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VY 361pHuKY onyoOiikoBaHo maTtepianu [[-BceykpaiHcbkoi HAyKOBO-METOINYHOT
KoH(pepeHIli  «3abe3medyeHHss  SKOCTI  BHUIOI  OCBITH», SKa  IPOXOAuMiIa
08 - 10 xBiTHa 2020 poky Ha 6a31 Opjechbkoi HaIlIOHAJIBLHOI aKajaeMii Xap4oBHX
TEXHOJIOT1M.

Jlnsi memaroriyHMX Ta HAyKOBO-TIENArOTIYHUX TMPAIliBHUKIB, JTOKTOPAHTIB,
acmipaHTIB, YCIX, XTO I[IKABUTHCS MMUTAHHSIMHU 320€3MEeYSHHS STKOCTI BUIIOT OCBITH.

PexomennoBano 10 apyky Oprromirerom KoHpepeHuii
Penakuiitna koJieris:

- pextop OnechKoi HallIOHAJIBHOT aKaieMii XapuOBUX TEXHOJIOTIH,

€ropos b.B. A
1. T. H., mpodecop (ToJIoBa peaaKIliiiHOl KOJIerii)

Tpimun ®.A. - MPOPEKTOpP 3 HAYKOBO-IIEMArOTivHO1 Ta H'(:IB‘-Iaj'IBHO'l. pf)60TI/I,
K. T. H., IOLIEHT (3aCTYMHUK FOJIOBY pEeAaKI1HHOI KOJIErIi)

Jeun H.O. - HAaYaJIbHUK HaBYAIHHOTO BIJIJIUTY, K.T.H., TOIICHT

Kopnienko FO.K. - qupexTop LEHTPY JUCTAHIIAHOTO HABYaHHS, K. (.-M. H., TOIIEHT

Kpyuek O.A. - HayaJbHUK BUIAUTY KOHTPOJIO SKOCTI Ta cepTudikariii,
K. T. H., JIOLICHT

MypaxoBcbKkuii - aupekTop HapyajibHO-METOAWYHOIO IEHTPY 3a0e3neueHHs

B.I. SIKOCT1 BMIIIOi OCBITH, K. ).-M. H., JIOLICHT

Csposa A.C. - MeroaucT Hap4albHO-METOIUYHOIO IEHTPY 3a0e3MeueHHS

SIKOCTI BUIIIO1 OCBITH

Oprromirer I1-BceykpaiHCcbKO0iI HAYKOBO-MeTOAUYHOI KOH(epeHil
«3abe3neyenHs AKOCTI BUILOI OCBITI MOKe He MOMIJIATH AYMKY Y4aCHUKIB.
BianoBigajbHicTh 32 3MICT i JOCTOBIPHICTH MOAHOT0 MAaTePialy HECYTh
YUYACHUKH.
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npobsieMu Tpu BUKIAJaHHI «OCHOB HAYKOBUX JIOCTIKEHB» Ta «MeTromoorii i
oprasizailii HayKOBUX JIOCTIKEHb», a TaKOX MOIMYJISIPU3aIlii0 JIOCATHEHh BYCHHUX
HaIoi aKajeMii K JTJ0Ka30BO1 0a3u BaXJIMBOCTI TOOPOUYECHOTO BIAHOIICHHS JI0 CBOET
poboTH.

CTBOpEHHS OCBITHBOT'O CEpEJOBHINIA Ha 3acajaXx akaJeMIdyHOI YeCHOCTI
JIO3BOJIUTHh IIJBHUINUTH SKICTh OCBITH Ta BUXOBaHHS KOMIICTCHTHUX (DaxiBIIiB,
npectux Haoro 3BO.

Jliteparypa

1. 3akon Ykpainu «IIpo ocity» [Enextponnuii pecypc]. - Pexxum gocrymy:
https://zakon.rada.gov.ua/laws/show/2145-19.

2. JIamina O.B. Axanemiuna qoOpodecHicTh: cTaH Ta nepcrekTuBu // [Tekct] -
30ipHUK HAyKOBMX €C€ YYacCHUKIB HAYKOBOTO CTa)XyBaHHS «AKaJeMidyHa
JTOOPOYECHICTh: BUKJIMKU Cy4acHOCTI». - Bapmmaga, 2019. - C. 78-81.

