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The main impurities of sewage are petroleum products, such as gasoline, oils,
kerosene [1]. Petroleum products slightly purified from polar impurities have a low
surface tension at the boundary with water. For gasolines and oils, the surface tension
Is up to 50 mN/m. As to the dependence of the surface tension of petroleum products
on their chemical composition, with the same number of hydrocarbon atoms in the
molecule, aromatic hydrocarbons have the most surface tension at a temperature of
20°C, the least methane, and naphthenic and olefinic hydrocarbons occupy an
intermediate position. In petroleum products, as in complex mixtures, there is no
single point of solidification or melting point. They are characterized by the presence
of only the temperature intervals of both hardening and melting. Hardening and
melting of petroleum products is always accompanied by intermediate stages -
thickening and softening. The solubility of petroleum products in water is extremely
low and decreases from gasoline to heavier products - kerosene and oils [4]. With
increasing temperature (to critical), it increases. Molecular weight of petroleum
products gives the average value of the molecular weight of the substance and allows
us to conclude on the composition of oil products. Among the total amount of oil

products, the main groups are distinguished, which differ in composition, properties
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and application fields: liquid fuel, lubricating and special oils, greases, paraffins,
bitumen and carbon black. Petroleum products belong to the first group of pollutants
according to their phase-dispersed state according to Kulsky's classification [4].

Method of sewage treatment

Waste water is purified from these impurities by various methods, but the
physicochemical method of purification is more effective [3].

Physicochemical purification is used to remove suspended and emulsified
impurities from water, as well as organic and inorganic substances [2, 3]. To physical
and chemical methods of sewage treatment from petroleum products include
coagulation, flotation and sorption.

Coagulation is the process of coarsening dispersed particles as a result of
interaction and aggregation into aggregates. Coagulation is most effective for
removing from the water of colloid-dispersed particles, that is, particles with a size of
1-100 mkm.

Sorption is the process of absorbing matter from the environment by a solid or
liquid. The absorbing body is called the sorbent, absorbed by the sorbate.

Flotation is a complex physico-chemical process, consists in creating a
particle-air-gas particle complex, the emergence of this complex and the removal of
the formed foam layer. Depending on the method of obtaining bubbles in water, there
are such methods of flotation cleaning: flotation by bubbles that are formed by
mechanical crushing of air (nozzles, impeller) flotation by bubbles formed from
supersaturated solutions of air in water electroflotation.
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Solar panels are devices that turn sunlight into an electric current. They usually
consist of a number of photocells. When it comes to clean energy and alternative
ways of receiving it, the most promising and one of the most affordable ways today is
the arrangement of such a battery. Already, by installing a solar energy storage
device, you can significantly save on electricity. However, due to the lack of high
power such devices are used mainly in private homes and cottages.

There are several types of solar silicon batteries:

In thin-film modules of amorphous silicon, the semiconductor layer lies on a
thin substrate of steel or glass.

The most effective devices are monocrystalline silicon. The tightness of such a
design is provided by a technological polymer. In addition to its insignificant
darkness, solar cells of this type do not change their characteristics for the entire
duration of their operation.

Regarding polycrystalline silicon, the use of devices made from it, approaches
the monocrystalline material, and the efficiency level reaches 15%. The cost of both
materials is practically the same, but polycrystalline silicon is a bit cheaper.

The main advantages of solar energy equipment:

1. Really long lifetime, due to which - flawless payback. If you divide the cost
of installing photocells by the number of years they can stand, savings become
tangible.



2. The complete independence of the power system. This characteristic is
especially important in cases where it is difficult or practically impossible to connect
the house to the central power supply: mountain areas, remote villages.

3. Unwelcome service and high energy efficiency. An autonomous solar cell
can produce enough energy to meet everyday needs.

The price and power of the solar panels that you can install for your home are
interdependent. And the power affects several characteristics, one of which is the
size. The cheapest photocells are amorphous silicon, but their performance is not
large enough. The most effective monocrystalline batteries at the same time and the
most expensive. The optimal and most commonly used option is polycrystalline
devices.

However, it is worth noting that thin-film solar panels better absorb light even
in low clouds, while monocrystalline ones require sunlight to fall directly on them.

Taking into account that the improvement of systems for obtaining clean
energy continues, it is clear that the solar battery has enough disadvantages.

Solar battery problems and ways to solve them

1. Dependence on the geographic location of the object. The efficiency of
photocells is affected by a large amount of precipitation, including snow. Local
climate, geographic latitude - characteristics that determine the flow of solar energy.
In different places of the globe, the amount of solar energy that falls on the ground is
different.

Snow, for example, can increase the efficiency of batteries, as the amount of
reflected light increases. However, this is only if you use polycrystalline silicon
photocells. On the other hand, if you do not worry about the right angle of the solar
panels, you will have to constantly clean them from the snow.

Nickel-cadmium batteries react negatively to temperature differences. Cooling
the battery more than 0 © C causes a loss of power.

2. The need for additional devices. Energy is produced only during the light
day, therefore, for the efficient use of solar cells, it is necessary to take care of the

means of transformation and accumulation of current.



Calculate how many electrical appliances you need to use every day to feel
comfortable? Modern home appliances require an alternating current of 220 volts.
The solar battery generates a direct current. In order to solve the problem, it is
worthwhile to prepare an inverted for current conversion.

Taking into account the fact that in Ukraine there is not enough sunshine in
each region, an important comprehensive approach, including the use of a carefully
designed solar energy accumulation system consisting of the following devices:

photocells;

an accumulator that will accumulate solar energy;

controller that will allow you to control the battery charge;

inverter that converts current.

3. Need to drain large sunspot batteries. Calculations show that an average of 1
square. m panel with photocells generates no more than 120 watts of useful power.
This will not be enough even for a regular computer. On average, the efficiency of
solar panels varies at 14%. In traditional energy sources, this figure is higher. In order
to obtain the power needed for the needs, it is necessary either to increase the area of
the battery, or to carefully select the material. For example, thin-film variants are
cheaper, but require more space than silicon panels.

4. High cost. The solution to this problem depends solely on scientific
advances in energy and the latest technical developments. For now, we will have to
wait until better materials are invented and the price is not lowered. Only then will
we be able to see the profitability of using photocells to obtain clean energy not only
for the servicing of individual regions and private homes, but also in the industry.
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Numerical theoretical and experimental studies, the experience of breaking the
rocks in the quarries, allow us to conclude, that the volume of the destroyed rock
mass depends mainly on the stock of energy of explosives in the charging cavity [1].
Therefore, the regulation of energy concentration allows to establish optimal
parameters of the explosive deflection and improve the degree of crushing of the rock
mass.

Significant increase in volumetric energy concentration can be achieved, filling
the air inter-granular space with a powder-like filler. Also, volumetric concentration
of explosion energy can be regulated by filling in inter-granular voids with inert or
active liquid fillers. Often, as an inert filler of an explosive, water is used, aqueous
solutions of inorganic salts, for example, bishofit, as an active filler -- aqueous
solutions of the oxidant.

Analysis of studies on the use of liquid additives in order to regulate the
volume density of the charge of explosive substances indicates, that at a certain
positive technical effect, they have certain disadvantages associated with the violation
of the oxygen balance of industrial explosives, increased specific expense of
explosive substance, the technological complexity of their production and
application.

The prospect of explosives with a filler can be enhanced by the development of
non-explosive active liquid aqueous solutions consisting of oxidizing agents, fuel and
process additives and do not possess the properties of solvent. They can make a

certain energy contribution and, in addition, increase the density of explosives. Such
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a warehouse was developed by CJSC "Tekhnovyukh" and it is called - a component
of liquid sealing, which is a saturated aqueous solution of salts of nitric acid, liquid
fuel, thickener and stabilizer of the composition.

Testing of the component of the liquid sealant in the composition of various
explosives showed a significant increase in explosive characteristics and water
resistance of the simplest ammonia-nitrous explosives.

The main advantage of the solution-filled explosive mixtures is the ability to
regulate the density and, as a result, the energy concentration per unit volume of the
charging cavity. Experimental studies have been carried out to determine the optimal
content of the component of the liquid sealant, which gives the maximum gain in
volume energy. Experiments were carried out with explosive polymyx GR 1/8, also
developed by CJSC "Tekhnovyukh" [2].

The experiments conducted showed that the most filling of the mixture is
observed at a content of 35% by mass of the liquid phase. Experiments also show that
while providing water resistance to explosive substances.

Explosive characteristics of the explosive with a component of liquid sealing
were evaluated on the completeness of detonation of the charge. About the
completeness of detonation of charges were judged by the presence and depth of the
deflection of the plate at the place of installation of charges and in the absence of
explosive remnants after the explosion.

According to the results of investigations of explosive properties of an
explosive, it has been established that the use of a component of a liquid sealing
component in an explosive substance gives a significant energy gain compared with
loose explosives without the component of a liquid sealant and, with full filling of the
pores, provides their water resistance [3].

Consequently, the conducted studies have found that the use of components of
a liquid seal in the composition of the explosive allows you to adjust their density,
energy characteristics and increase the water resistance of the sleeve charges.

References:
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Current energy indicators in the modern world, Electricity Consumption (TWh)
and electricity consumption per capita Electricity Consumption / Population (kWh /
capita) indicate an increase in electricity consumption in Ukraine and in advanced
economies.

In the period from 2001 to 2008 there is a positive tendency of annual increase
of electric energy consumption in relation to the previous year except for the last
reporting year (2008), where a slight decrease in electricity consumption was
observed - by 0.4%. The increase in electricity consumption for the named 8 years
was 25.4 billion kWh, or 20.7%.

In the context of significant investment constraints, energy conservation is the
most efficient way of providing energy for both social production and personal

consumption.
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The specifics of electric networks is that the construction of new transmission
lines is associated with significant costs and is often simply not possible for various
reasons. Therefore, it is necessary to increase the power of energy transmitted by
existing lines, due to the increase of the current strength, but they are already worn
out and obsolete. Capacity growth forces us to look for new ways to solve the
problem.

One of the effective technical measures is the installation and commissioning
of devices for compensation of reactive power [1, p.504].

EMC study modes determine the requirements for the mathematical model of
the asynchronous motor (AD): for its integration into the EMC model, taking into
account the change in losses and the electromagnetic parameters of the blood
pressure. These requirements are met by the mathematical model of the asynchronous
motor of the electromechanotron system in simulation and structural simulation,
which is used in the work.

To account for losses in steel during the simulation of the operating mode in
parallel with the AD, a system of resistance is attached to its input terminals, the
losses in which simulate the amount of losses in the steel, which is determined by the
mass of the magnetic circuit and the magnitude of specific losses [2, p.32].

The power of additional losses in the AD is taken as 0.5% of the nominal
power consumption corrected in proportion to the ratio of the squares of the current
of the investigated mode and the nominal current. Mechanical losses are determined
taking into account the effect of changing the rotor speed and load moment on the
three components: friction in bearings, losses in the ventilation unit of the external
blown and aerodynamic losses inside the machine. In the formulas for determining
the ventilation losses, the functional dependence on the fan size and the speed of
rotation in the third stage, corresponding to the physics of the processes, was used.
(In the mathematical model of designing asynchronous general-purpose motors,
mechanical losses are determined depending on the second degree of rotation.To
ensure that the satisfactory accuracy allows empirical coefficients, depending on the

number of poles, and the narrow range of change of speed.Use of such a dependence
12



at a significant range of change in speed leads to significant errors: counting, for
example, a four-pole machine at 3000 rpm, in fact, we get an option of calculations
when it is working with the fan from a bipolar machine.) Bearing losses depend on
the load on them, due to the weight of the rotor and the radial force acting at the end
of the shaft.

The maximum loss will be in the same direction of action of these two factors,
at least - with their opposite action. Determining the radial force on the shaft when
the engine is coupled to the drive mechanism with the help of an elastic coupling, and
assuming that the load on the bearings is the arithmetic mean between the maximum

and the minimum. The mathematical model is shown in Figure 1.

i Sia

Fig. 1 — Mathematical model of compensation of reactive power of
asynchronous motors

For the application of the mathematical model of the asynchronous motor from
the internal compensation, the working modes were calculated and the design and
operational parameters were determined:

* The part of the groove under the compensating winding was 20%;

* The voltage on the compensating winding was ~ 1000V

* The required capacity of the capacitors is determined at the level of 14uF per
phase (with an external compensation of 140 pF per phase);

* Due to individual compensation, the network current is reduced from 60 A to
S50 A;

13



* Loss capacity in the network decreased by 1.1 kW,
 Annual efficiency for payment of electricity is ~ 9000 UAH / year;
* Increased engine costs 3,500
* Payback period ~ 1 year.
References:
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For residential and public buildings, thermal energy accounts for the bulk of

the overall energy balance. Particular attention is paid to methods for determining the
level of energy need for establishing the potential of energy saving potential. There is
a large variety of methodologies and software products for calculating the energy
need of heated buildings. Depending on the tasks, the need for heating can be
determined in the annual (stationary methods), in the monthly (quasi-stationary
methods) and hourly (dynamic methods) section, which in turn requires a different
package of output parameters (one of them is climatic data). Energy characteristics of
buildings are calculated by stationary and quasistationary methods. In these methods,
climatic characteristics are used for the corresponding region / regional center,
namely, the average monthly values of the external temperature, solar heat transfer on

the horizontal and vertical surfaces [1].

14



Dynamic approaches are more precise and detailed, that use climatic hourly
values, such as the model year of the International Weather for Energy Calculations
[2]. Climatic files were created as part of a research project RP-1015 U.S. National
Climatic Data Center. The procedure for obtaining data was based on the choice of a
typical year for the 18-year sequence of weather data. Hourly values from the IWEC
file include the temperature of the dry thermometer, relative humidity, velocity and
wind direction, barometric pressure, direct (expressed through direct normal) and
diffused horizontal solar radiation (diffuse horizontal), etc. For the territory of
Ukraine, climatic IWEC files of the typical year for free access cities (Kyiv (I
climatic zone) and Odessa (11 climatic zone)) have been created, which can be used as
the averaged characteristic of each of the two temperature zones.

