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ARCHITECTURE
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STUDY OF THERMAL CHARACTERISTICS OF WALL PANELS O F WOODEN FRAME

Bagitova S,
Tolegenova G.
L.N.Gumilev Eurasian National UniversjtMur-Sultan, Kazakhstan
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Abstract

The article discusses one of the types of buildingelopes, wall panels on a wooden frame. Thermophysical
characteristics of wall panels are investigated, and two variants of their joint operation with a ventilated facade
system are compared.
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CHEMICAL SCIENCES

DEPENDENCE OF THE ACTIVITY OF Ti -W-O CATALYSTS IN THE ETHANOL OXIDATION
REACTION ON THE ACIDIC PROPERTIES OF THE SURFACE

Aghayeva K.
PhD Student, Chemical technology faculty,
Azerbaijan State Oil anthdustry University, Baku, Azerbaijan

Abstract

This work is devoted to the study of the dependence of the activity of binary titaumgsten oxide systems
in the reaction of ethanol conversion on the acidity of the surface. It was found that diethginetlacetaldehyde
are mainly formed at low temperatures, while at high temperatures ethanol is converted to ethylene. It was shown
that the reaction of formation of ethylene proceeds at centers of acidic nature.

Keywords: ethanol, binary catalysts, tustgn oxide, titanium oxide, ethylene, acidity

Introduction . The study of the activity of titanistungsten ox-
It is known that catalysts based on tungsten oxidede catalysts in the isomerization of buteheto
are highly active and selective in the reactions of partiglutenes2 showed that the isomerization reaction on ti-
oxidation of organic compounds-Bl]. We have previ- taniumtungsten oxide catalysts begins atraperature
ouslyshown that on titaniustungsten oxide catalysts,of 150AC. Wi th an increase in
ethanol is converted in a high yield into products sucthe yields of butene® sharply increase and at a reac-
as ethylene and diethyl ether [4]. A continuation of i on t emper ature of 350AC rea
these studies is the present work, which is devoted (63.6%). The highest yield of2utenes on the studied
the study of the effect of the surface @giof titanium-  catalysts reaches 89.1%. Titaio of the yields of trans
tungsten oxide catalysts on their activity in the reactioand cis isomers of buten@son the studied catalysts
of ethanol conversion into compounds such as diethyhries within the range of 0-41.14. It should be noted
ether, acetaldehyde, and ethylene. that for the samples rich in tungsten, the ratio of the
Experimental part. yields of the trans and cis isomers is much lower than
Mixed titaniumtungsten oxide catalysts of vari- unity, while for the samples rich in titanium, this value
ous compositions were praged by coprecipitation changes in the rangeill,15. The studies performed
from agueous solutions of tungsten chlorideandamma-1 | ow us to say that at tempe
nium. The obtained mixture was successively evapgields of butenel isomerization products increase with
rated and dried at 16D 2 0 A C, d e c 0 mp oam éndreasetin tiamUNAICthe catalysimposition,
until the complete evolution of chlorine vapor and niwhile at higher temperatures the dependence of the
trogen oxides, andthencalm e d at 6 0 0 A GsonedzatiorlrAte ¢nothe ratemic ratio of titanium to
Thus, 9 catalysts were synthesized with an atomic rationgsten has the form of a curve with two maxima. Fig-
of elements from Ti:W=1:9 to Ti:W=9:1. The activity ure 1 shows the dependence of the yields of trans and
of the synthesized catalysts was studied on a-floweis butene on the atomic rai of titanium to tungsten
through unit with a tubular reactor in the temperaturat a t emper ature of 300 A C. A/
range 1066 0 G.Ahe reactor was loaded with 5 ml of1, with an increase in the amount of titanium in the
the investigated catalyst with a grain size ofi2.0 composition of the binary catalyst, the yields of 2
mm, and its activity in the reaction of ethanol converbutenes increase from 31.5% for theWi= 1-9 cata-
sion was studied. lyst to 89.1% fotthe TiW = 9-1 sample.
Results and discussion. The products of the conversion of ethanol over ti-
It is known that, in heterogeneous catalysis, th&aniumtungsten oxide catalysts, as the studies have
acidi base prperties of solid catalysts affect the activ-shown, are ethylene, acetaldehyde and diethyl ether.
ity and selectivity of many catalytic reactions [5, 6]. InThe yield and distribution of ethanol conversion prod-
this regard, we have studied the acidic properties of thets strongly depend dioth the reaction temperature
surface of titaniumiungsten oxide catalysts, by theand the atomic ratio of titanium to tungsten in the cata-
measure of which we have chosen the rathefreac- lyst composition.
tion of isomerization of buterg to butenes.
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in the binary titaniurtungsten oxide catalyst first in- sten, while for samples with a predominance of tita-
creases on the sample Ti:W=3:7 reaches its highestim, its maximum yield is dderved for the sample Ti:
value equal to 49.8%. With a further increase in the tW = 8: 2. Thus, the reaction of ethylene formation pro-
tanium content in the catalyst composition, the yield afeeds on the catalysts rich in titanium, while the reac-
diethyl ether decreases and on the sample Ti:W=7:3 ition of formation of diethyl ether proceeds on the sam-
yield is zero. On catalysts with a higher titanium conples rich in tungsten. From the data shown in Fig. 2, we
tent, the diethyl ether formation reaction does not pr@an also a y
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Thus, on the basis of the carriedt studies, it can vails, while athigh temperatures the dehydration reac-
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the formation of diethyl ether and acetaldehyde preive in the reaction of formation of ethylene, while the
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samples rich in tungsten are active in the tieacdf yield of ethylene increases with the change in the de-