3. beperoa O.M. AkaaemiuHa JOOpOYECHICTh: TOHATTA Ta MUISXH
BIIPOBA/DKCHHSI B 3akiagax Buioi ocBith // [Texct| - 30ipHUK HayKOBHX ece
YYaCHHKIB HAyKOBOTO CTaXyBaHHA «AKajgeMidyHa TOOPOYECHICTh: BUKIWKH
cyyacHocTi». - Bapmaga, 2019. - C. 8-10.

THE METHOD OF ECOLOGY-ENERGY ANALYSIS AS THE FINAL
STAGE OF THE THESIS ON DEGREE BACHELOR OR MASTER FOR
SPECIALTIES 141 «kELECTRICAL ENERGETICS, ELECTRICAL
ENGINEERING AND ELECTROMECHANICS» AND 144 <HEAT POWER
ENGENDERING»

O. Khliyeva, V. Zhelezny, A. Doroshenko

Nowadays the technological progress in the industry is focused on energy
saving. Moreover, the requirements of the Kyoto Protocol (dedicated to the
greenhouse gas emission (GHG) reduction) and its amendments should be considered
at designing all types of powerful systems. It is well known that the main part of the
GHG anthropogenic emission is occurred by the fossil fuels burning on power plants.
Thus, any equipment or system with high electricity or fossil fuel consumption
contributes to a large amount of greenhouse gas emission (indirect from electricity
consumption and direct at fossil fuel consumption).

The manufacturers are used different ways to reduce energy consumption at
designing and producing equipment. Depending on the type and purpose of the
equipment, the various schematic solutions, additional apparatus for the utilization of
heat and low-potential energy, enhance the thermal insulation quality, modernization
of equipment design, etc. can be considered and applied. But such improvement often
leads to an increase in energy and material expenditures at considered system
manufacturing. Therefore, the manufacturing indirect contribution to total GHG
emission also increases. Taking into account this fact it can be concluded that low
electricity or fossil fuel consumption of considered system are not always
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environmentally friendly. Thus, by authors opinion, the life cycle analysis using the
energy and environmental indicators (ecology-energy analysis) is needed for
choosing the direction of powerful equipment and systems modernization with the
purpose of their energy efficiency enhancement.

It is very important to perform ecology-energy analysis of systems using
renewable energy sources at estimation possibilities of their implementation in
industry. The power inputs at such systems manufacturing may be no produced by
considered systems during their life cycle.

In this regard, the students (bachelor and master degree) for specialties «Heat
power engendering» and «Electrical energetics, electrical engineering, and
electromechanics» (specialization «Alternative and Renewable Sources of Energy»)
should be able to perform ecology-energy analysis of the possibilities of
implementation powerful systems into the industry. Moreover, it seems most
appropriate to perform the mentioned analysis at the final stage of the qualification
study within the bachelor’s and master’s thesis.

For these purposes, the proposed in [1-3] method for calculation of the Total
Equivalent Greenhouse Gases Emission (TEGHGE) for the life cycle of the analyzed
system (equipment) can be used.

TEGHGE,, =B (eqpp - (¢ + ¢ )+ - T Y+ egpp - Bt (Kyyy + iy ) +

dep
tegpp BTy (c, G, n)+ Y (m, - GWB, -n)+ Y (m - GWP,-(1- ) +

+B- o +ep .B.Cpr.disp Nt

where f is an average indirect emission factor for a certain region (country),
kgCO,e/kW-h; egpp 1s an energy intensity of GDP, kW-h/hrn; ¢ 1s a cost of i-
element (equipment) of the considered system, hrn; k4, and k., are the coefficients,
considering the annual expenses (from investment) required for the depreciation and
repairing of the system elements, year™; 7 is the operation life of the equipment of the

considered system, years; ¢““"is a cost of the disposal of the i-element (equipment)

of the considered system, hrn; ¢* is an energy equivalent for human labor,

kW-h/man-hour; 7" is labor expenditures for the production of the i-element

(equipment), man-hour; ¢; is a cost of the production of the j-type raw material, half-
finished material, energy resources needed for the manufacturing of the product in the
considered system, hrn per unit of raw material; G;j is the consumption of the j-type
raw material, material, half-finished material, energy resources, etc., during
manufacturing of the unit of product; n is the yearly capacity of the plant, quantity of
the product per year; my is a mass of k-type GHG that emits during manufacturing of
the unit of product, kg per unit of product; GWP; is a GWP of k-type GHG, kg of
COse per kg of GHG; = is a mass of the k-type greenhouse gas in the equipment at

the moment of its disposal, kg; a is a fraction of the disposed greenhouse gas at the
disposed of the equipment; 7" is labor expenditures that are necessary for the

manufacturing of the products, man-hours per year; ¢™ %" is the cost of the product
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disposal, hrn.

