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BU3HAYEHHA JOIIJIBHOCTI BCTAHOBJIEHHA
KOHTPOJIEPA B CUCTEMI OITAJIEHHSA ITHAUBIAYAJIBHUX
AKHUTJOBUX ITPUMIIIIEHD

B.I. AEIIKO, T.IO. OBOPOHOB, A.M. TEPE3IOK

Hayionanvnuu mexuiunui ynieepcumem Ykpainu
«Kuiscokuti nonimexniunuii incmumym imeni l2ops Cikopcbko2o»

OCHOBHOI0O METOIO Ta 3aBJaHHAM [OCITI/DKCHHA € TMOPIBHSHHS PEe3yJAbTaTiB PO3PaXyHKY
EHEpreTUYHO1 MOTPeOM >KUTIOBUX MPHUMIIIEHb 3 NPUBEACHUMH (DAKTUUHUMHU JTaHUMU
noTpeOM Ha OMAJEHHS B CHUCTEMI 3 BCTAaHOBJICHMM KOHTPOJEPOM Ta 0e3 HbOro 3a OAMH
onaoBaIbHUN TIepioa. O0’ekToM  IOCHiKeHHs Oyino oOpaHO OJHOKIMHATHY KBapTHDY,
aranpHOI0 Tomero 48 M>. Ksaprtupa 3Haxomuthes B Micti KniB Ta mae cximHo-3axizHy
opieHrtamiro. Cucrema OIajJeHHS [aHOi KBapTHPH, MPEACTaBise CcOO00I0 1HAMBIAYaTbHY
CUCTEMY OMNAJCHHS 3 JBOKOHTYPHUM Ta30BUM KOoTiioM (motyxHicTio 24 kBt Ta KK/ 0,9) Ta
BCTAHOBJIEHUM KOHTPOJIEPOM, SKHUI J03BOJISIE PEryjialoBaTH POOOTY KOTIA, a caMe PEeXUM
BKJIIOYCHHS/BUKITIOYEHHS, B 3aJ€XKHOCTI BiJ BHYTPIIIHBOI TeMIeparypu B KiMHATI Ta
3aJIaHOTO TEMIIEPaTypHOTO PEeKUMY. TakoX B JaHIA poOOTI pO3IIISAAETHCS BUMAA0K TaKOl K
CHCTEMH ONAJICHHS, U1 aHAJIOTIYHOTO 00’ €KTa JOCHIKEHHs, ane 6e3 KoHTponepa. B manii
CHUCTEMI PETYJIIOBaHHS KOM(POPTHUX YMOB B TPUMIIICHHI 3JIHCHIOETHCS CIOXKHBAYEM
MEXaHIYHO Oe3MocepeslHb0 B KOTJIi, a CaMe pPEryJlOBaHHSIM TEeMIIEpaTypu TEIUIOHOCIS B
KOHTYpI omnajieHHs. 3riaHo 3 [1] mpoBeaemMo po3paxyHOK €HEpreTUYHOI MOTPeOr Ha OTAICHHS
JUISL TAaHO1 KBAPTHUPH.
Quna = Qunt —Mugn " Qrgn » 1)

Takox mpoBeneMO pO3paxyHKH TeIUIoNepeaayi B PeXHMI ONaleHHs, TeIulonepenayi
TPAHCMICI€I0, CYMAapHOI TeIUIoNepe1adl BEHTHIIIIEIO 1 PO3paxXyHKH MPUBEICHHS (HaKTHIHOI
€HEepronoTpedy Ha OMaJeHHS MPUMIIIEHHS B CHUCTEMI 3 KOHTPOJIEpOM Ta 0€3 HbOTO, Ta
3aHECEeMO PO3paxyHKH 10 Tadnuii 1.