In Ukraine, the simplified hourly dynamic method of calculation based on the
European standard EN 13790 [3] has come into force, which takes into account its
calculations the total solar heat transfers to the room area.

A comparison of the average monthly climatic data on the basis of IWEC and
current climatology in Ukraine. The hourly values of the total solar heat consumption
on the vertical surfaces are listed. For comparison, in the work, extreme cases of solar
heat transfer for the South and North orientation are given. For the comparison of
climatology, the average monthly values of external temperature and solar heat
consumption (in Fig. 1) for the two cities of Ukraine are established.

Figure 1 - Average monthly climatic data from the normative documents of

Ukraine and the International weather file for Odessa (a) and Kyiv (b)
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The external air temperature at the two climatological bases is almost the same.
Solar heat revenues are significantly different from those adopted in Ukraine. The
difference is about 40% in the winter and 30% in summer for Kyiv. For Odesa this
discrepancy is up to 50%. Solar heat supply on the horizontal surface is 5-10%.

For cross-checking, the correctness of the method for converting solar heat
revenues to vertical surfaces (one of the most detailed and progressive software
products of EnergyPlus) was used [4].

The international weather file IWEC allows for dynamic calculations of the
energy need, and the difference with the climatic data in force in Ukraine should be
taken into account when comparing different methods and approaches for
determining the energy need of buildings.

References:

1. DSTU NB V.1.1-27:2010. Budivelna klimatolohiia. K.: NDIBK, 2011.

2. https://energyplus.net/weather-location/europe_wmo_region 6/UKR.

3. EN 13790:2008. Energy performance of buildings — Calculation of energy
use for space heating and cooling. — CEN. European Committee for Standardization,
2008. 53 p.

4. EnergyPlus: Creating a new-generation building energy simulation program.
Crawley D.B., Lawrie L.K., Winkelmann F.C., Buhl W.F., Huang Y.J., Pedersen
C.0O., Strand R.K., Liesen R.J., Fisher D.E., Wittef M.J., Glazer J. Energy and
Buildings. 2001. Ne 33. Pp. 319-331.

16


https://energyplus.net/weather-location/europe_wmo_region_6/UKR

YK 697 Texuiuni Hayku

PO3POBKA TEXHEOJIOTTI ITIPUTOTYBAHHS XJIIEOBYJIOUHUX
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M.Yepunicie, Ykpaina
B octaHHI poku IpUroTyBaHHS XJ11000YyJOYHUX BHpPOOIB HaOupae «00EpTiB y
MOIIIyKaxX HOBU3HU». Ha ChOroJHINIIN Yac TEXHOJOTIS MIBHIKOTO 3aMOPOKYBaHHS
Ha0yBae Bce OUIBIIOrO MOLIMPEHHS, 1i 3aCTOCOBYIOTH [JIsl PI3HUX BHJIIB TICTA.
TexHosoris 3aMOpOKyBaHHSI TICTa 1 TICTOBHX 3aroTOBOK Ja€ MOXJIUBICTH 3aBXKIIU
MaTH CBIXKY BUIIIUKY.
AHani3ylouu MonepeiHi JOCIIKEHHS, JaHa TEXHOJIOT1Sl Ma€ MEeBH1 HEJOJIKU:
- IPLKIDKI — TPU 3aMOPOKYBaHHI BTpPavyarOTh CBOIO (DEpPMEHTATUBHY

aKTUBHICTB;

KJIEHKOBHHHHM KapKac — MOCIa0II0eThCS;

KOMIIICKC BiTaMiHIB, O1JIOK — BTpaTa JIesIKOi YaCTHHH,

NaKyBaJIbHI MaTeplajiy;

CBIXKICTD XJ110a, 30epiraHHs — MaKyBaJibHI MaTepialiu.

Ha ocHOBI aHamizy nux HEAOdIKIB, OyJI0 BHECEHO J0 PELENTYPH 3BUYAITHOTO
NIIEHUYHOTO XJ110a: KPIOMPOTEKTOp - sIOJyYHOTr0 MEKTHUHY, MOPOIIOK TOMiHAMOYpy,
rap0y30Be GOpOIIHO.

[lekTiH — 1€ POCIMHHMU TOdicaxapuja CKJIaaHoi OyaoBu. BukopucranhHs
NEKTUHY J103BOJIE OJOBXHUTH CBIXKICTh XJ110a Ta 3B’A3aTH BUIbHY BOJIOTY.

[Topomiok TomiHaMOypy OTpUMaHUN CaMOCTIHHO MiJ 4ac MPOBEICHHS HAYKOBOT
po0OTH 3 KIIYOHIB POCIMHM — MICTUTh B CBOEMY CKJIaJll BUCOKY KUIBKICTh O1JIKIB B
MOETHAHHI 3 XapyoBHUMH BOJIOKHAMH, 3a0e3nedye TapHy  BOJO MOTVIMHAIbHY

31aTHICTb.
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["apOy30Be OOpOIIHO — Ma€ B CBOEMY CKJIaJi KOMILJIEKC BiTaMmiHiB, Makpo- i
MIKpOEJIEMEHTIB, MOBHOLIIHHUNA OIJOK Ta 3aKpiIUIIOI0Yy [il0 Ha KICHKOBUHY
OoporrHa.

Takoxx OyB BUKOPUCTaHHI MPOIEC 3aMOPOKYBaHHS BUPOOIB Ha PI3HUX eTarmax
TEXHOJIOTTYHOTO TIPOLIECY.

[lepmuii  mporec: TOTOBI 10 BHUCTOIOBaHHS TICTOBI HamiBhaOpuKaTH
(3amilnyBaHHA, TOAUT HAa IIMAaTKH, (GOPMYyBaHHS, 3aMOPOXKYBAaHHS, YIAKOBKa,
30epiranHs, aedpocrailisi, BACTOIOBaHHS Ta BUITIKAHHS).

Jpyruii mpouec: TOTOBI OO BUIIYKHA (3aMillyBaHHS, NOAUI, (OpMyBaHHS,
BHCTOIOBaHHS, 3aMOPOKYBaHHs, yIIaKOBKa, 30epiranHs, AeQpocTalis, BUIIYKa).

B ymoBax HaykoBoi Jjaboparopii Oyiu  NpOBEACHI  JOCIIIKECHHS
OpPraHoOJIENTUYHUX, (PI3UKO-XIMIYHUX IMOKA3HUKIB SIKOCTI TICTOBUX HaliB(paOpHUKaTIB
Ta TOTOBUX BUPOOIB 3T1JIHO JIFOYMX CTaHJAPTIB XapUOBOi MPOMHUCIOBOCTI.

HaykxoBo oOrpyHTOBaHO 1 JaH1 MPaKTUYHI PEKOMEH/allli MO0 BUKOPUCTAHHS
MEKTHUHY B AKOCTI KPIOMPOTEKTOPY, B TEXHOJOTI 3aMOpPOKEHUX HamiBhaOpHKaTax.
JloBeeHo, M0 3aMOPOKYBaHHS 3 TMEKTHHOM 3a BIJI’€MHOI TeMIlepaTypu Ta Tpu
PO3MOpOXXYBaHHI, € HAWUCHPUATIUBIIIMMUA YMOBaMHU JUJII  aKTHUBHOCTI  Ta
KUTTETISIIBHOCTI IP1IKIHKOBUX KITITHH.

[Topomok TOmiHaMOypa  J0Jla€ MPUEMHOIO CMaKy Ta apoMaT TOTOBOIO
NpoayKTy. BigomocTi siki HaBeAeHI B JIITEPATypHUX JKEpenax BKa3ylThb IIPO
HAsSBHICTh BEJWKOI KUIBKOCTI 1HCYJiHa B TOMiHaMOypi, TOMy X0 MOXHa
BUKOPUCTOBYBATH B SIKOCTI JIKYBaJbHO-MPO(DIIAKTUYHOTO.

["apOy30Be OOPOLIHO — MOKpAIlye OpPraHOJICNITUYHI MOKa3HUKHU Ta 30aradye
BiTaMiHAMH.

TexHomnoris BHUpPOOHMIITBA XJi0a 13 3aMOpPOXKEHUX HamiBpaOpHUKaATIB €
aKTyaJIbHOIO 1 NEPCIEKTUBHOIO 3 OIUIALYy Ha MPHUIIBUIIICHHS TEMIIB PO3BUTKY
MPOMHUCIIOBOCTI. BupoOHuiTBo xiib6a Ta xmbO00yJI0UYHUX BUPOOIB 32 KOPOTKHIA
TEpPMIH BJIOMa, B Kaje, B pecTopaHax, MEKapHAX € 3aTpeOyBaHUN 1 MEPCHEKTUBHUM

0c0o0JIMBO B yMOBax YKpaiHu.
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YK 621.3 TexHiuH1 HayKH
PO3POBKA CTEHAY HJI JTATHOCTUKU XAPAKTEPUCTUK
O®OTOEJIEMEHTIB
Manunie I' /1.,
Macicmp Incmumymy @izuxu, mamemamuxu, iHQpOpMamuKku, eKOHOMIKU ma
IHHOBAYIUHUX MEXHON02Il

Ipozobuyvkuii depoicasnutl nedazociunuil yHisepcumem imeni leana @panka

Brnepuie npsiMuii BIUTUB CBITJIa HA €JIEKTPUKY BUSBUB HIMELbKUN (13K ['eHpix
I'epu mig yac nocmiziiB 3 €JNEKTpOICKpoBUMH BiOparopamu. [loMiueHe siBuie Oyso
ornucane ['epiiom B ioro crartax 1887—1888 pokiB, ane 3anummmiocs 6e3 MOsSCHEHHS,
OCKUIbKHK (h13UYHYy MPUPOAY HOTO BiH HE 3HaB. He 3yMiiu mpaBUIIbHO MOSICHUTH 110
CBITJIa Ha 3apsau 1 HiMenpkuil ¢isuk [anpBakc, iTamiicbkuit ¢Gizuk Piri.
Anrmiicekuii ¢pi3uk Jlomk, skuit, nemoHcTpyroun y 1894 poui mocmigu ['epua B
cBOiM 3HameHuTIN Jekuii «TBopiHHs ['epuay, nHile NPUITYCTUB XIMIYHY TPHUPOLY
saBumia. | e HeIWBHO, OCKIIBKU eNeKTpoH Oyae BiakpuTuii J[ozedpom JIkxoHom
Tomconom numie B 1897 poiii, a 6€3 3rajikd Npo €IEKTPOH MOSICHUTH (POTOCPEKT
HeMoxuBo. IIpore 26 mrororo 1888 poky yuenuid Onekcanap [‘puropoBuu
CroneroB (1839-1896) 3aiiicHUB HOCI, 110 HAOYHO MPOJAEMOHCTPYBAB 30BHIIIHIN
doroedekT i moka3aB MPUPOLY Ta XapaKTep BILUIUBY CBITJIA HA eNEKTPUKY [1].

Ha cvoroguimHiit geds GoToePeKT 3HAMIIOB ITUPOKE 3aCTOCYBAHHS B HAYIIl Ta
TexHill. BakyyMHiI QoToeneMeHTH BHUKOPUCTOBYIOTHCA B TYpPHIKETaX METpO,
CUCTEMax 3axHCHOI Ta aBapiiHOI CcurHam3amli, (OTOEKCIIOHOMETpPaX, BOEHHIN
TEXHIlll, CHCTEMax 3B’S3KYy, 3UUTYBaHHI CBITJIOBOIO CUTHANY, SIKM MPOXOAUTH Yepe3
3BYKOBY JOPDKKY KIHOIUIIBKH Tomo [2]. doroeneMeHTH Mayoi MOTY>KHOCTI
BUKOPUCTOBYIOTh y (poTtoekcmonomerpax [3]. OcoOmuBO MMPOKO iX 3aCTOCOBYIOTH
MIPU BUTOTOBJICHHI COHSYHUX Oartapeil, siki BCTAHOBIIIOIOTh HE TITBKH Ha KOCMIYHUX
amaparax, a i Ha qaxax OyJHMHKIB, aBTOMOOLIIB TomIo [4].

OTxe, KOHTPOJIb POOOYMX XaAPAKTEPUCTUK (POTOETIEMEHTIB € BAKIMBUM

3aBJaHHSIM JIJISI IPOTHO3YBAaHHS HAJIIMHOCTI poOOTH K caMHX (POTOETIEMEHTIB, TakK 1
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MpWIAIB Ha X OCHOBI. MeToro 11i€l poOoTH OyJI0 CTBOPEHHS KOMIT I0OTEPU30BAHOTO
CTEHAY JUIA JOCHIDKCHHS peJaKCallifHUX Ta CIEeKTPATbHUX XapaKTePUCTHK
dboToaioiB.
Busnauenns gacy pemakcartii poromiona

Jlnst mocipkeHHs BUOpaHO JIBa HAIIBIPOBITHUKOBI oToeieMeHTH BPYP44A
ta BPW21R. [l KOHCTpyIOBaHHS CTEHAY BUKOPHCTAaHO IeHeparop iMmyJbciB I'5-
54, mudposuit USB octumorpad DSO-2250 ta nepconanpHuii komm rotep. Cxema
CTCH]Y JIUISl BAMIPIOBAaHHS XapaKTEPUCTUK (POTOECTIEMEHTIB MpeICTaBICHA Ha puUC. 2.

3a CKJIQJICHOI0 CXEMOI0 3MOHTOBAHO CKCIICPUMEHTAJIbHY YCTaHOBKY,
3arajJbHUN BUTJISL SIKOT MPEICTABIICHO HA PUC. 2.

[lepmim 3aBnaHHsSM OyJ0 BU3HAUEHHSA Yacy pelnakcailii (oroaiona TUIy

BPYP44A.