formation of diethyl ether. gree of isomerization. Based on the results obtained, it
We have studied the dependence of the activity @in be assumed that the reaction of formation of eth-

binary titaniumtungsten oxide catalysts on their acidylene occurs at centers of acidic nature.

ity, by the measure of which we have chosen the rate of Conclusion

the reaction of isomerization of butefhdo butene<. The reaction of ethylene ffimation proceeds on

The cependences of the yields of ethylene and diethythe catalysts rich in titanium, while the reaction of for-

ether, as well as the conversion of propylene on the deation of diethyl ether proceeds on the samples rich in

gree of butend isomerization on titaniurstungsten tungsten. The reaction of formation of ethylene occurs

oxide catalysts are shown in Figure 3. As can be seahcenters of acidic nature.

from the figure, the yield of diethyl esterateases, but
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Fig.3 Depa&dence of the activity of titaniutungsten oxide catalysts in the reaction of ethanol conversion on the
degree of isomerization of butefido butene<.
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Abstract

This article presents the results of the work done to obtain complex compounds of the resorcinols with ortho
toluidine and to study the biologicattivity of the compounds obtained.
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DIFFERENTIAL EQUATION FOR ANALYTICAL MODELING OF BOND BETWEEN
REINFORCED ROD AND CONCRETE

Kovalchuk V.
PhD, Associate Professor
State University of Infrastructure and Technologies, Kyiv, Ukraine

Abstract

The purpose of this article is to build a mathematical model for calculating thestteéasstate of structural
elements of the road pavement. The paper presents an analytical approach to the analysis ofstingiistséste
of reinforcement in theonditions of interaction with hightrength concrete. The developed theory will allow
design engineers to solve the problem of optimizing road pavement structures

Keywords: differential equations, reinforcement bond to concrete, road pavementsitagsstate.

1. Introduction reinforcement rod with a corresponding external
The introduction of new types of concrete andhread.
composite reinforcement is becoming widespread in  Whenever external load is applied on concrete,
modern construction. This determines the urgency &fei nf or ci ng bar receives part
developing a rational model of interaction of reimfr transfer mechanism from concrete to steel or compo-
ment with concrete. site armaturg4]. When tensile force is applied to the
Composite reinforcement has been consideredrainforcing bar, it develops stress components parallel
promising alternative to steel reinforcement, especiallgnd perpendicular to the contact surface. Consider the
in concrete structures exposed to aggressive enviragistribution of normal force directed parallel to the
ments.Such structures include, in particular, midty- rod.
ered road pavemerilechanical loads and temperature To analyze the stresdrain state of the rod der
changes, changes in humidity lead to the gradual deertain assumptions, consider a simplified calculation
struction of the road surface. For hard roads with cescheme: a reinforcing rod that interacts with a con-
mentconcrete pavement under the action of mechanjirete plock on a section of length
cal loads from vehicles there is an accumulation of T\ identical oppositely directed tensile forces

damage during opetian. This leads to cracks. To pre- .
vent these phenomena and increase the service life Ef ac_t on the rod and on the bIO.Ck'. To.determme the
alytical dependence of the distribution of normal