Tabauys 1

IIpusedena 0o HopmamuHux ymos ¢haxmuuna enepeonompeda NPUMiLyeHHs

CucremMa 3 KOHTPOJIEPOM Cucrema 0e3 KOHTpoOJIEpa
MinIHB FﬂHOpM Fﬂq)aKT Wra3y Qrasy; an, Wra3 Qrasy; an,

, M kBr'ron | kBrrog |y, M kBt'rog | kBt'roxg

»KoBTeHb | 11,9 14 68 540,60 459,38 93 739,35 628,27
mucronax | 18,1 | 19,1 122 969,90 918,86 167 | 1327,65 | 1257,79
rpymess | 22,5 | 20,5 140 1113,00 | 1221,24 | 208 | 1653,60 | 1814,42
CIYCHb 247 | 244 | 169 1343,55 1359,69 | 216 | 1717,20 | 1737,83
JIIOTUH 23,6 | 25,9 168 1335,60 | 1216,65 | 228 | 1812,59 | 1651,17
OepeseHb 19 24,1 129 1025,55 808,30 171 | 135945 | 1071,47
> | 5985,63 > | 8160,94

HopmatuBHI BHYTpIIIHIO Ta 30BHIIIHIO CEPEIHBOMICAYHI TEMIEepaTypd BHU3HAYAEMO 3TiIHO
[2]. ®PakTHuHI CEpeTHBOMICSIYHI TEMIIEpaTypH Ui onaitoBaibHOTO mepioxy 2017/2018 pik
BH3HAYaeMO 3T11HO [3].
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Sk BHIOHO 3 pO3paxyHKIB CHCTeMa 3 KOHTPOJEPOM 3ale3ledye MEHIIE CII0KUBaHHS
OPUPOIHOTO Ta3y Ta 3MEHIIYE EHEprornoTpedu Ha OMaJeHHA MPHUMILICHHS 0 piBHA
PO3paxyHKOBOI €HEPTEeTUYHOI MOTPEOU Ha OTATICHHS.

BucHoBok. J{aHi po3paxyHKH MOKa3aJIH, [0 TETJIOCIIOKUBAHHS B CUCTEMI 3 KOHTPOJIEPOM Ha
26% HUXKYe HIK B CHCTEMI OMajeHHs 0e3 HbOro Ta € HAOMMKEHUM JI0 PO3PaxyHKOBOTO
3HaueHHs eHepronorpedbu. Tomy, 3a pe3yabTaTaMu JOCHIKEHHS, BCTAHOBIEHHS! KOHTPOJIepa
B IHJIUBIAyalbHY CHCTEMY OTIAJICHHS € JIOIIJTbHUM.

CnHCOK BUKOPUCTAHUX JIZKepeJt
1. ICTY b B.2.6-189:2013 Metoaun BuOOpY TEIUIOI30JALIAHOIO Marepiady ajs
yreruieHHs oyaisens - K.: Minperion0yn, 2014. — 48 c.
2. ACTY-H b B.1.1- 27:2010 bynisensHa xmimaronoris - K.: Minperionoyzn, 2010. —
132 c.

3. [EnextponHnuii pecypc] — Pexxum moctymy no pecypcey: https:// www.rp5.ua/
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KJACU®IKALIS «<ENERGY HUB» B 3AIAYAX MIJABULIEHHS
PIBHSI EHEPTETUYHOI BE3NEKH JOKAJBLHUX (MAJTHUX)
CHCTEM EHEPTO3ABE3NEUEHHS

[0.A. BEPEMINUVK, A.L3AMYJIKO

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”,
Institute of Energy Saving and Energy Management