BunpominroBau

(cBiTIIOMION) CDOT(I)CJIeMeHT

x / Ocmwtorpad

I'eneparop gz) @
IMIYJbCIB O

y

I'5-54 ITIK
> O o O
O o O

Puc. 2. 3aranbHuil BUTISA CTEHY JUISL JOCHIKEHHS XapaKTePUCTUK

dboToeeMeHTIB
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Jlis BHUBYEHHA pelakcalifHMX KpPUBHUX 1 BH3HAUEHHS dYacy penakcarii

doTomiony miaiOpaHo HEOOXiHY YaCOBY PO3TOPTKY Ta BUAICHO CMAal0uy YaCTHHY

(puc. 3).

i DS0-2250 USB(7.0.0.1)

File Wigw Channel Trigger Horizonkal Cursor Measure Display  Acquire  Utility  Help
2R3 Kk kL N 22 b B OO

Horizortal

Time [ Dl i

“Wertical

100us  »

Format

CH1

20.0my v
AC v
%1 b

Tricgaer
Trigger Mode Edge -

Trigger Sweep

Trigoer Source EXT v

Time 100us

Tricriay Slana

Puc. 3. Penakcariiina kpusa oromiona (posroptka 100 mxc/mom)

Jnst 3pydHOCTI OOpOOKHM pe3yJbTaTiB pellakcalliiiHy KpUBY MepeOyT0BaHO B

nporpami Origin Ta mpoaHaIi30BaHoO il cajardy 4acTuHy (puc. 4).

0,10—.
0,08—.
0,06—-
0,04—.
0,02—.

0,00

20,02 |\t
tr

'0104 T T T T T T T T T T 1
0,0 20x10* 4,0x10" 6,0x10” 8,0x10* 1,0x10°

Puc. 4. KpuBa HapocTaHHs Ta pejiakcailii Hanpyru y ()OTOBEHTEIbHOMY

peXUMI
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KpuBa penakcamii ckiagaeTbcsi 3 JBOX YACTUH: TMPOIECY HAPOCTAHHS

(doToHANPYTH, TKUN OMIUCYETHCS BUPA3OM:
ult)=u,, - ),

ne [; — KOHCTaHTa HapOCTaHHs, a00 Yac MPOTIKAHHAM HEOCHOBHUX HOCIiB
3apsy B n-00J1acTi;

Ta TMpOLECy ChajaHHs (POTOHANPYTH MPH BUKIIOYEHHI CBITJIA, ab0 MpoIecy
3HUKHEHHS HEOCHOBHMX HOCIIB 3apsiy B n-00JacTi POTOII0MY, KUl BU3HAYAETHCS
pPEKOMOIHAIIIEIO 1 TPOTIKAHHAM HOCIIB Yepe3 p-n-nepexii. Y 1bOMY BUIAJKy Hampyra
Oyze cragaTH 10 HyJIsl 3a 3aKOHOM

u(t)=u,_e"*

ne I, — KOHCTaHTa cHajaHHs, abo vac JKUTTS JIpOK B n-obnacti (yac
penakcariii).

Yac penakcailii MO>KHa BUSHAUYNUTH TAKUM YHHOM

U t t

t
hut)=nhuU,, - — In==—,f =—— .
t2 U(t) t2 ? |n Ucm

Ult)

3 KpuBOi puc. 4 BUAUIMMO AUISHKY criajaHHs (penakcarilii) poToHanmpyru Ta

noOyayemo rpadik y sorapudpmiuHomy mMaciitadi (puc. 5).

t,=4,6*10" fr

T T T T T T T T T
2,5x10"  3,0x10* 3,5x10" 4,0x10* 4,5x10° t,

Puc. 5. BusnaueHHns yacy penakcaiiii (GOTOIPOBITHOCTI
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Haxun mpoBenenoi gotnyHoi, 3a skoro ¢oTocurHai cnagae y 2,7 pasiB (e-
pasiB) sBIIsIE cO00I0 yac penakcailii ¢potoHanpyru. s gochimkyBaHoro ¢hoToaiona
tuny BPYP44A Boma cranoButs 4,6-10” c. 3a Gimpmmx dbaciB MposBISETHCS
HEJIHIMHUHI Criaj] CUTHAIY, MOXJIMBO OB’ I3aHUN 3 KOPOTKOIO 0a3010 (oTomioNy.

JlocmiDKeHHST YaCTOTHUX XapaKTEPHUCTUK (POTOI10/11B

Jpyrum 3aBmaHHs OyJno JOCHIDKEHHS Ha CKOHCTPYHMOBAaHOMY CTEHJII
JaCTOTHUX XapakTepucTuk ¢oToioniB BPYP44A ta BPW21R. V nepmomy Bunaaxy
4acToTa CBITJIOBUX iMIyJbeiB ctaHoBmiIa 400 1 1200 I'u, a y apyromy — 200 1 1000

I'n. PesynpraTtn npencraBneHo Ha puc. 6 Ta puc. 7.

i
T
\‘ﬁ.

t, d
04 05 06 07 08 09 10 11 1,2 13 14

T °
| f""
(.
| r._..

0,2 0,4 0,6 0,8 1,0 1,2 14
) 0)
Puc. 6. YactotHi xapaktepuctuku ¢potoaiona BPYP44A:

@) yactoTa ciigyBaHHs iMiynbeiB 400 ['; 6) yactoTa cililyBaHHS IMITYJIbCiB

1200 I'g
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th

5
04
54

a3l

-10-

-20
.25 4

\l_'
-30

-35

I\

t, ¢
01 02 03 04 05 06 07 08 09 10

S I

-10 t, d
o1 02 03 04 05 06 07 08 09 10

JUUUUL

a) 0)
Puc. 7. YactoTtHi xapakrepuctuku dotoaiona BPW21R:

@) yactoTta ciigyBaHHs iMiysbeiB 200 'y 6) yactoTa CitilyBaHHS IMITYJIbCiB

1000 T'y

Ax BupHO, yvacrota Big 1 kI € KpUTHYHOKO JUisi pOOOTH KpPEMHIEBUX
GoTOIOMIB  SIKI PEECTPYIOTh BUIPOMIHIOBAHHS Y  (OTOBEHTUIBbHOMY (0€3
30BHINIHBOTO EJIICKTPUYHOTO HABAaHTAKEHHS — 3MIIICHHS) pexkumi. [Ipu Bummx
4acTOTaX piBeHb (OTOCUTHAIY 3MEHIIYEThCS, IO BIUIMBAE HA €(PEKTUBHICTH
peecTpalrii onTonapH.

BucHoBkH

CTBOpEHO  KOMIT' FOTEPU30BaHUN  CTEHJ Il JOCIHIPKEHHS  CBITJIOBHUX

XapaKTEPUCTHK (POTOETEMEHTIB, SIKMI CKIIAJAEThCS 3 TeHepaTopa iMImysbeiB ['5-54,

onTomapu IMMOYJbCHUH CBITIOAION — KpeMHieBi dortomionu, uudposoro USB
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ocmmiorpada DSO-2250 ta mepconanpHOTO KoM toTepa. JlocaimkeHo penakcariiai
xapaktepuctuku ¢oromiony BPYP44A. Busnaueno uac penakcaiii (otoctpymy,
SKAW 1711 JaHoro (oTojioay CTaHOBHUTH 4,6-10'4 c. JlochmimkeHO 4YacTOTHI
xapakrepuctuku Qoromionie BPYP44A 1 BPW21R, moOymoBaHo ocIuiorpamu
BIIMOBIAHUX (POTOCUTHAJIIB 3a SKUMU BH3HAUCHO KPUTHYHY YacCTOTy JUISI pOOOTH

KpeMHieBUX (HOTOTI0IIB.

Jlitepatypa:
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I'.C. Jlanncbepr. — M.: Hayka. ['maBHas penakius (U3HKO-MaTEMaTUYECKON

nurepatypsl, 1976. — 928 c.

2. ®unaueB A., TeepnorenbHas hoTosnekrpoHuka. @otoauonsl / A. dunayes,
. Tayoxun, M. Tpumenkos. — M.: ®usmartkuura, 2011. — 448 c.

3. Yomman ILI1. ®i3uka / ILI1. Yonnan. — K.: Buma mkona, 2003. — 567 c.

4. Tanymak B.C., Conneunsie (oTod7€MeHTHl WK JBurarenab CTupiauHra —
peanuu u Oyayimiee conHeyHou sHepretuku / B.C. Tanymax, A.I'. CouuHOB,
O.C. Atpamienxo, T.B. Komeiikuna // MexayHapoaHblil KypHalT TPUKIAAHBIX U

dbyHnameHTanbHbIX uccnenoBanmii. — 2015. — Ne 12-3. — C. 385-388

UDC 622 Technical sciences
SOLAR PANELS
M.O. Zhukovsky
Language supervisor: M.V. Shevchenko
NTUU ’Igor Sikorsky Kyiv Polytechnic Institute”

Nowadays, almost everyone can set up and get their own independent solar
power source (these are called photoelectric panels in the scientific literature).

The expensive equipment is eventually offset by the opportunity to receive free
electricity. It is important that solar panels are an environmentally friendly source of
energy. In the past years, there was a great decrease in the prices for photovoltaic
panels and they continue to decline, indicating a great prospect for their use. In the

original form, such a power source will consist of the following parts: a solar cell
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(DC generator), a battery with a charge control device, and an inverter that converts a
direct current into an alternative one.

Solar panels consist of a set of solar cells (photoelectric converters) that
directly convert solar energy into electrical. Most solar cells produce silicon, which
has a fairly high cost. This, in fact, will determine the high cost of electricity
generated by solar panels. Common two types of photovoltaic converters are made of
monocrystalline and polycrystalline silicon. They mainly differ in production
technology. The first one has a kkd of 17.5% and the other one of 15%. The most
important technical parameter of a solar battery, which has a major impact on the
efficiency of the entire installation, is its useful capacity. It is determined by the
voltage and output current. These parameters depend on the intensity of sunlight
falling on the battery.

EMF (Electromotive force) of individual solar cells does not depend on their
area and decreases when the battery is heated by the sun, by about 0.4%. The output
current depends on the intensity of the solar radiation and the size of the solar cells.
The brighter the sunshine, the greater the current generated by solar cells. Charging
current and power, in the cloudy weather, drops sharply. Solar battery consists of
separate solar cells, which are connected in series in order to increase the output
parameters (current, voltage and power). When the element is connected in series, the
output voltage increases, and so does the output current. In order to increase both the
current and voltage, combination of the two methods of connection is needed.
However, considering this method, the possible connection failure of one of the solar
cells does not lead to the failure of the entire chain, that increases the reliability of the
entire battery. Solar cells are shunted by diodes. Usually they are 4 - one, for every %
part of the battery. Diodes prevent the battery from being out of order, which for
some reason turned out to be darkened, i.e. if at any moment, light does not get on
them. The battery at the same time temporarily generates 25% less output power than
with normal sunlight throughout the battery surface.

When the sunshine, is limited the charge of the battery is reduced and the

battery gives the electric energy of the electrics, which means that the rechargeable
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batteries constantly operate in discharge and recharging mode. With good light, the
rechargeable battery quickly charges up to 90% of its nominal capacity, and then with
a lower charge rate to full capacity. Charging at a lower charge speed is carried out
by the controller of the charger. The most effective is the use of special batteries - gel
(in the battery, as an electrolyte is used sulfuric acid) and lung batteries, which are
made on AGM technology. These batteries do not require special installation
conditions and do not require maintenance. The life of such batteries is 10 - 12 years
at a depth of discharge not more than 20%. Rechargeable batteries should never
discharge below this value, otherwise their lifetime is dramatically reduced!

The battery is connected to a solar battery through a controller that controls its
charge. When the battery is fully charged, a resistor that absorbs excess power is
connected to the solar battery. In order to convert the constant voltage from the
battery into the alternating voltage, which can be used to power most electronics in
conjunction with solar cells, additional items such as inverters can be used. Without
the use of an inverter from a solar battery it is still possible to feed electric devices,
working on a constant voltage, including various portable appliances, energy saving
light sources, such as LED lamps.

References:

1. Amnppeii [osnsiii. (2016). Kak ycTpoeHsl u pab0OTalOT COJIHEUHBIE

oarapen. Available: http://electrik.info/main/news/401-kak-ustroeny-i-rabotayut-

solnechnye-batarei.html.
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The aspiration of Ukraine to enter the circle of the developed countries of the
world, strengthening of interconnections and interdependencies of economic systems
increases the requirements to the quality and competitiveness of manufactured
products, in line with its world standards.

According to a study conducted within the framework of the preparation of the
Strategy of Ukraine's Innovation Development for 2010-2020 in the context of the
challenges of globalization, up to 75% of the national scientific potential is currently
used to support already achieved scientific and technical levels of the economy, only
a small part oriented towards the objectives of modernization of levels scientific
knowledge.

Potential of economic development of any country is determined by the
efficiency of the functioning of production. The country's productive capacity
determines its economic security, the sustainability of the financial system and the
standard of living of people. The problem of improving the efficiency of the
organization of production processes is particularly actualized at the modern stage of
reforming the economy of Ukraine, the implementation of large-scale restructuring
measures for industrial production. This requires the development and
implementation of new approaches, methods and methods for organizing production,
which coincided with the changes that occur around and within the enterprise.

It is important that, according to the State Statistics Committee of Ukraine,
from 1990 to 2008, the number of scientists has decreased by more than three times.
At the same time, the number of scientific institutions, though slightly, but grew. If
we analyze the dynamics of the number of doctors of science working in the
economy, the situation looks different: the share of physicians of natural sciences has
slightly decreased (from 54.7 to 49.6%), the share of doctors of technical sciences
practically did not change (from 25.9 to 25.6 %) and the humanities (from 7.1 to
7.6%), but social sciences (from 12.2 to 16.4%) have increased significantly. The
structure of the staff with a candidate's thesis in the Ukrainian economy is 40% of the
candidates for technical sciences, 27% - natural sciences, 9.7% - humanities, 23.2% -

state. At the same time, the number of scientists from the social and humanitarian
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spheres of knowledge is accelerating, and technical and natural sciences are
decreasing. Statistics show a rapid decline in the number of candidates for technical
sciences, engaged in scientific research (more than double since 1995).