the road structure, use the reinforcement of upper rodd o _ . . .
pavement, and sometimes the lower layers of pavésrces Na acting in the reinforcing rod in the speci-

ment. . . . fied anchoring area, consider the design element of the
Wide using of composite reinforcement related to

a uniquecombination of high strength, corrosion re-0d; the lengthd X of which is assumed to be suffi-
sistance and low cost. The glass fiber reinforcementently small. An analytical model of the bond rein-
barsare widely used in structural engineering as reirforcement with concrete consists of a seconder
forcement of concrete structurdg. Testing of compo- linear differential equation [5)

site elements under direct tension is of fundamental im- d 2 N E
portance to reveal the tension load response and crack- 2a - k? Na =c —0O-. (1
ing behavior of reinforced concrete [2, 3]. dx Ab

Bond performance of reinforced concrete is of . - ] )
prime importance in the study ofdd transfer mecha- Hereci the empirical proportionality factor,

nism from concrete to inner reinforcing bar and vice Eb T elastic modulus of concrete,

versa [4]. The first purpose of this article is to construct

analytical dependences that allow to model the process A\, 1 the crosssectional area of the concrete
of adhesion of reinforcement to concrete. The secopgl,

focuses of thistady is to conduct numerical experi- When solution the equation (1), we take into ac-
ments to analyze the effect of model parameters on E?Sunt the boundary conditions:

distribution of normal forces in the reinforcing bar an

concrete. Na(()) =0, Na(|) =F. )
2. Formulation of the Problem The solution of the boundamalue problem (1)
Consider the problem of the stresisain state of (2) has the form:

areinforced conete rod under the conditions of pull- The general solution of the linear inhomogeneous

ing out the reinforcement. ~differential equation (1yve can search in the standard
Under certain assumptions, the process of inteform:

action of reinforcement with concrete can be analyzed Fx.(3)

c
by the behavior of the threaded connection of twoNa (X) = Crexp( k¥ +C exd & E? gpgb
parts: a concrete sleeve with an intertiekad and a
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You can also get the general solution of equation
(1) in the form: Na(X) =F %—h( k)9 . (5)
N,(9=s s(n k(s )e G- @ ~ sh(kl)
5 A In the interval X| [0, |] the value of Na by
The integration constantd, and & , in expres- construction and according tormulas(3)i (5) varies

sions (3) or (4) are determined from the boundary condfom 0 toF.

tions (2) of the boundary value problem. These constar ~ 3- Simulation results _

depend on the mechanical and geometric characteris _ Having obtained a mathematical model and ana-
of the structural material of the reinforcing rod and th!Ytical dependences of thitstribution of normal forces,
concrete block. Alsahe solution of the boundary value W& Need to analyze the influence of mechanical and ge-
problem (1j (2) significantly depends on the empirical OMetric characteristics of the reinforcing bar and ce-

coefficient C . ment block on the bond stress behavior between con-
For fiberglass reinforcing rod, analytical dependcrEt.e anq reinfprcing: Here we performed several nu-
ence (4) allows approximation in the form: merical simulatios using the Mapleprogram system.
Table 1
List of Parameters for numerical simulation
Symbol Parameters Values for model
Ea Elastic modulus of reinforcing (fiberglass), MPa 45 000
Eb Elastic modulus of concrete, MPa 30 000
d Nominal diameter of reinforcing rod, mm 14
| Bonded length] =5d , mm 70
b side of the cross section of thencrete block, mm 150
F External force, kN 80

The comparative analysis of the obtained expel — A iy
mental data shows that the magnitude of the norr‘rthat forC =2 IDE the depenence Na ( X) IS sl
forces in the reinforced rod significantly depends on tt nificantly nonlinear.
choice of the empirical coefficiemt Figurel shows

T

0 10 20 30 40 50 0,81
X, mm
Figure 1. Distribution of normal forces in a reinforced rod (fiberglass)

If c=2 I]D3 then he distribution of normal Na(x) aac=2 W (Fig. 2, b) is also con-
forces in the reinforced rod is almost linear (FigaR,
. > I structed.
To analyze the influence of the empirical coefficient 0=
the value of normal effort, a graph of the dependence ui
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Figure 2. Influence of the empirical coefficient on the distribution of normal forces