Po3BUTOK HETpagUIIIHHUX Ta BiTHOBIIOBAHUX JPKEPEN €HEPTii CIif PO3TIIAIaTH K BaXKITUBUN
(bakTop MiABUIICHHA €HEPreTUYHOI Oe3neku. MacimtabHe BUKOPUCTaHHS MOTEHLIATy TaKHX
JoKepen eHeprii B YKpaiHi € He TUIBKK HalllOHAJLHUM TMPIOPUTETOM, aje Ma€e TaKOX 3HayHE
MDKHApOJHE 3HAYCHHS, K BaXKJIMBHHA (PAKTOp MpOTHAIl I10OaJbHUM 3MiHAM KIIMaTy, IO
MOKpallye 3arajlbHUN CTaH EHepreTuyHoi Oe3meku B €Bpori. 3’gBISIETbCS mOTpeda y
3abe3neueHHi e(peKTHBHOro (hYHKIIOHYBaHHS HETPAJMLIAHUX Ta BiTHOBIIOBAHHX JKEpEI
eHeprii K OKpeMo, TaK 1 3 ypaxyBaHHSM IX IHTEerpamii J0 ICHYIOYHX EHEPrOCHCTEM,
CTBOpPEHHS 1HTETpoBaHOi eHepromocTadanbHoi cuctemu (Energy hub). Konmemnmis «Energy
huby» momnsarae y moegHaHHI €IEMEHTIB €HEPIeTHUHOI 1HPPACTPYKTYpPH, 30KpeMa OB’ sI3aHUX
13 3a0e3MeueHHsIM CII0KMBAYiB €JEKTPOCHEPTi€l0, TEIJIOM, XOJIOJIOM Ta IHIIMMHU BUIAMHU
€HEProHOCIiB TUM caMUM 3a0e3mnedylourd OOMiH MOTYKHICTIO MK 1HIIMMH €HEPTeTHYHHUMH
cucremMamu. BpaxoBytoun, mo «Energy hub» ¢opmyloTbcs Ha HE3HAUHUX TEPUTOPIAX 13
3a0€3MeYeHHsIM TIeBHOI KIJIBKOCTI CITOKMBAYIiB 1 iX B3a€EMOJISI 3 €HEPreTUYHOI CHUCTEMOIO
MOJKE BILUTUBATH HA CHEPreTHUHY O€3MeKy JIOKAIbHUX (MalluX) CUCTEM eHepro3ade3rneyeHHsl.
3 Meroro  3a0e3leueHHs  IUIAHOBOTO  PO3BUTKY  JIOKAIBHUX  (MaJluX)  CHUCTEM
eHepro3abe3rneyeHHs, BUHHKA€ HEOOXIHICTh B mpoBeleHHI kiacugikamii «Energy hub»
BIJIMOBIIHO 3 BpaxyBaHHIM iX MOXJIMBOCTEH caMe B YacCTHHI 3a0€3MeUYeHHs €HEePreTHYHOI
0e3IeKu perioHy. AJITOpUTM TIPOBEACHHS Takoi Kimacudikarii nependadae posnoain «Energy
hub» 3a KpuTepisiMU BCTAaHOBJIECHOT MMOTYKHOCTI, B3a€EMO/Iii 3 €HEPreTUYHOT CUCTEMOIO, y4acThb
B ITIIBUIICHHI SIKOCTI HAJaHHS MOCIIYT, IKOCT1 €JIeKTpo3abe3neueHHS.

Pesynpratu kmacudikarii MOXYTh CTaTH OCHOBOKO METOJOJIOTIi IIIOJO0 BHU3HAYCHHS
ONTUMAIBHOI CTPYKTYpH 1 MapaMeTpiB IHTETPOBAHMX CHUCTEM CHEPro3ade3NeueHHs IS
NPUAHATTS. OOTPYHTOBAHUX MPOEKTHHUX PILIEHb, 1110 € 3a[IOPYKOI0 MOXKIJIUBOCTI ONTUMAIBHOTO
KEpyBaHHs pPEXKHMAMH TaKMX CHCTeM 1 HAWBaXKJIMBIIIOK YMOBOIO 3a0e3leueHHs
epeKTHUBHOCTI iX (YHKIIOHYBaHHS Ta 3a0e3MEUYEeHHs EHEePreTHYHOi Oe3MeKH, SK OKPEeMHUX
pErioHiB, TaK KpaiHH B ILIIOMY.
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THE 1 KW STIRLING ENGINE FOR SOLAR POWER
SYSTEM WITH PARABOLIC CONCENTRATOR AND ELECTRIC
GENERATOR

V.P. STOUDENETS, D.V. DUDARCHUK

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Institute
of Energy Saving and Energy Management