The proposed method can be adapted to the analysis of any powerful
technological equipment or system that considered in student’s qualification studies
(thesis on degree bachelor or master). The proposed method can be used at the final
stage of the carrying out of qualification studies together with techno-economic
analysis of considered in thesis equipment or system.

Jlitepatypa

1. Khliyeva O. New indicator for life cycle greenhouse gases emission
assessment of household refrigerating appliances // Environmental Problems. 2019.
Vol. 4 (1). P. 39-44.

2. Chen G., Zhelezny V., Khliyeva O., Shestopalov K., Ierin V. Ecological and
energy efficiency analysis of reasonability application of ejector air conditioner
compared to vapor compression equipment // Proc. 24th Int. Congress of
Refrigeration. - Yokohama, Japan, August 16 - 22, 2015.

3. Chen G., Zhelezny V., Khliyeva O., Shestopalov K., Ierin V. Ecological and
energy efficiency analysis of ejector and vapor compression air conditioner //
International Journal of Refrigeration. 2017. Vol. 74. P. 127-135.

IHHOBAIIIMHI ACIEKTH B METOJIUYHIN POBOTI BUKJIAJIAUIB
KA®EAPU TBraCA

JILA. Ocunoga, JI.O. Tkauenko, T.b. AOpamoBa

B Vkpaini na nouatky XXI CTOJITTS OCBITHIM Npouec 3a3HAaB 3HAYHUX
pebopm. HaBuanbHi  3akjiagM  3yMOBIIOIOTH  HEOOXIJHICTH  JIOKOPIHHOTO
MEPEOCMUCIICHHS OCBITHIX 3aBllaHb, aKTyaji3aili 3MICTy HaBUYaHHS, CTBOPEHHS
TEXHOJIOT1IM  CTAHOBJICHHS  IHOWBIIYaJIbHOCTI  CTyJEHTa SK Ccy0O’ekTa 1
IPOEKTYBAJIBHNUKA JKUTTA, CIPSAMOBAHOIO HA PO3BUTOK KOHKYPEHTOCHPOMOXKHOI,
KOMITETEHTHOT OCOOUCTOCTI, SIKa TBOPYO MIJXOJUTH JO PO3B’SA3yBaHHS MPOOIIEM,
IparHe 3MIHUTH Ha KPAallle CBOE KUTTS ¥ )KUTTS CBOET KPaAiHU.

OckinbKM TOJOBHUMH (irypaMu B HaBYAJIBHUX 3aKjilajaXx € CTYIEHT 1
BUKJIaAa4l, SKi [MOBMHHI TBOPYO MpAIIOBaTH, BUYUTHUCS, CAMOBIOCKOHAIIOBATHUCH,
OCTaHHI MAIOTh MPALIOBATH HAJ] BAOCKOHAJIIEHHSM METO/IB HABYaHHS 1 BAXOBaHHSI.

Ha nmanuii MOMEHT OCHOBHUM 3aBJIaHHSIM BUKJIaJaya € caMe CTBOPEHHSI YMOB
Uit (hopMyBaHHSI TBOPYOi KOMITIETEHTHOT OCOOMCTOCTI, sika Oyjie 3/1aTHA peasizyBaTH
CBI{ IOTEHII1AJ] Y CYCIJIbCTBI.

Pounp BuKIIagava nossrae B mia0Oopi 1 CTPYKTypyBaHHI HAaBYAJILHOTO MaTepiany,
HajaHH1 1HGopMalii B MOTPIOHMI Yac 1 B MOTPIOHOMY MICIi 3a JIOMOMOTOIO
iHdopmaniiiHux TexHosorii. be3 Takoi mopaui iHopMmauii, ii TPHUB’SA3KH 0
KOHKPETHOT IPEeIMETHO1 00J1aCTI HEMOXKJIIMBO (hOPMYBAaHHS 3HaHb y (PaxiBLIB.

JlocBig BUKIJIQJaHHS CBIIYUTH IPO T€, IO HE CIiJ NepeOlIbllyBaTH 3HAYEHHS
1H(pOpMaIITHUX TEXHOJOT1M B OCBIT1, BUKOPUCTAHHS SIKMX MPU3BOJUTH 0 3MIIIECHHS
yBaru BIJl CTYACHTIB 1 BUKJIAJadiB JO TEXHIYHOI CTOPOHU IPOILIECY HAaBYAHHS.
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