Modernization of production, increasing its technical level, providing a
newquality of the economic system, increasing the competitiveness of domestic
products in the domestic and foreign markets, and ensuring a stable long-
termeconomic growth on the basis of innovation model of development need
activation of the state in the field of innovation management, improvingfinancial,
institutional, organizational, legal and other instrumentspublic management.

In order to improve the mechanisms of financial incentives for innovation, it is
necessary:

1. To amend the Tax Code of Ukraine

2. To develop a complex of tools for state support of innovative activity of
small and medium enterprises

To improve the institutional and legal support of innovation activities, it is
necessary:

1. To structure the system of state management of the innovation sphere on a
functional basis and legislatively establish its organizational structure with a clear
definition of the functions and powers of each state administration in this sphere.

2. To establish at the national level the medium-term priorities of innovation
activity within defined long-term strategic priorities

The situation in Ukrainian science is characterized by a huge gap between the
level of research by leading scientific schools and the overall level and activity of
research activities in general. There are disturbing trends in the system of
reproduction and creation of scientific knowledge in natural and technical sciences,
which are critical for maintaining the necessary pace of scientific and technological
development of Ukraine. Modern state scientific and technological progress,
acceleration of the development of productive forces, the need for all kinds of

increase in the efficiency of production require its corresponding technical level.
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Today, the state of fixed assets of Ukrainian enterprises is at a very low level.
From 50 to 80% of the main productive assets in most enterprises are obsolete and
worn out both morally and physically.

Thus, currently the most important task is to improve the structure of the
technical state of production and increase the efficiency of the use of core production
assets, the formation of an economic mechanism for improving the system regulation
of the development of scientific and technological progress and comprehensive
support to the state innovation processes in enterprises.

Prospects for further developments in this direction. In today's conditions of
deployment of the next wave of the economic crisis in Ukraine, there is a need for
further study of the peculiarities of technical development of production in order to
develop effective and efficient directions of activation of financial and economic
activity of enterprises.

1.  What determines the potential of economic development of any country?

2. Why is the number of Ukrainian scientists down?

3. What is needed to upgrade production?

4.  What is needed to improve the mechanisms of financial incentives for
innovation?

5. What is needed to improve the institutional and legal provision of
innovation activities?

6. At what level are the funds of Ukrainian enterprises?

Literature:

1. BazhalJu. M. Ekonomika innovacijnyh procesiv / Ju. M. Bazhal // Visn. in-
tu ekon. prognozuvannjaNAN Ukrai'ny, 2002 (1). — S. 3-17.

2. Innovacijna strategija ukrai'ns'kyh reform / A.S. Gal'chyns'kyj, V. M. Gejec',
A. K. Kinah, V. P. Semynozhenko. — K. : ZnannjaUkrai'ny, 2002. — 326 s.

3. Gejec V. M. Innovacijni perspektyvy Ukrai'ny/ V. M. Gejec', V. P.
Semynozhenko. — H. : Konstanta, 2006. — 272 s.

4. Golbrejt Dzh. Novoe yndustryal'noeobshhestvo : per. s angl. / Dzh. Galbrejt.

— M. :AST; Tranzytknyga; SPb. : Terra Fantastica, 2004. — 602 s.
30



5. Istorijaekonomichnyh vchen' : navch. posib. / za red. V. V. Kyrylenka. —
Ternopil' :Ekonomichna dumka, 2007. — 233 s.

6. Innovacii' v Ukrai'ni: propozycii' do politychnyh zahodiv(veresen' 2011). —
K. : Feniks, 2011. - S. 18.

7. Kejns Dzh. M. Obshhaja teorija zanjatosty,procenta y deneg / Dzh. Kejns. —
M.—-352s

8. Marks K. Kapytal / K. Marks. — M. :Yzd-vo polyt. Iyt., 1983. — 727 s.

9. Strategichni vyklyky XXI stolittja suspil'stvu ta ekonomici Ukrai'ny : u 3t./
za red. akad.NAN Ukrai'ny V. M. Gejcja, akad. NAN Ukrai'ny V. P. Semynozhenka,
chl.-kor. NANUKrai'ny B. Je. Kvasnjuka. — K. : Feniks, 2007.

YK 579 1. TexHI4HI1 HAYKH
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Ha cboromHi ogHuM 3 HaAWBIIOMIMIMX Y CBITI CTPYKTYpPOYTBOpPIOBaYiB Ta
cTab1113aTOPIB, IO 3aCTOCOBYETHCA Y KOCMETUYHIM Ta XapyOBii MPOMHUCIOBOCTSX, €
came MeKTHH.
[lexTrH BKJIIOYAIOTh B KOCMETHYH1 OMOJIOKYI0U1, 3BOJIOKYIOUl, CTUMYJIIOIOUI,
pereHepyroyl, 3arorrdi 3acoOu.
3 MeTo0 HOpMmamizauii BOJHOTO OanaHCy, YCYHEHHs JyHIEHHS 1
PO3TPICKyBaHHS MEKTUHOBI PEUYOBHMHU BBOJSTH B KOCMETHYHI Mpemapatd sl CyXoi

HIKIPH.
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Y rpymi KOCMETHYHUX TOBapiB HaWOUIbII CHJIBHO MOIIKOKYIOTHCS
MIKpOOpTaHi3MaMH KOCMETHYHI KpeMH, SIKi IIMPOKO BXKMBAaHI y Hac B KpaiHi 1 3a
KOPJIOHOM.

BinpIricTh KOCMETHUHUX KPEMIB € CKJIA/IHI €MYyJbCIiHI CUCTEMH THITY «BOJA B
oii» abo «oms y BOAI», JO CKJIaay SKUX BXOJATH PIAKI Ta TBEPAl >KHPOBI
KOMITOHEHTH, BO/ia, 010JI0T1YHO aKTUBHI peuyoBUHH [1].

Mikpooprani3aMu pO3BHBAIOTHCS Y BOAHOMY CEPEIOBHINI, 1 HE POCTYTh abo
Maif’ke He POCTYTh B KUPOBIH (a3l emynbCciid. ToMy HalOUIBII CIIPUATIMBI YMOBH
JUISL PO3BUTKY MIKPOOPraHi3MiB CTBOPIOIOTBCS B €MYJbCISIX Tuiy "o - Bojaa'.
Oco0MMBO CHJIBHO Bpa)arTh €MyJbCli OakTepli, SIKI BIAHOCATBCS [0 TpYyNH
IrpPaMHETaTUBHUX MAJIMYOK, cepell IKUX HalOuIbll HeOe3MeuHi MPeACTaBHUKUA POJIiB
Pseudomonas, Enterobacter 1 Achromobacter. BIIbIITIICTF KOMIIOHEHTIB KOCMETHYHHUX
eMYJIbCIH € CKIIafH1 e(ipy BUCOKOMOJIEKYISIPHUX CIUPTIB 1 )KUPHUX KUCIOT. Brius
MIKpOOpraHi3MiB Ha Takli CyOCTpaTh TOYMHAETHCA 3 X TIAPOMI3y IiJi BIUIMBOM
MO3aKJIITUHHUX ecTepa3. OaHaK HasBHICTh €CTEPAa3HOI aKTUBHOCTI HE €JIMHA YMOBa
JUIS 3pocTaHHs OakTepii Ha Takux cepefoBumiax. HeoOximHo, mo0 OakTepii
YTBOPUWJIMCA B pe3yJbTaTl TIApOJi3y 3'€AHaHHS B mpolieci MeradoinizMmy. Benukuit
BMICT B Kpemax BOJM, 3'€HaHb BYIJICHIO 1 a30Ty, JOCTYN TOBITPS, a TaKOX
30epiraHHs KOCMETHYHHMX KpemiB mipu Temriepatypi +(20...30)C° cTBOPIOIOTH
COPUSTIIMBI YMOBHM [JIi PO3BUTKY B HHUX pI3HUX MIKPOOPTaHi3MiB, AKI MOXYTh
BUKOPUCTOBYBATH SIK JIKEPEJIO BYIJICIIO Ta €HEprii Taki KOMIIOHEHTH, SIK TIIIEPHH,
MEHTOJI, MOHOCaxapar, KICTOYKOBY OJIiF0, KOHAUTEPCHKUM KUP, JaHOJIH, amijak,
€MYJIbCIHI BOCKH, a3yJI€H, €BKAJIINTOBY 1 mapproMepHy OJii, criepMaleT, T1IpoBaHi
CIIUPTH KalllaJIOTOBOTO KUpy [2].

Metoto pobutn Oyn0 HOCHITUTH MIKpPOOIOJOTII0 KOCMETUYHOTO Kpemy 3
OYpSKOBHM MEKTUHOM.

Buknan ocHOBHOTO Marepiainy JOCHIDKEHHS. Y TIpolleci BUPOOHUIITBA,
dacyBaHHs, 3aCTOCYBaHHsSI Ta 30epiraHHs KOCMETUYHI 3aco0d, B TOMY YHCHI 1
KOCMETHYHI KPEMH, MOXKYTh OyTH ypa)kKeHH1 PI3HOTO BHJY MIKpOOpraHi3Mamu, IO

MOXKE IIPU3BECTH OO0 3aBAaHHSA MIKOAMW JKHTTIO 1 SILOPOB’IO JIOAUMHU Ta
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HABKOJIUIITHEOMY CEpPEAOBHUINY. Y 3B’S3Ky 3 IIUM TIPH JOCHIDKEHHI SKOCTI
KOCMETHUYHUX KPEMIB BIAMOBIIHO J0 YWHHAX HOPMATHBHO-TIPABOBUX AaKTiB
IIPOBOJIMTHCS TEPEBIpKa JaHOI TPyMU KOCMETHYHUX 3aco0iB Ha MIKPOOIOJIOTIUHY
Oe3IeKy.

JIns KOCMETMYHMX KpeMiB HOPMYIOThCA Taki O0OB’S3KOB1 MiKpOOi10JIOT1YHI
MOKA3HUKHU: KUIBKICTh Me30(pIIbHUX aepoOHuX Ta (HaKyJIbTaTUBHO-aHACPOOHUX
MmikpoopranizmiB (MADAM); kinpkicTh IpiKIkiB poxy Candida Ta mumicHABHX
rpu0iB; BMICT OakTepiit pogunu Enterobacteriacese; BmicT Staphylococcus aureus [3].

Kinbkicte MA®AM, napikmxkieB poay Candida Tta runicHsSBuX rpuOiB
BU3HAYAIOTh 3 METOI) BCTAHOBJICHHSI BIAMOBIJHOCTI TOHAJbHMX KpPEMIB BUMOTaMm
0e3IeKH 100 3arajJbHOTo 3a0pyIHEHHS MiKpoopraHi3Mamu. [loka3HUKU BUpaXXatoTh
KUTBKICTIO KoJIOHiIeyTBOprotouux oauHuilp (KYO) y 1 r un cm3 nmpoxaykiii. Bmict
MOTEHIIIITHO-TTATOTeHHUX Ta MaTtoreHHuX Oaktepiii poaunu Enterobacteriacese, S.
aureus, P. Aeruginosa BCTaHOBIIOIOTh 3a aJIbTEPHATUBHUM KpPUTEPIEM — BiJ-
CYTHICTIO iX Y Maci (00'eMi) KOCMETUYHOTO KpEMY.

Pesynvmamu nposedenux docnioicenn:

MeTtonu OCHIIKEHHS MiKpOOIOJIOTYHUX TMOKA3HUKIB MOJISITaid y BUCIBAHHI
PO3YMHY HaBa)KOK BiA10paHOl MpoOH KOCMETUYHOI eMYJIbCil Y TMTOKUBHE CEPEIOBUIIIC
3 TOAAJIBIIMM KyJIbTUBYBAaHHSM IIOCIBIB B YMOBaX, CIPUSTIUBUX [JISI POCTY
MiKpoopraHizmiB. BuzHaueHHs 3arayiibHOi KuUlbKOCTI MA®AM 1pyHTYBaJIOCh Ha
KUIBKICHOMY TIIpaxyHKy 4YHclia KOJOHIM MIKPOOPTaHi3MiB, SKi BHPOCIH Ha
HIIJIBHOMY TMOKUBHOMY cepeaoBuilli 3a temneparypu (37+1)°C npotsarom 72 roauH.
JJ1st OCiBY BUKOPUCTOBYBAJIM TaKi PO3BEICHHS MPOIYKTY, 100 HA YalllKax BUPOCIIO
no 1000 xomowniit. Ilo 1 cM® 3 KOXXHOTO PO3BEIEHHS IMEPEHOCHJIA HAa JIHO JBOX
crepwibHuX yamok IleTpi (nBa mapanenbHUX BU3HaueHHs). Y yamku Ilerpi 3
IIOCIBHUM MaTepiajoM JoJduBald 1o 15 cM® momepeaHbO PO3TOIICHOTO 1
oxosiopkeHoro o Temmepatypu 37°C  MOXUBHOTO CEpPElOBHMINA 1 TMOTIM
nepeMillyBajid MpU 3aKpUTIA KpUIILi, 100 TMOCIBHMM MaTepiaj piBHOMIPHO
PO3MOAUIMBCS MO BChOMY IMOXUBHOMY cepeaoBuiy. [1iciis 1poro 4amku 3 mociBamu

3aJIMiajJnx Ha FOpI/ISOHTaJIBHiﬁ HOBCpXHi JO0 IIOBHOI'O 3aCTUI'aHHA IIOKHMBHOI'O
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cepenosuina. Ilicns 3acturanus cepenopuia yamku [lerpi iHKyOyBanu y TepmMocTaTti
noropu aHOM 3a Temmeparypu 37°C npotsrom 72 rogaus. [loTim 3aiiicHIoBaym 00K
KOJIOHIH MIKpOOPTraHi3MiB, SIKI BUPOC/IHM Ha Yamikax. Yuciao KoaoHiH, skl BUPOCIH Ha
KOXKHIW dYami, MmepepaxoByBadd Ha | T MPOAYKTY 3 BpaxyBaHHSIM PO3BEICHHS.
OcTtaTtoyHuM pe3yJbTaToM OyJI0 cepeaHe apudMEeTHIHE BiJl PE3yJIbTaTIB MipaxyHKIB
KOJIOHIM Ha OKpEMUX Yallkax OJHOTO PO3BEACHHS. Pe3ynpTaTH aHANi3iB BUpAXKAIH Y

BUTJISI/I YMCIIa KOJIOHIM YTBOPIOIOYUX OAUMHUITL B 1 rpami mpoaykty (KYO/r).