The work deals with the peculiarities of the solar-electrical power conversion in the solar
power system (SPS) based on the Stirling engine and designed at the laboratory of the
Institute of Energy Saving and Energy Management Igor Sikorsky Kyiv Polytechnic Institute.
The experimental SPS consists of: 1. Solar concentrator (SC). 2. Stirling engine (SE), with the
hot space located in the SC focus. 3. Electric generator (EG), connected via belt drive with SE
pulley. 4. Measuring equipment. The SC is a six-section dural parabolic dish, covered with
the mirror foil, mounted on a tripod base with the ability to turn 360° and to aim. The
characteristics of the SC are:

e Midsection diameter 1,5m

e Midsection area 1,77 m?
e Focal length 0,6 m

e Diameter/focal length ratio 2,5

e Angular aperture 64°

e Power 1,8 kW

The objective is the thermodynamic calculation of the 1 kW Stirling engine of B- coupling
with the rhombic drive for the SC optimal operation. Such a coupling and a drive make it
possible to reduce the shading area of the reflecting surface by the SE body. The SE
calculation carried out in the work is based on the Schmidt isothermal model. Schmidt theory
assumptions:

— Processes of regeneration are ideal; there is a perfect regeneration.

— Instant value of system pressure is constant.

— Conditions of the working fluid are changed as an ideal gas.

— Gas volume changes are sinusoidal.

— Temperature of cylinder walls and piston is constant.

— The expansion-compression processes are isothermal.

— The amount of working fluid is constant.
The peculiarity of thermodynamic calculation is the use of the basic design parameters of a
rhombic drive:

— Connecting rod length,

— Crank radius,

— Eccentricity.
As a result of the calculation, the 1 kW SE basic design characteristics and several variants of
the piston diameter / stroke ratio are obtained.
The results of the work will be used to develop the SE operating concept, which will enable
the increase of the overall power of the SPS and its efficiency.
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ENERGY SAVING TECHNOLOGIES OF ECO-DESIGN IN
PROTECTIVE CLOTHING CREATION

L.D. TRETIAKOVA, L.O. MITIUK

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Institute
of Energy Saving and Energy Management

Risk reduction providing bearable conditions for workers, who are involved during the
exploitation of active electric equipment, are very actual problems in the modern energy
industry. Electromagnetic fields of operational frequency from electrical equipmentwith
voltage about 110-750 kV and whichare located in the open area, are one of the most
dangerous factors having an influence.

Mechanism of negative impact of external electromagnetic fields on people is caused by
production of internal induced current. The impact level depends on electrical and magnetic
characteristics of clothing, body orientation according to the vectors of electrical and
magnetic fields voltage, and also on the distance from the electrical equipment, duration of
action and protection means presence. The only way to protect workers, who work next to the
such equipment is to use screened protective clothing.

The modern stage of engineering development of protective clothing is directed at
implementation of new materials. The new generation of synthetic fibers and materials are
produced on the basis of natural resourcesrecycling, with imitation of functional and shape-
generating characteristics of biodesign and nanotechnologies. Design of functional and
comfortable clothing, which protects from electromagnetic fields impact provides normal vital
activity of workers during the working process and improves labor effectiveness, therefore, it
is advantageous to use materials with multifunctional characteristics.

Authors suggest using composite textile two-layer materials to produce protective screened
clothing. The material has to have high conductivity and the minimum possible magnetic
penetration to cut down EMF impact. The clothing is made from two-layer material, which
consists of nonwoven polypropylene fabric (internal layer) and layer of polyaniline
nanoparticles about 90 nm thick (outer layer). Polyaniline fabric has 10' -10"* (Ohm/m)
electrical resistance and it is used like insulatingelement. Surface layer has low electrical
resistance (1.2...2.5) 10> (Ohm/m) and it is used like conductive element. Protection of
workers in screened clothing is going in the following way: during the passing of the wave
through the first conductive layer, induced currentcloses on the surface layer. Internal
dielectric layer protects the worker from the current, which can flow in the case of getting to
pace voltage o orindirecttouch voltage. Two basic types of protective clothing were designed:
set of clothing (elongated jacket and trousers) and straight silhouette hooded overalls.
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IMPROVEMENT OF METHODOLOGY OF FORECAST FOR
PROPAGATION OF HEAVY METALS INTO THE SOIL