Figure1 shows that the grapN (X) has an in- For the numerical parameters listed in table
a graphs wereonstructed to solution the boundary value

flection point. Accordingly, on the graph for the inten problem (1)i (2) and for the main part of this solution.
sity q( X) of normal stresses we obtain the extremuiFigure3 shows these graphs for the fiberglesisforc-
ing rod. Here, curvé is constructed for analytical de-

point. Here we have: pendence (4), and cur@orresponds to formia (5).

g= 9N
dx
N, , KN N, , kKN
; ; : 80 ;
c=2 W, .
T
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Figure 3. Normal force (curve 1) and thereof main part (curve 2)fiberglass reinforcing rod
Comparative analysis Fi§, a) and Fig.3, b) 4. Conclusions
show that the differences between (4) and (5) are ins For the problenof pulling out the reinforcing bar

nificant and observed only for small valuesThere- from concrete, a secormtder differential equation is
fore, only the main part (5) can be used for further stu constructed and boundary conditions are defined. An-
ies of the stresstrain state of the reinforcemefimi-  alytical dependencies for the distribution of normal
lar graphs for thease of steel reinforcement show :stresses on the length of a reinforcing bar are con-
more significant difference between the curves. Thstructed.The calculation scheme of the problem has
means that for the analysis of the strsfsain state of certain assumptions and simplifications, but the pro-
the steel reinforcing rod it is necessary to use the arposed analytical dependencies are fully consistent
lytical dependence (4). with the experimental data.
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They will be useful in analytical predications of 3. RomashkeMaistrukf . V. (2020). Modeling
load-deformation relationshipsf @einforced concrete of reinforcementoncrete adhesion in reinforced con-
structures. They can be used as a basis for compariscrete elementsCollected scientific works of Ukrainian
with the results of other calculation methods, for exState University of Railway Transpo(i90), 3745.
ample, numerical methods of mechanics of a deform- 4. KabirM. R., & IslamM. M. (2014). Bond

able solid. stress behavior between concrete and steel rebar: Criti-
cal investigation of pulbut test via Finite Element
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Abstract

The dynamics studied changes in ventilation function with the assessment of external respiration, intrapulmo-
nary gas exchange, gas homeostasis, shifts theébas@l status during the inhalation of 100% oxygen (60 min or
more) in 108 males aged-30. Three types of fan replies: "gipoventilyatsionny" "hyperventilation", "mixed". It
is expected that the types of fan responses vary from individual to individual. It was found that one of their effective
adaptation mechanisms for maintaining homeosiasibe gas hyperventilation types of responses tpdfo-
ksicheskuyu load can reduce the effectiveness of the ventiagidasion relationships in the lungs and the inclu-
sion of intrapulmonary shunt.
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Abstract

The beginning of a series of articles on the history of the development ah&ttalogy of the maxillofacial
area is published in No. 39/20246/2021. The ninth part is dedicated to the contribution of Finnish surgeons and
dentists. During the First WorM/ar , Ri chard Faltin (1867 1952) systemat
specific practical recommendations for the treatment of wounds and their complications. In 1916, to prevent the
threat of asphyxia in fractures of the chin part of the lower k@adtin proposed a bandage with extraoral traction,
the imposition of a ligature on the tongue. lllustrations of the applied methods of treatment are given. To be con-
tinued.
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Abstract

New energysaving technologies in the construction industry open up fundamentally new opportunities for
reducing emissions of harmful substances intoatineosphere. Energgaving construction technologies are an
effective and environmentally sound method of meeting the growing demand for energy every year. The purpose
of the article is to study the features of energy saving in an esaxgyg house. Thiarticle uses theoretical and
empirical research methods. The result of this thesis was that the world experience of usingameggy
technologies in construction, the main ways to improve the energy efficiency of residential buildings were studied.
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Abstract

This article discusses ways to represent the electrical load simtiéation of various modes of the IEAER
test circuit. A comparison of the results of calculating the safety coefficients for static aperiodic stability with
different modeling of the electrical load is carried out.
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Abstract

This research aims to study the process of emotion recognition. For this purpose, the steps of the entire process
were studied. Steps such as dataset preprocessing, face detection, feature extraction, and classification based on
these featurewere identified and establishethe role of the importance of conducting research is revealed in the
introduction part. In the main part of the article, such steps of emotion recognition as preliminary processing of a
dataset and classification by featuere well revealed. The experimental results are attached in the form of tables
and figures. The summary of the research and reasoning are written in the final part of the work.

Keywords: Hidden Markov models, machine learning, support vector machinthake, detection.