Pucynok 1. 3pazok Ne 1 (10 (14.03) — 6 koJjoHIH 0HAKOBOT (GOPMHU; KOJIp

6exxeBuit; (hopma oBaJIbHA.

Pucynok 2. 3pazok Ne 1 (10@) (14.03) — 2 kosoHii, Oi10-KOPUIHEBOTO

KOJIbOPY; HENMPaBUWIbHOI POpPMU; HE OJIMCKYYl; HE TPO30PI.

Pucynok 3. 3pazoxk Ne 2 (10 (14.03) — 22 kosnoHii, ogHAKOBOI (GopMH

(ManeHbK1, KpyTdi); O€KEeBOro Ta JKOBTOTO KOJIbOPY; OJUCKyYa MOBEPXHSI.

Pucynok 4. 3pazok Ne 1 (10@) (11.04) — ra3oH, ogHakoBoi (Gopmu (MaJIeHbKI,

KpyTJii); O€KEBOTO KOJILODPY.
34



Jlnsa BusBnenns 6axrepiii Escherichia coli, Bci mociBu mpoBoasATE 011 MOTyM st
nanbHUKa. Jlami HaMu MPOBOAMBCSA MOCIB HAKOMWYYBaJbHOI KyJIBTYPH Ha TBEpIE
cepenosuine EHmo nns omepkaHHS OKpeMHX KOJOHIA Ta BuUsBiIeHHS E. coli 3a
XapaKTepHUMH KyJIbTypaJbHUMH O3HAaKaMH Ta 3II0HICTIO 3abapBiioBaTHCS 3a
I'pamom. IlociBu iHKYOyBanu y Tepmoctati 3a temneparypu (37+1)°C npotsrom 24
roa. Pict eHTepoOakTepii CympOBOKYETHCS BHUIUICHHSAM Ta3y Ta IIJAKUCICHHSIM
cepenoBuia. KucnoToyTBOpeHHs BH3HAYalOTh 3a TOSBOIO >KOBTOTO 3a0apBIICHHS

CepcaoBuIa, ra3o- YTBOPCHHA — 34 HasIBHOCTI ra3y B IIOIIJIaBIIAX.

Pucynok 5. 3atpumka pocty, mocisis Ha E.coli

VY Xomi excriepuMeHTy OyJI0 BUTOTOBJICHO 3 3pa3Kd KPeMy B CTEPIJIBHHX Ta
HECTEPWIbHMX YMOBAaX 3 JIOJAaBaHHAM PI3HUX KOHCEPBAHTIB, JOCIIPKCHHS
MIPOBOIUIUCH TIPOTSATOM MICSIIA.

[TpoBomuaucss MOCHIKEHHST 3pa3KiB KpeMmy 3 OYpSKOBUM TEKTHHOM, SKi
MICTUJTM PI3HUN BIJCOTOK KOHCEpPBAHTY. JIOCHIMIKEHHS MPOBOJUIUCH MPOTATOM
MICSIIs B MIKpOO10JIOT14H1M JTabopaTopii.

OtpumaHi KOCMETUYHI eMyJhCii, BianmoBimaroTs BuMmoram JICTY 4765:2007.
Kpemu kocmeTnyHi.

3 OTpUMaHHMX EKCIIEPUMCHTAIBLHUX JaHWX BHIHO, IO HISKMX MATOTCHHUX
MIKpPOOpPTaHi3MiB YW TPUOKIB Yy JOCHIDKYBAaHHX 3pa3kax KpeMy HE BHSBIECHO.

KoncepBaHTH [1HOTH IPOTATOM MICSILISI TO3UTHUBHO.
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Tabnuuka 1 — I[opiBHsibHA TabmuLs (MPOTSITOM MICALSA) MIKPOO1OJIOTIHHOTO

TOCITIIKEHHS 3pa3KiB KPeMY 3 Pi3HHM BiJICOTKOBUM BMICTOM KOHCEPBAHTIB

No | Tapa | % Hazsa M MITA EHJIO | E. 3MuB
KO KOHC. IT | 10a5(14.03) | 10 (14.03) | 10w(11.04) coli |3pyk
HCE A | x | KYO/r | xon| KYO/r | komo | KY
pBa m | o OHI Hii O/r
HT T | n i
y pP|o
U | Hi
X | i
1 c 05| Benenuii | - | 6 | 6%10@ | 2 2*10@ - 3 4
(opraniua
15059
2 | H/C 1 3enenui | - | - - 22 | 22*106 l"azon - 15
(opraniun 2
W)
3 H/c 1 | Cunrernu | - | 7 | 7*10W3 - - - 1 1,
HHI 5
(Himarsap
1 BPX)

3a pe3ynbTaraMu JOCHIDKEHHS BHJIHO, IO <«3EJICHHI» KOHCEpBaHT
(Dehydroacetic Acid, Benzoik Acid) (0,5 Ta 1 %) mae OibIily 3aTPUMKY POCTY 5K B
CTEPHJILHOMY, TaK 1 B HECTCPHUIBHOMY CEPEIOBHII, HIXK 1€ TIPOSBIISIE CHHTCTHYHUN
koHcepBaHT (Hinarsapa BPX) (1 %) B HecTepriibHOMY CepeIOBHIILI.
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["onoBHOTO nEepxkaBHOTO caHiTapHOTO Jikaps Ykpaiau Big 01.07.1999 p., Ne 27
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YK 348 Texuiuni Hayku
®OPMYBAHHS YHI®IKOBAHUX MOIUPIKAIIN KY30BA
CEPEJJHBOI'O ABTOBYCA 213 KJIACIB
Kyuep T.P.
mazicmp xageopu asmomodinedy0y8anHs
Hayionanvnuti ynisepcumem «JIvgiscoka nonimexuika»
M. Jlveis, Yrpaina
ABTOMOOUTHPHUHN TPAHCIIOPT, HA CHOTOJIHIIIHIN JIeHb, 3aliMa€e MPOBITHE MICIIC B
nepeBe3eHHl TmacaxupiB. Ha #Hboro npunagae 80% MacaxupornoToky, IO
0OYMOBJICHO BHCOKOK) MAHEBPUHICTIO 1 IIBUAKOI JOCTABKOK JO MICHS
npu3HadeHHs1. Oco0JMBO aKTyallbHUMH € TEPEBE3CHHS MACAKUPIB HA MPUMICHKUX
MapuipyTax Ta MapuipyTax MICUEBOrO CIOJXy4YeHHs (pailieHTp-ceno, MiCTo),
NPOTSDKHICTIO HE Outbie 35-50 KM, a TakoX IMEepeBE3CHHS MacakMpiB Ha BiJICTaHI
noHanx S0kMm. Yepe3 npedinur aBTOOYCIiB IBOTO KJIACy IMEPEBI3HUKH 3MYIIEHI
3aKyIUIATH BXKUBaHI aBTOOycu 3 €Bponu 0e3 KOJHUX TapaHTId MO HAAIMHOCTI Ta
JIOBTOBIYHOCTI. A BBEJICHHS €BPOTMEHCHKOro cTaHAapTy €Bpo 6, 3p0OUTH 3aKyIIIBIIIO
BXKMBAHMX aBTOOYCIB E€KOHOMIYHO HEBHUT1IHOK. Benukuil monuT Ha cepenHi
aBTOOYyCH JUIsl TepeBe3eHb MACaXUPIB HAa HEBEJIMKI BiICTaHI POOUTH aKTyaJTbHUM
CTBOPEHHsSI CiMEHCTBa aBTOOYCIB caMme IbOro Kiacy. Binrak, Mu TpONoHyeEMO
CTBOpPEHHsS YHI(IKOBaHMX MoAM(]IKalii Ky3oBa aBTOOyca SKHU 3aJ0BOJLHUTH
noTpeOu TEpPEeBI3HUKIB, Ta OJHOYACHO OyJe 3HAYHO JICHIEBIIUM HIXK TOKYIKa
B)KMBAHOTO aBTOOyCa cTaHIapTy €Bpo 6.
dopmyBaHHs MoaHUdIKaIi Ky30Ba CEPEIHHOT0 aBTOOYyCA MOJISTAE y CTBOPEHHI
ciMelicTBa MaKCUMAaJIbHO YHI(IKOBAaHUX 10 TEXHOJIOTIYHIM OCHAYIll 1 JU3aiHy
Ky30BiB cepennix aBToOyciB 11 1 III kiaciB pi3Hoi rabapuTHOT TOBKUHU 1 BUCOTH.
3a pesynbTaTamM aHajidy JITEpaTypHUX [IKEpes, HaMH BIepiie Oyl
CIPOEKTOBAHO CIMEHCTBO YHI(IKOBAaHMX KapKaCHUX Ky30BIB CEpPEIHBOTIO aBTOOYyCa,
sIKI BCTAaHOBITIOIOTHCS Ha I1aci aBToMo01s1 Mercedes—Benz Atego [1].
Binrak, My poOnOHYeEMO Ky30B SIKMH JacTh MOXJIMBICTH , IPU CTBOPEHHI Ha

BUPOOHUIITBI, JIETKOi 3MiHM HOTO TabapuUTHOI JOBXKWHU 32 PAXyHOK JIOJaBaHHS IIIE
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omHiel cekii kapkacy, a0o TrabapuTHOI BHCOTHM 3a PaxyHOK 3MIHH JIOBKWHU
BEPTUKAIbHUX CTioK. Hamu Oyno BHKOHAaHO BIAMOBIIHI PO3PAaxyHKH MIITHOCTI
KapKacy, Kl MPOBOJWIMCH ISl TOro, 100 MEpeBIpUTH YW BiH TMEPEKUJAHHS Ha
CTOpOHY. 3a pe3yJbTaTaMH TPOBEICHOTO HAMH IOCHIDKEHHS Bcl medopmartii
BKJIQIAIOTBCS B JIONMYCTHUMI MEXIi, Ta 30€pIrae€TbCs >KUTTEBUU MPOCTIP IMACaKUpPIB
3rigHo 3 npaBuiamMu €EEK OOH Ne66.

3a nmonomororo mporpamu Solid Works Oyna mpoBenieHa imiTallisi nepeKuaanHs
aBToOyca Ha OIik, Jae¢ OyJI0 BHU3HAYEHO HAMOUIBINI 1 HAWMMEHI  HaNpy>XEHHS,
nepeMiineHHst Ta aedopmariii, o0 BUHUKAIOTh B KapKacl, 1 BU3HAYEHO KOE(DIIieHT
3amacy MIIHOCTI [2].

[TincymoByrOuM pe3ysibTaT, MOKHA CTBEPIKYBATH, IO CIIPOCKTOBAHUM KapKac
Ky30Ba aBTOOyca BHUTpPUMAaE MEPEKUAAHHS HA CTOPOHY 3TITHO 3 yciMa yMOBaMu
npasuwi1 €EEK OOH N66, Tak sk KoedilieHT 3amacy MIIIHOCTI 33JI0BUILHSE YMOBY .
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ADVANTAGES AND DISADVANTAGES OF SOLAR ENERGY
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Solar energy - an industry related to the use of solar radiation for energy. Solar

energy uses an inexhaustible source of energy, does not cause harmful waste and is
environmentally friendly.

Solar power is based on the fact that the flow of solar radiation, passing

through a plot of 1 square meters. located perpendicular to the radiation flux at a
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distance of one astronomical unit from the Sun (at the entrance to the Earth's
atmosphere), is 1367 W / m. kv (solar constant). Through absorption, when the
Earth's atmosphere passes, the maximum solar radiation flux at sea level (on the
Equator) is 1020 W / m. sg. However, it should be noted that the average daily value
of the flow of solar radiation through a single horizontal area is at least three times
smaller (for changes in the day and night and changes in the angle of the sun above
the horizon). In winter, in temperate latitudes, this value is still two times smaller.

The following ways of obtaining energy from solar radiation are known:

1. Electricity generation using photocells.

2. Transformation of solar energy into electric by thermal machines:

a) steam engines (piston or turbine), use water vapor, carbon dioxide, propane-
butane, freon;

b) Stirling engine, etc.

3. Helio-thermal energy - conversion of solar energy into heat due to heating of
a surface that absorbs sunlight.

4. Solar air power stations (generation of water vapor inside the aerosol
canister due to the solar radiation heated by the surface of the balloon covered with
the selective-absorbent coating).

Disadvantages of Solar Energy

The construction of solar power plants requires large areas of land due to
theoretical limitations for photocells of the first and second generation. For example,
a power plant with a capacity of 1 GW may require an area of several tens of square
kilometers. The construction of solar power stations of such power can lead to a
change in the climate in the adjacent area, which is why mainly installed
photoelectric power stations with a capacity of 1-2 MW not far from the consumer or
even individual and mobile installations.

Photovoltaic converters operate in the afternoon, as well as in the morning and
evening twilight (with less efficiency). At the same time, the peak of electricity
consumption falls on the evening hours. In addition, their electricity can sharply and

unexpectedly fluctuate due to weather changes. To overcome these shortcomings,
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solar power plants use efficient electric accumulators. To date, this problem is solved
by the creation of unified energy systems that combine different sources of energy,
which redistribute produced and consumed power.

Today, the price of solar photocells is relatively high, but with the development
of technology and rising prices for fossil fuels, this deficiency is gradually overcome.

The surface of photopanels and mirrors (for heat-engineers of the EU) are
cleaned of dust and other contaminants.

