
Because of this, there are no methods for calculating and designing of working elements for processing raw mate-
rials for RDF raw materials of extruders, and there are no dependencies of the quaktyfinistied fuel on
moisture, fractional composition, compaosition of recipes, degree of dispersion, wear of the working element of the
machine.
In our study, the materialwaste- has a multicomponent composition, so our task to determine how the
debris prticles are distributed in the extruder along the outermost corps contours to program the application of the
optimum temperature on the ceramic heaters, to simulate the optimum screw speed, to minimize ability of emer-
gency stop and screwing the extruder.
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