Introduction. Emotion recognition is one of the voice, autonomic reactions, posture, motor reactions,
most talked about topics in machine learning right novetc.
The research results can be used to solve various Each person manifests them in their own way. But
applied problems: marketing research, driver sta@ccordng to the research of Paul Ekman [1], part of the
recoqnition, numerous analytics systems, humanemotions can be universal and understandable for a
machine interaction, robotics, etc. person regardless of his cultural background (anger,
Therefore, the purpose of our work was tdear, sadness, disgust, contempt, surprise, joy).
consider various approaches to solving the problem of Three models are widely used today to categorize
recognition and classification of emotions. Emotionemdions: discrete, multidimensional, and hybrid.
play an important role, boih the life of an individual, The discrete model is based on the categorization
and in interpersonal interaction in society. They can baf emotions based on natural language. Each emotion
expressed in various ways: facial expressions (face$,associated with a semantic parameter, that is, it has a
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specific meaning (or set of values). The theafrpasic space is inseparable and uninterrupted, emotions differ
emotions (universal emotions) is a prime example dfi one or several parameters (while they may have the
this approach. Thus, for example, nostalgia is same basis). A striking example of the described
combination of such basic emotions as joy and sadneagproach is JRussell's model [5]. It has a two
It is worth noting that the existence of basic emotiondimensional basis in which each emotion is
remains controversial today. Diffent researchers characterized by a sign (valence) and intensity
distinguish different amounts and types of basi¢arousal). This model in the context of solving the
emotions. Professor Ekman identifies 6 primarylassification problem is one of the most demanded.
emotions (anger, fear, disgust, surprise, sadness and Hybrid models combine bothdiscrete and
joy), Robert Plutchik's psychevolutionary theory multidimensional approaches. An excellent example
considers 8 basic emotions (approvagnger, illustrating this model is the Hourglass of Emotions
expectation, disgust, joy, fear, sadness, surprise) [2Jyoposed by Cambria, Livingston, Hussein [6]. Each
and J. Gray 3 main emotions [3]. According to Mauer, dimension is characterized by 6 levels of strength with
one should speak only of 2 primary emotions: pain anshich emotions are expressed. €6k levels are
pleasure [4]. indicated by a set of 24 emotions. Therefore, absolutely
Another model for categorizing emotions isany emotion can be considered both a fixed state and a
multidimensional. This maa can be used to representpart of space associated with other emotions by
emotions in a multidimensional coordinate space. Sina®nlinear relationships.

Figurei 1. Process oémotion detection

For the experiment Cokhikanade database (CK+) different directories and subdirectories. In addition, as
and Radbound Faces database(RaFD) was used. Giientioned above, not all images display emotions; only
has 593 images for 123 subjects. Only 327 files hag27 files contain one of the emotes. All of the files
labeled/identified emotions. It is believed that it coverbelonged to a portable networking graphic file and the
all the basic human emotions displayed by the face. Tleenote shortcutsra in a different directory but with the
emotions and codes are as followsi JAngry, 27  same name as the image files. For this problem, a small
Contempt, 41 Fear, 57 Happy, 61 Sadness, 7 java utility function was written that used the name of
Surprise. Given database is widely used for emotiadine emotion file to select the correct image from the
detection research and analysis. There are 3 matigectory and copy it into our final dataset fetdAlso,
folders along with the images. For each image Facighe emotion file name was appended to the image file
Action Coding System (FACS) contains action unitsname. So when parsing a file, there will be an emotion
Landmark contains Active Appearance Models (AAM)abel for that file.
tracked facial features of the 68 facial points. Emotion It should be noted that the dataset consisted only
contains emotion label for the 327 files. of frontal face images, and there was no file without

The Radbond Faces database [7] is a standardmotions. Lihting and lighting conditions were also
database containing the same number of files for alifferent for some images. Some images may have been
emotions. It contains images of 67 subjects showing@lored. But despite the lighting conditions, the process
emotions including neutral ones. Photos were taken itself was the same for all images.

5 different camera poses. In addition, the gaze is For the second RaFD database, the emotion name
directedin 3 directions. In our experiment, we only usevas simply extracteftom the image file name. Due to

the front images. We have 536 files with 67 modelthe fact that this database was standard, we had a
representing 8 different emotions. balanced number of classes for each emotion. Table 1

The process of setting of database. below shows the distribution of the different classes of

Depending on the person and the session numbemotions.
the image files for the CK + dataleasre located in