The efficiency of the photovoltaic cells decreases with their heating (mainly
this applies to systems with hubs), so there is a need to install cooling systems,
usually water. In photovoltaic converters of the third and fourth generations for
cooling, the transformation of heat radiation of radiation is used most consistent with
the absorbing material of the photoelectric element (so-called up-conversion), which
simultaneously increases the efficiency.

After 30 years of operation, the effectiveness of photovoltaic cells begins to
decrease. Having worked out their own, photocells, though a small part of them,
contain cadmium that can not be thrown into the garbage. We need to further expand
the industry to utilize them.

Ecological problems

In the production of photocells, the level of pollution does not exceed the
permissible level for enterprises of the microelectronic industry. The use of cadmium
in the production of certain types of photocells raises the difficult issue of their
utilization. This question does not yet have an ecologically acceptable solution, but
such elements have a small distribution and cadmium compounds in modern
production has already found a replacement.

New types of photocells

Recently, the production of thin-film photocells, which contain only about 1%
of silicon relative to the weight of the substrate, which is subjected to thin films, is
actively developing. Due to the insignificant consumption of materials on the
absorbing layer, thin-film silicon photocells are cheaper in production, but have less

effective and inevitable degradation of characteristics in time. In addition, the
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production of thin-film photocells on other semiconductor materials, in particular CIS
and CIGS, is developing.

Solar energy is widely used both for the production of electricity and for the
heating of water. Solar collectors are made from available materials: steel, copper,
aluminum, etc. without the use of scarce and expensive silicon. This can significantly
reduce the cost of equipment and energy produced on it. Currently, heating the water
with the sun is the most effective way of converting solar energy.
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JIOCJIJKEHHS BJIACTUBOCTEM TA BUKOPUCTAHHS PISHUX

®OPM JIOBABKU I'APBY3A /IJIAA CTBOPEHHSA HOBUX BUIIB KEKCIB
Jlynexa 1., Ilooooinu O.,
Cmyodenmxa axynomemy 6iomexHo102ii ma eKoi02iUH020 KOHMPO.IO
Hayionanvnuii ynisepcumem xapuoeux mexuonoziu, Kuis, Yxpaina
BopoiHsaHI KOHIUTEPChbKI BUPOOM 3aliMalOThb BaroMe MiCIE Yy Xap4dyBaHHI
HACEeJICHHS 1 KOPUCTYIOTHCS 3HAYHUM TOMUTOM. [CTOTHUM HEOJIKOM IIi€l Tpymnu
IPOJYKTIB € HU3bKUN BMICT JKUTTEBOHEOOXITHUX E€CEHIIIHUX PEYOBHUH (BITaMiHIB,
MIHEpaJIbHUX PEUYOBUH, XapUOBHX BOJIOKOH, TOIIO) Ta BUCOKHI BMICT BYIJIEBOJIB 1
xupiB. TomMy 3HAuUHMH MOMMT Ha 1iI BUPOOM OOYMOBIIOE HEOOXIIHICTH [0
KOpPUTYBaHHsS iXHBOTO XIMIYHOTO CKJaay. BpaxoByoum BUMOTHM HAayKH TIPO
XapuyBaHHS ,BUKOPUCTOBYIOUHM HETPAAMININHI THTPEIIEHTH, PEUENTypy Ii€l Trpynu
BUPOOIB MOXJIMBO MOJIETIOBATH Ta CTBOPUTH TPOAYKTH XapuyBaHHs 30aradeHi
010JI0T1TYHOAKTUBHUMH pedyoBMHAMU. OJHUM 13 IUISAXIB CTBOPEHHS TAKUX MPOIYKTIB
€ BUKOPUCTAHHA J00aBOK 31 3HAYHUM BMICTOM €CEHLIWHUX PeuoBUH. B SKOCTI Takoi

CHUPOBUHHU MOKe OyTH BUKOpHCTaHui rapOys3[1].
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Mertoro Oyno nocnipkeHHs rapOy3a sk PyHKIIIOHAJIbHOI XapuoBOi JOOaBKH 10
KEKCIB.

B sxocTi 00’€kTiB AOCHIPKEHHsI HaMu OyJ0 0OpaHO KEKCH, CUpHUH rapOys3, a
TakoXX OJaHIIOBaHU rapoys.

byno nociimkeHo opraHojienTHYHI Ta (DI3MKO-XIMIYHI BJIACTUBOCTI PI3HUX
peuentyp 3 J0JaBaHHSAM CHPOro Ta OJIAHIIOBAHOTO TapOy3a, peoJoriyHi
JOCTDKEHHST OTPUMAaHMX 3pa3KiB TiCTa MPOBOASITHCS 32 JOMOMOIOI0 MPHIIATY
«PeotecT-2».

Byno po3po06ieHo psii peuentyp Ta JOCHIIKEHO OPraHO-JICNTUYHI Ta (13UKO-
XIMI4YHI1 BJIACTUBOCTI HOBOTO MPOJYKTY.

Byno po3paxoBaHO €HEpreTHMYHy LIHHICTh KEKCIB 3 JOJaBaHHsAIM Ta 0e3
(yHKII0HATBHOI T0OABKH.

Bcranosneno, mo peuentypa 3 aofaBaHHsAM 16% OsaHmioBaHoro rapoysa €
HaOUIBII BAAJIOHN.

["apOy3(Cucurbita) — pomoBa Ha3Ba OAHOPIYHUX 1 OAraTOPIYHUX POCIUH
ponunu rapOy3oBux. PizHOBUIM rapOy3a po3pi3HSIOTHCS 32 (POPMOIO, BEIMUUHOIO 1
3a0apBiieHHsAM 110A1B. OfH1 copTu rapOy3a po3BOAATH 3apajyd CMAYHUX 1 KOPUCHHUX
iCTIBHUX IUTOMIB, 1HIIN — SIK IEKOPATUBHI POCIUHU, a 3 TPETIX BUTOTOBJISIOTH MOCY/T 1
MYy3U4H1 THCTPYMEHTH.

["apOy3 — mpupoaHMid BITaMIHHO-MIHEpaldbHUN KoMmruiekc. ['apOy3 OaraTtuit
Bitaminamu C, B1, B2, PP, To6T0 B HhOMY Oarato Kaiiro, KaJblIito, 3aj1i3a, MarHiro,
Mi/Jll, IUHKY, KOOAIBTY, KpeMHit0, pTopy[3,4].

brnanmyBaHHsT — 1€ KyJiHapHUW [pudoM, SKUM mnependavyae IMIBUIKE
0oOBapIOBaHHS MPOJAYKTIB B KHUIUIAYiM Boxai. YacoM naHuil TepMiH Mae Ha yBasi
OILTIAPIOBAHHS OKPOTIOM.

bnaniyBaHHS 3/11iCHIOETHCS HACTYITHUM YHHOM: y KUIUISIYY BOJY MOMIIIAIOTh
OPOAYKTH 1 OYIKYIOTh MOBTOPHE 3aKHIAHHS BOAMU. 3 JAHOTO MOMEHTY MPHUHHSITO
BIJIpaXOBYBaTU HEOOXIAHUN 711 ONAHIIYBaHHS Yac - SIK MpaBujo, OJIM3bKO 2-3
XBWJIMH. SIKIO MPOIYKTH 3aJHUINAIOThCS B OKPOI JOBIIE, B TAKOMY BUIAJKy MOBa

Hijie mpo 1HIIMKM KyJTiHApHUHN Mpolec — BapiHHS[2].
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Pe3ynbratu Ta 06roBOpeHHs

OnHMM 13 OCHOBHUX 3aBJlaHb Oylia po3poOKa ONTUMAaJIbHOI PELENTypru HOBOTO
BUJIy KEKCY 13 JJ0JaBaHHSIM rapOys3a.

byno nmocnimkeHo opraHoienTHYHI Ta (HI3UKO-XIMIYHI BIACTHUBOCTI PI3HUX

peuenTyp 3 0JaBaHHsIM CUPOro Ta OaHIIOBaHOTO rapOys3a.

Tabnuys 1
Knacnuna penentypa kekcy
KoMmmnonent KiabkicTh, 1 Kiabkictb, %
Macio Bepuikose 200 26,4
Sitne 120 (3 mT) 15,8
BopourHo 200 26,4
ITyxop 200 26,4
Baninp 15 2
PoznymyBau 15 2
Cuip 7,5 1
Bcroro: 757,5 100
Tabnuys 2

Haii6inp1n Bana perentypa Kekcy 13 nojgaBanusaM 16% rapOysa

KoMmmnonent Kiabkicthb, T Kiabkictb, %
Macno Bepuikose 160 211
Slitue 120 (3 mT) 15,8
Boporrao 160 21,1
Hyxkop 160 21,1
Bauine 14,6 2
PoznymryBau 14,6 2
Ciuip 7,1 0,9
["apOy3 121,2 16
Bcenoro: 757,5 100

KOHTpoIb SKOCTI KEKCIB IMOYMHAIOTH 3 OPTraHOJICITHYHOI OIIHKH: OIIHKH

BIJIMOBITHOCTI (DOpMU, CTaHy MOBEPXHI, KOJIHOPY, BUIAY Ha 3JIOMi, CMaKy ¥ 3amaxy.
IToBepxHs KekciB Mae OyTH HE MIArOpiIod, a BHUTOTOBJCHI Ha XIMIYHUX
pO3MylIyBayaXx MOXYTb MaTH TPIIIUHU 1 PO3PHUBH, SKI HE 3MIHIOIOTH TOBAPHOTO

Burisay BupoOiB. Komip mependaueHuit Bia CBITIO- 10 TEMHO-KOpUYHEBOro[2].
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Kexcu moBunHI 6yTH 100pe mporneyeHnMH, 06e3 3aKaiy 1 CliJiB HeIpoMICy; 100aBKU

J0CTaTHHO PIBHOMIPHO PO3MOJILICH] Y BUpOOax.
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Puc.3. TlpodinerpamMmu opraHoaenTHYHOI OIIHKH SIKOCTI KEKCIiB 3 JI0JaBaHHIM

cuporo rapOy3a Ta OJIaHIIIOBAHOTO TapOy3a BiMOBITHO
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Puc.4. PeosnoriuHi KpuBi BS3KOCTI Ta MJIMHHOCTI TiCTa 3 JIOJAABaHHSIM CHUPOTO
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Puc.5. Peonoriuni KpuBi BS3KOCTI Ta IUIMHHOCTI TicTa 3 JOJIaBaHHIM

OJIaHIIIOBAHOTO TapOy3a
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3a J0MOMOrOI0 TPOBEACHUX OPraHo-JENTHYHUX Ta  (PI3UKO-XIMIYHUX
JOCIIKEHb, MOXHA 3pOOMTH BHCHOBOK, IO perentypa 3 mgomaBaHHIM 16%
OJra”IIOBaHOTO TapOy3a € HaOUIBII BAAJIONO.

BucHoBkH

PesynbTaTti mpoBeneHUX AOCTIIKEeHb CBIIYATh MPO MOXIIMBICTh 3aMIHU
TpaAUIIMHIX KOMIIOHEHTIB KEKCYy Ha rap0y3 13 3a0e3neueHHsIM SKOCTI BUpPOOIB 3a
(h13UKO — XIMIYHUMH Ta OPTaHOJICTITUYHUMH TTOKa3HUKAMHU.

Bukopucranus rapOy3y y BUPOOHMIITBI KEKCIB € JOIUIBHUM 3 OTJISTY
30arauyeHHs TPOJAYKTY OIOJOTIYHO LIHHUMU KOMIIOHEHTaMU , BITaMiHHO-
MiHEepaJIbHUM KOMITJIEKCAMH Ta CIIOJyKaMU aHTHOKCHIAHTAMHU, 1110 MICTATHCS B TaHIH
CHUPOBHHI.

CTBOpEHHS HOBOTO BHAY KEKCY CIIPUATAME PO3MTUPEHHIO aCCOPTHMEHTY
OOPOIIHAHUX KOHIUTEPCHKUX BUPOOIB PYHKIIIOHAIBHOI 1.

3a JIOMOMOror0 TPOBEIEHUX OPraHO-JIENTUYHUX Ta (PI3UKO-XIMIYHUX
JOCJIIIKEHb,MOKHA 3pOOUTH BHUCHOBOK, IO pelnentypa 3 jgoaaBaHHiIM 16%
0JIaHIIIOBAHOTO TapOy3a € HalOLIBII BAAJIOKO.
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Energy saving - implementation of legal, organizational, scientific, industrial,
technical and economic measures aimed at efficient (rational) use (and economical
expenditure) of fuel and energy resources and involving renewable energy sources in
economic circulation. Energy saving is an important task for the conservation of
natural resources.

Energy savings are different from energy efficiency, which refers to the use of
less energy for the same service. For example, less use of cars - saving energy, and
switching to cars with less fuel consumption, or to electric cars - energy efficiency.
But both energy-saving and energy efficiency are energy-saving techniques.

In Ukraine is important to reduce consumption in all sectors of the economy,
but energy saving in the housing and communal sector remains the most critical. The
total potential of energy efficiency in Ukraine is about 45% of the volume of
consumed fuel and energy resources.Every day, energy losses in Ukraine reach 100
million hryvnia. Only water we lose is 4 million hryvnia. All this negatively affects
the national economy of the country. Smart and efficient energy use is a key factor in
creating new jobs and economic growth. According to experts from the Institute of
Electrodynamics of the National Academy of Sciences of Ukraine, the potential of
wind energy is 2000 times that of modern energy production in Ukraine.
In the framework of the project "Best local energy saving practices" carried out by
the Consulting Center "Public Expedition Center" (Kyiv), information was collected
on existing projects and best practices in Ukraine for the implementation of energy
saving in the housing and communal services of Ukraine on local level. Most of the
projects described are quite typical technological solutions - re-equipment of facilities
with more modern energy-efficient equipment or the installation of additional

equipment. Also, a significant share in the total number of projects falls on projects
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for switching to use as energy resources local fuels (wood waste, baled straw, peat
briquettes, etc.) or electricity.