V.M. Melnyk, M.V. Maslennikov

Ivano-Frankivsk National Technical University of Oil and Gas, 15 Karpatska Str., Ivano-
Frankivsk, 76019, Ukraine

Hazardous emissions of automobile transport include both the gas phase and solids
including soot and heavy metals. Gas phase of emissions is distributed by air, and solid
particles penetrate into soils where it is important to have the laws of their distribution and
therefore the prediction of the distribution of harmful compounds emitted from exhaust gases
of automobile engines is relevant. In methods of Rozsky A.V., Liuta O.V. and Trunova I.O.
take into account initial conditions that are difficult to extend to other components. For
research a site was selected on the soil surface on the roadside of the highway with a constant
surface concentration of toxic components. According to Fick's first law the mass of harmful

components passing through a section of the plane dS in the direction of diffusion over time
dt is:

aM =-D% asar (1)
dx

where dM is the number of harmful components diffusing in the direction of x; ¢ is
concentration of harmful components at a certain depth; D is diffusion coefficient.
Equation of material balance for the considered elementary platform has the form:

_p% dsar+p| % d(@j dsdz — 2% qsar =0 )
dx dx dx dx

where «, is the coefficient of filtration. By denoting % =u and after simplification the

equation of the material balance (2) is reduced to a linear differential equation of the second
order:

¢ 0¥ =0, 3)

According to known concentrations of harmful components at some depth /,and /,

c(ll)= ¢ o, c(lz)=c2 and provided stationary diffusion process solution of the differential
equation (3) takes form:

_ o(l,—1) _
C2 cle Cl 02 ox

c(x) = = g + oo (1- ea)(lz—ll)) e . 4)
Hence, according to equation (4) depth of penetration of harmful components into the
soil can be estimated from known surface concentrations, diffusion and filtration coefficients.
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USE OF ARCHIVAL AERIAL PHOTOS TO RECONSTRUCT
CHANGES OF ANNUAL LOAD OF THE LANDFILL IN PROMNIK

Maciej Hajdukiewicz

Kielce University of Technology,
Department of Environmental Engineering, Geomatics and Energetics

An important issue of environmental engineering is the estimation of the amount of
waste going to landfills. One of the most convenient methods for measuring the landfill
volume increase is photogrammetry, because using archival aerial photos can enable
measurement of previous state of the object. As a result of the implementation of the Polish
Waste Act, 2012, municipal waste cannot be placed in landfill and must have been previously
processed into an MBT (mechanical — biological treatment) installation. The aim of these
legal regulations was to increase the amount of recyclable waste and to decrease municipal
waste dumped on landfills. The aim of the study was to assess a decrease of amount of
municipal waste stored in the landfill after 2014, using photorammetrical measurement
methods. The studied landfill is situated in Promnik near Kielce, Poland. An archival aerial
photos from 2003 and 2015 were used for the stereophotogrametrical measurement, and ALS
derived DEM of 2014, developed according to the requirements of the ISOK project was used
as reference surface model. Automatically extracted photogrammetrical DEMs were corrected
using reference ALS DEM, and the volumes of each time were calculated using spatial
analysis tools of Quantum GIS software, for assessment of annual load between 2003 and
2014, and separately 2014 and 2015. Annulal load before 2014 was assessed as 71196 m”.
Analysis of the DEM and orthophotomap of 2015 showed, that 40 % of load (volume of
26805 m’) brought after 2014, is stored as a separate heap of treated waste after MBT
processes. A volume of common municipal waste in 2014 — 2015 period was assessed as
40205 m’ , that mean a significant (40%) decrease of annual load. The obtained results prove
the high effectiveness of implementing the law in the field of protection of the surface of the
earth.
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