How each of us can support energy conservation: by closing the curtains at
night, you can reduce the heat loss through the windows; decreasing the consumption
of hot water by 50 liters per day leads to an annual saving of 100 liters of heavy fuel
oil; high-quality thermal insulation in construction is a key to saving energy and
maintaining a normal microclimate in the premises. Loss of energy through the cold
walls is 40-70% of the total need for warmth; you can save electricity by the color of
the walls. The white wall reflects 80% of the light directed towards it, dark green -
only 15%, black - only 9%; the leaking faucet results in a flow of 7,000 liters of water
per year (provided it drops slowly)
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An electric car is an automobile that is propelled by one or more electric

motors, using electrical energy stored in rechargeable batteries.
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Early electric vehicles may have appeared as early as 1830. Scottish inventor
Robert Davidson constructed the world’s first prototype electric vehicle in 1837, but
historians generally credit J.K. Starley, an English inventor, and Fred M. Kimball of
Boston with building the first practical electric cars in 1888. Later in the in the
decade, William Morrison of Des Moines, lowa, constructed his version of the
electric vehicle in 1891. His vehicle required 24 storage battery cells, took 10 hours
to charge, and could run for 13 hours. It could carry up to 12 people and had a 4-
horsepower motor. His car could reach speeds up to 14 miles per hour. Morrison,
however, never mass-produced his vehicle. The first commercially produced electric
vehicle was the Electrobat. It was manufactured by Philadelphia-based Morris and
Salom Company. In 1896, the Woods Motor Vehicle Company of Chicago became
the first American manufacturer of electric cars.

Officially, the first electric vehicles in Ukraine appeared in 1993: ZAZ for
Switzerland collected a batch of electric cars on the basis of "Tavria" ZAZ-1102 and
even showed them at the exhibition. But the continuation of this experiment was
not...

Today, the leader in producing such cars is China. The Ukrainian market is fast
becoming accustomed to electric vehicles. Although Ukrainians are still poorly
abandoning gas, demand is rising.

Advantages of an electric car:
1.)Cheap refueling The most economical consumers consume an average of 10 kW
per 100 km.
2.)Simple service. No oil, candles, filters, etc. A periodic review only requires a run.
Power unit, accumulators and hanging devices - only observations and control
measures. Servicing such cars can be on any service station, and the cost of services -
at times less than in conventional cars.
3.)The quiet engine of the electric car works silently.
4.)Ecology. No exhaust gases. The use of energy in electric vehicles is up to five
times more efficient than conventional engines.

The future of the electric vehicle will be brilliant. Every year, the number of
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sold electric vehicles is rapidly increasing, and in the near future they will replace
cars with an internal combustion engine.
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It is immediately worth to say that the positive characteristics depend on the
manufacturer of this lamp - his desire to save on raw materials and components
seriously reduces the quality and lifetime of fluorescent lamps.
Pros of energy saving lamps:
1)Significantly lower, compared with incandescent lamps, electricity
consumption at higher light power. If the 100W incandescent lamp has a light output
of 100-150 lumen, then the light output of a fluorescent lamp with a power of 20 W
will be 1 100-2 000 lumens - the difference is obvious.
2)Low power consumption of energy saving lamps, among other things,
significantly reduces the load on the wiring;
3)Considerable service life, in 8-10 times the service life of incandescent

lamps.
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4)When working on average 2.5-3 hours per day, a fluorescent lamp will cover
8,000-11,000 hours and will last for several years (depending on model and
manufacturer), approximately 6-8 times longer than conventional lamp

5)The highest temperature of the working energy-saving lamp will not exceed
60 °C. 95% of the energy in the incandescent lamp goes into heating, that is, at a
power of 100 W, the incandescent lamp is heated to 95 °C;

6) There is no flickering in the produced light flux

To the disadvantages can be attributed

The disadvantage of the energy saving lamp is its price, higher than usual light
bulbs, sometimes 10-20 times, but given the energy savings of using these lamps and
their service life, the transition to energy saving bulbs is ultimately more profitable
for the budget.

In addition, the KHL lamps require a cautious attitude, because they are filled
with dangerous mercury pairs, so when operating energy-saving bulbs, they should be
careful not to break. Even such lamps require special utilization, since they are very
dangerous to dispose of them on the garbage, they are difficult to decompose and
pollute the soil, so here it is appropriate to mention the rules of sorting the garbage
and find the nearest point for collecting inappropriate light bulbs KHL and used
batteries, which are collected, and then shipped to recycling plant.

Conclusion

As can be seen from this article, fluorescent lamps really save energy and serve
well if the requirements for their operation are met. The high cost and some content
of mercury vapor, of course, remain a problem for consumers, but manufacturers are
trying to solve them - for example, in modern models of energy-saving lamps,
mercury is bound by calcium amalgam and is not evaporated, as manufacturers say,
with the damage of the lamp.

Another way to save energy and to ensure that no mercury vapor enters the
living room will be the use of LED lamps, but this is a topic for a separate article.
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Ukraine's fuel and energy complex has its own unique energy carrier, which
can fully provide thermal energy in solid fuels. Nearly 35 million tons of coal are
extracted annually, and at least 100 million are needed. The main reason for a
significant reduction in coal production - depreciation of fixed assets of the industry.
It should be noted that 98 mines were put into operation in prewar years, and 50 - at
the turn of the X1X-XX centuries; 90% of the existing coal mining enterprises operate
without reconstruction and substantial modernization for more than 30 years, while
upgrading in this area should occur at most every 15 years. In addition, Donetsk coal
lies at a great depth. These are the deepest and hardest developments in the world,
experts refer to them as «C». In all countries of the world, underground coal mining
is unprofitable. Only open is profitable (Australia, Kazakhstan). However, the needs
of ferrous metallurgy and power industry do not leave us the choice. Incidentally, in

Germany and the United States, coal produces a lion's share of electricity.
In the fuel and energy complex, a significant part of the main industrial assets
of industry and labor are concentrated. Around large energy facilities, cities and
villages with well-developed infrastructure have grown. Modern, well-coordinated

settlements in Ukraine in recent decades were formed only on the basis of the
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construction of large nuclear and thermal power stations. In 50-80 years in Ukraine,
production of fuel, especially gas, was gradually increasing. In the structure of fuel
consumption, the share of coal and oil and the increase in gas began to decrease. In
the 80's, the share of gas in the structure of fuel balance as well as oil began to
decline. Total fuel production in Ukraine grew up to 1987. However, in recent years,
the absolute size of fuel production has begun to decline. This is mainly due to the
deterioration of the mining and geological conditions for coal mining in the Donbass,
the instability of the oil industry, the difficult financial and economic situation of the
country in our time and the crisis of the 90's.

Ukraine feels a lack of energy resources, and energy saving problems are
especially relevant to it. Statistical data show that in the structure of expenditures on
industrial production from the first half of the 1990s the value component of energy
resources increased three times in the material costs of products, reaching 42 percent
of their total volume. According to scientists, the energy intensity of Ukraine's GDP
over the last decade has increased by 33 percent, and today it is the highest in Europe.
Energy conservation has a significant impact on the energy security of the state, since
inefficient domestic consumption of fuel and energy resources requires an increase in
their imports, which leads to a significant dependence on exporting countries. At the
same time, the potential of energy saving in Ukraine is more than 45 percent of the
volume of consumption of fuel and energy resources. Its realization will eliminate the
acuity of external energy dependence.

Oil is the basis of the world's fuel and energy balance, the most efficient and
most convenient fuel. Oil refining products are widely used in all sectors of industry,
agriculture, transport, and households. The bulk of the products are used for energy
production, so it belongs to a group of energy industries. Oil has significant natural
advantages over solid fuels: greater efficiency per unit of weight and volume, high
calorific value, relative low cost of transportation by bulk carriers of high carrying
capacity, significantly lower costs of loading and unloading, combustion rates - all
this promotes the approval of oil as the main energy carrier as a raw material for the

chemical industry. Ukraine's oil industry is characterized by low rates, although its
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potential extraction potential may be higher. In connection with the significant
depletion of oil fields in the old industrial regions of the West, along with the
exploration and extraction of oil in the eastern regions, geological prospecting of the
shelf zone of the Black and Azov Seas, as well as the Black Sea Lowland, where in
recent years, is extracted from industrial oil.

Power engineering is an integral part of the energy complex of Ukraine. It
affects not only the development of the national economy, but also the territorial
organization of productive forces. The construction of high-power transmission lines
enables the development of fuel resources regardless of the remoteness of the
consumption areas. Power engineering is of great importance for the specialization of
the regions. In a number of regions of Ukraine (Donbass, Prydniprovia), it defines
their industrial specialization, is the basis of the formation of territorial production
complexes. Power engineering is a capital investment component of the fuel and
energy complex of any country, its basic industry. The following principles are
crucial for the development and placement of electricity in Ukraine: the concentration
of electricity production due to the construction of large district power plants using
cheap fuel and hydropower resources; combining the production of electricity and
heat for the purpose of heat supply of cities and industrial centers.

1. The general concept of a fuel and energy complex

2. Fuel and energy complex of Ukraine and its importance in industry.

3. What are the energy saving problems in Ukraine?

4. The oil industry and its importance for Ukraine

5. What is the influence of the electric power industry on the development of
Ukraine?
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YK 321 Texuiuni Hayku

PO3POBKA I'VEHOI TIOMA I 3 EKCTPAKTOM HIBISCUS
SABDARIFFA
Oobnamcoka A.A.
cmyodeHmKa axynvmemy 0i10mexHo102ii ma eKoa02iuH020 KOHMPOIO
Hayionanvnuu ynisepcumem xap1oux mexnonoziu
m. Kuis, YVkpaina

['yOHa mnomana BITHOCUTHCS 10 BHUPOOIB JIEKOPATHUBHOI KOCMETHKH Ha
’KUPOBOCKOBIII OCHOBI 1 BUKOPUCTOBY€ETHCSI HE TIUIBKH ISl 3a0apBiieHHs Try0, ane 1
JUIA 3aXUCTy iX BiJ 30BHIMHIX BIUMBIB [1]. PHHOK [aeKOpaTHMBHOI KOCMETHUKH
BKJIIOYA€ ce0e BEJIMYE3HUI aCOPTUMEHT LIbOI'0 TOBapy. ICHYIOTh MOMAJIU TITI€EHIYHI,
MAaToBI 1 ITITHCOBI, CTiHKI, 3BOJIOKYIOUI, )KMBUJIbHI, aTJlacHi 1 6arato iHmux [2] .

['y6Ha momaza 30araduena ekctpakroM Hibiscus sabdariffa. Hibiscus sabdariffa
— 1€ pociMHAa 3 UIMPOKUM JIMCTSM, SCKPAaBUMHM KBITAMH PI3HOMAaHITHOIO
3a0apBieHHS 1 AepeBHUM cTeOs0oM [3].

OCHOBHMUMH [IIIOYMMH PEUYOBUHAMHM € OpraHiyHi KUCJIOTH (Ti0iCKycoBa,
JTUMOHHA, SIHTapHa, sf0;y4yHa, BuHHa — 15-30%), momicaxapunu (15%), nekTuHu
(2%), aminokucnotu (10%), d¢maBonoinu Ta anrtomianu (1,5%) (uianiguH-3-
TUIFOKO3HI, TliaHiAMH-3-KCHJIOTIIIOKO3U I, Jeab(QiHIINH, Aeb(iHiguH-3-TIIFOKO3HU/I,
nenbdiHiH, Ti0icueTpuH, Tri0icuMH, Ti0ICIETHH, TO3IMETHH, calJgapeTHH,
cabgapeTpuH, KBEpIETHH), MiHepaiabHI pedoBuHH, BiTaMinu C 1 P [4]. 3aBasku
BMicTy BitamiHiB A, C, B 1 E, ppykToBHX KHCIOT (JIUMOHHA, A01y4YHa, aCKOPOIHOBA),
HE3aMIHHUX AaMIHOKHCIIOT, MIKpOCIeMeHTIB (MarHii, 3ami30, ITUHK, KaJbIlik),
010()1aBOHOIIIB YMHUTH AHTUOAKTEplajdbHy 1 MOM SKIIYBaJbHY 10 Ha MOBEPXHIO
ry0, amke ryou morpedyroTh mocTiiiHoro 3axucty 1 gorisay. lkipa ry0 He mae
CaJIbHHUX 3aJ103, TOMY OyJb sIKi 30BHIIIHI BIUTUBH JJIS HUX € HeOe3mevyHimmMu [5].
Tomy € akTyalbHUM pO3pOOWTH TYOHY IOMaay, ska OyJe MaTu rapHl 3axHCHI,
KUBWJIbHI, 3BOJIOKYIOUl 1 JIKyBaJlbHI KOMIOHEHTH. KOMIOHEHTH pOCIMHU MaloTh

BUpaXEH1 aHTUOKCUJAHTHI BJIACTUBOCTI. BOHU CTpUMYIOTh pyilHYBaHHS €JIacTHHY -
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CTPYKTYPHOTO KOMITOHEHTa MUKKIITHHHOI pedoBuHH mikipu [2]. Hibiscus sabdariffa

BBOJISITh JI0 CKJIaTy KOCMETHMYHUX 3ac00iB 3 MPO(PUIAKTUUYHUMH 1 OMOJIOMIKYIOUUMHU

BJIACTUBOCTSIMH [6].

['ybna nomana 3 exctpaktoM Hibiscus sabdariffa BimHocuThCs 10 HaTypanbHOT

KOCMETHKH 1 Ma€ B CBOEMY CKJaJl TaKy CUPOBHHY: OJIKOJMHHUIA BICK, KaCTOPOBY

OJIif0, JIAHOJIH, KOKOCOBY OJIiI0, MacCjIsHMi Ta crnupToBuii ekctpakt Hibiscus

sabdariffa, edipny ouito amenscuny, koncepsanT Euxyl PE-9010.

Tabnuys 1

Penentypa ryonoi momaam 3 ekcrpakrom Hibiscus sabdariffa

OpranoJienTH4YHI MOKA3HUKHU I'YyOHOI IOMAIH

Buicr %, Bix Hopma Butpar r
Ne CupoBuHa MacH roToBOro CHPOBMHH Ha
OTMHHIIIO
NPOAYKTY NPOAYKIil
1 | BooxonuHMA BicK 15 0,75
2 | Jlanomiu 23 1,15
3 | Pununosa omist 24 1,2
4 | KokocoBe macio 16 0,8
5 | Macnsanuii ekcrpakT Hibiscus sabdariffa 10 0,5
6 | Cnuprosuii exkctpakt Hibiscus sabdariffa 9 0,45
7 | KoncepsanT Euxyl PE-9010 2 0,1
8 | Bimmymika 1 0,05
9 | Pazom 100 5
Tabnuys 2

Ha3Ba nmoka3zHuka

I'yona nomaga

30BHIIIHII BUTIIA

IToBepxHs rnajaka, OJHOPiIHA, PIBHOMIPHO 3a0apBiieHa

Kounip

BitactuBuil K0nbOpy noMaau

3amnax

Biactusuii momami

[ToxpuBHA 34aTHICTH

PiBHWMiA, ogHOPIIHUH
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Puc.1. ToroBwmii Bupi0 — ry6Ha momasa 3 ekcrpakrom Hibiscus sabdariffa.
[Ipu mnpoBeneHHI MIKpOOIOJIOTIYHOTO JOCTIPKEHHST TyOHOI momMaaud 3
exctpakrom Hibiscus sabdariffa, moxxna 3po0uTH Taki BUCHOBKH:
VY 3pa3ky ryoHoi momamu Nel (5 mic., 6e3 KOHCEpPBaHTYy) Ma€ HAWBHUIILY
KUTBKICTB KoJIoHiH (10 100).
VY 3paszky Ne 2 (5 mic., 3 KOHCEPBAHTOM) Ma€ HEBEIUKY KiIbKICTh KOJIOHIN ( 10
20).
V¥ 3paszky Ne 3 (1 nenb, 6€3 KOHCEpBAHTY) MPUCYTHS MIKpOOHA KOHTaMIHAII1S.
3pazok Ne4 (1 nenb, 3 KOHCepBaHTOM) OyB HOBHUM 1 MaB B CBOEMY CKJIaJi
KOHCEpBAT, BUSBUBCS HE KOHTAMIHOBAHHM.
Lle BKka3ye Ha MEHIITYy ypaXXeHICTh BipycaMH MOMaay 3 KOHCEPBAHTOM.
VY cupoBuHI IS IPUTOTYBaHHS TYOHOI TOMaJM KOHTaMiHaIllisl OakTepiaabHOI
Ta rpuOHOI MIKpO(IOpU BIACYTHSA, TOMY MOXHa 3pOOMTH BUCHOBOK, IO YPa)KEHHS
3pa3kiB Ne 1, 2, 3 B110ys10CSl B HABKOJIUITHBOMY CEPEOBUILII.
Tabnuys 3
Po3paxyHnok BignmyckHoi uinu 3a 1000 oqxuaunb ry0Hoi momaau 3

excrpakrom Hibiscus sabdariffa, rps.

Ne | ITokazHukn BapricTs, rpH.
1. | BupoGuuua cobiBapTicTh 11850,92

2. AJIMIHICTpAaTHUBHI BUTPATH 3555,28

3. | Burpatu Ha 30yT 2133,17

4. IToBHa cobiBapTiCTh 17539,37

5. | PenrabensHicth, % 50

6. | [IpuOyrok 8177,14

7. OnroBo-BianyckHa 11iHa 3a 1000 onuHUIH 25716,51

8. | OnroBo-BiamyckHa 1iHa 3a 1 ogunuUIo (5 p.) 25,72
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3a oCTaHHI POKHM JOCIIJKEHHIO €(QEKTUBHUX PEXKHUMIB POOOTH CHCTEM
eneprozadesnedenns (CE) 3 korenepaiiiiHo-TerionacocHuMu yctanopkamu (KTHY)
MPUCBSIYCHO HU3KY MyOJiKallli BITYM3HSIHMX Ta 3aKOpJOHHUX aBTOpiB [1 — 18], me
MiATBEPHKEHO BHUCOKY C€HEPreTUYHYy 1 EKOHOMIYHY e(QeKTHUBHICTh, a TaKOX
exoJioriuny 6esrneunicte CE 3 KTHY. B namomy gociiikeHHI BUKOHAHO aHal3
E€HEepreTMyHoro Tta ekoHoMmiyHoro acmekTiB edektuBHocti CE 3 KTHY 3
BUKOPUCTAHHAM TEIUIOTH BTOPUHHUX EHEPropecypciB: TEIIOTH BIAXITHUX Tra3iB
NaJIUBHUX KOTJIIB Ta TEIJIOTH 3 KOHJACHCATOPIB XOJOAUIbHUX MAIIHH.

Metoro JOCHIKEHHSI € aHalli3 €HEPreTMYHOro Ta €KOHOMIYHOIO aCIEKTIB
edexktuBHOCTI CE 3 KTHY 3 BUKOpPUCTaHHSIM TEIUIOTH BTOPUHHUX €HEPropecypciB
(TeroTH BIOXITHUX Ta3iB MAJMBHUX KOTJIB Ta TEIJIOTH 3 KOHJEHCATOPIB
XOJIOIWJIBHUX MalWH, 3 BUKOPUCTAHHAM HHU3bKoTeMIiepaTypHoi tersiotd B KTHY), 3
METOI0 BU3HAYCHHS €(EKTUBHUX Ta €KOHOMIYHO OOTPYHTOBAHHUX PEXKUMIB pOOOTH
CE 3 KTHY y pa3i BUKOpUCTaHHS TEIUIOTH BTOPUHHUX €HepropecypciB. B Hamomy
nociipkeHH1 nposeneHo oliHoBaHHs edektuBHOCTI CE 3 KTHY (3 mpuBomom Bia
razonopurHeBoro asuryHa (I'TIM)) ta mixkoBumu mxepenamu termotu (IIAT) —
nanuBHuMu koTiaamu. Cxemu CE 3 KTHY wnaBenmeni B poGotax [1, 19]. Pan
eHepretnyHux Ta ekoHoMiuHux mnepeBar CE 3 KTHY ta IIJT 3a3naueno y
nyomikamisx [9 — 18]. Meroanuni ocHoBH 3 omiHtoBaHHs eextuBHoCcTi CE 3 KTHY
HaBezieH1 B podoTtax [7, 11 — 14, 20].

B wnamomy nocmimkenHi mnpoananizoBaHa edektuBHictTh CE 3 KTHY, nHa
OCHOBI pe3yJIbTATIB JOCHIIKEHb [6, 8 — 18], Mg TEmaoBOi CXeMH OMaTIOBAIBHOI
KOTEJIbHI Ha MPUPOJHOMY Ta3i, 3 BUKOPUCTAHHIM TEIJIOTH BIAXIAHHUX ra3iB KOTJIB.
MaxkcuManbHa ONaNiOBallbHA MOTYXHICTh KOTedbHI cTaHoBuUTH 13,01 MBT.
[ToTyHicTh cnioxkuBauiB rapsiyoro Bogonocrayanus (I'BIT) cranosuts 5,65 MBT. B
JOCIIKEHH] OlliHeHa e(eKTUBHICTh TpbhoxX BapiaHTiB 3actocyBaHHs CE 3 KTHY B
TETJIOBIM CcXeMi, pe3ysbTaTh HaBeleHI B Tabmuil 1, 1 MO3Ha4eHi Taki BapiaHTH

yTHITI3a1li1 TEIJI0BOT MOTY>KHOCTI BiaXiaHuX razis: 1 — 75%; 2 -50%); 3 — 25%.
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Tabmums 1 — [Mokazauku ePeKTUBHOCTI TEMIOBOI CXEMHU OTATIOBATIBHOT

BojorpiitHoi koTenbH1 3 CE 3 KTHY 3 BUKopucTaHHSM TEIUIOTH BIAX1THUX ra3iB

KOTJIIB
Moxasmui Bapiant 3actocyBanns KTHY
1 2 3
Piuna ekoHOMIs 25.66 23,22 20,40
poboyoro nanmaa, %o
Temneparypa ) 83,75 112,5 141,25
BiAX1HMX Ta3iB, °C
ExonoMmist po60£10.r0 2036,00 1738,73 1660,26
TIAJIMBA, TUC. M /PiK
ExonoMis K.()H_ITIB, 18,296 15,100 11,418
MJIH. TPH./piK
TeleH okynHocti KTHY, 154 1,87 2,47
POKIB

Ax BuAHO 3 Tabn. 1, HalOLIBII €PEKTUBHUM 33 TEXHIYHUMU, CHEPTETUUHUMU
Ta €KOHOMIYHMMH TMOKa3HUWKamu € BapiaHT 3actocyBanHia CE 3 KTHY B Temosiii
CXeMl OMNajloBaIbHOI KOTENbHI 3 BHKOpUCTaHHAIM 50% TEmioBoi MOTYXHOCTI
BIJIX1JHUX Ta3iB, IPU IKOMY TeMIEpaTypa BIAX1IHUX Ta3iB craHoBUTH 112,5 °C.

B namomy nocmimkenHi Takox mpoanarnizoBana egextuBHicTh CE 3 KTHY, nHa
OCHOBI pe3yJbTaTiB JOCIIKEeHb [6, 8 — 18], I TEMIoBOi CXEMU MPOMHUCIOBO-
ONaJIIOBAJIBHOI KOTEJIbHI KOHCEPBHOTO 3aBOAY (ITaJUBO — Ma3yT), 3 BUKOPUCTAHHSAM
TEMJIOTA BiJ KOHACHCATOPIB XOJOJWIBHUX MalIMH. MakcuManabHa TMOTY>KHICTD
cnoxkuBauiB onaneHHss Ta ['BII cranoBute 1,64 MBT. OuineHa e(eKTHUBHICTb
qoTupboX BapiaHTiB 3actocyBaHHs CE 3 KTHY B TemnoBiéi cxeMi MpOMHCIOBO-
OTATIOBAJILHOI KOTEJBHI, Pe3yJIbTaTh HaBe/eHl B Tabuumin 2. B Tabnuiii 2 nmo3HavyeHi
Taki BaplaHTH YTWJII3allli TEMJI0OBOI MOTY>KHOCTI BiJ KOHIEHCATOPIB XOJOAUIBHUX
MaIllMH B TEIUIOBIH CXeMI KOTENbHI: 1 — peXuM 13 3aMIIICHHSIM KOTreHepalliiHo-
TEIMJIOHACOCHOI0 ycTaHOBKOI 100% moTtyxHOCTI criokuBauiB onanenHs ta ['BIT; 2 —
peXUM 13 3aMINICHHSIM KOTEHEPAIlifHO-TEeIJIOHACOCHOI0  YCTaHOBKOWO  75%
MOTYXHOCTI crnoxuBauiB onaneHHs Ta 100% mnortyxHocTti cnoxkuBauis I'BII; 3 —
peXUM 13 3aMilIEHHSIM KOI€HEpalliiiHO-TEeIJIOHACOCHOK  ycTaHOBKow  50%

MOTYXHOCTI crnoxuBauiB onaneHHss Ta 100% mnortyxnocti cnoxkuBauis ['BII; 4 —
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peKUM 13 3aMIIIEHHSAM KOT€HEpalliiiHO-TEIUIOHACOCHOK  yCTaHOBKOKO  25%
MOTYXHOCTI cioxuBauiB onajeHas Ta 100% motyxHocTi cioxkusauis ['BII.
Tabmuns 2 — [loka3HUKM ePEKTUBHOCTI TEIUIOBOI CXEMU IPOMUCIIOBO-
OTaTIOBANIbHOI KOTeNbHI KoHCcepBHOTO 3aBoay 3 CE 3 KTHY 3 Bukopucranusim

TCIIJIOTH BiI[ KOH,HeHcaTOpiB XOJIOANJIbHUX MallliH

TMoKa3zHuK BapianTt 3actocyBanust KTHY
Piuna exkoHOMIS
p060q0£o aJvBa 100 5219 379 276
BOJIOIPIHO0 YaCTHHOKO
KOTeJbHi, %o
ExoHoMIA KOLLTIB, 205 0.717 sincymas
MJIH. TPH./pIK
g;lzxm okynHocti KTHY, 261 5 26 e oKyTIOBYCTBOA

Ax BugHO 3 Tabm. 2, HaWOLIBII e(EeKTUBHUM 3a CHEPreTUYHUMHU Ta
€KOHOMIYHUMU MOoKa3HuKaMHu € BapiaHT 3actocyBaHHsA CE 3 KTHY B temioBiii cxemi
KOTEJIbHI KOHCEPBHOTO 3aBOJIy Y PEXKHMMI 3aMIILEHHSI KOT€HEepaliiiHO-TeMIOHACOCHOIO
ycranoBkoto 100% moTy>kHOCTI crioskuBayiB onanenHs ta ['BIIL.

BucHoBkH

B crarti 3piiicHeHO aHali3 EHEPreTMYHOrO0 Ta EKOHOMIYHOTO acCIeKTiB
epextuBHOCTI CE 3 KTHY 3 BUKOpUCTaHHSIM TEIUIOTH BTOPUHHUX €HEPrOpecypciB
(TermoTH BIAXIJHUX Ta3iB MAJIMBHUX KOTJIB Ta TEIUIOTH 3 KOHJIEHCATOPIB
XOJIOAWIBHUX MAIlIMH, 3 BUKOPUCTAHHIM HU3bKOoTemnepaTypHoi temiotd B KTHY).
3anpornoHOBaHUN MiAX1J JI03BOJIMB BU3HAYUTU EHEProeeKTUBHI Ta E€KOHOMIYHO
oOrpyHTOBaHI pexumMu poOotu gociimkennx BapiantiB CE 3 KTHY 3
BUKOPUCTAHHSAM TEIUIOTH BTOPUHHUX €HEPrOpecypciB.
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