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This paper has considered improving the management of energy
consumption by a photovoltaic system with a storage device for a
local object connected to the network. The aim of the study is to
reduce expenditures when paying for electricity consumed from the
network, when loading an object, independent of the time of year,
and to eliminate energy generation to the grid. An energy generation
control algorithm has been improved whereby the state of battery
charge during the day is based on a forecast. That could reduce
electricity consumption at night with better utilization of recharge-
able battery and photovoltaic battery power during the day. It is
proposed to use autonomous operation by disconnecting from the
network during peak tariff hours and during the day with enough
energy generation by a photovoltaic battery. This would ensure the
normal functioning of an object in the event of a possible deteriora-
tion in the quality of voltage in the network while reducing the loss
of energy in the inverter. Predictive control of the expected battery
charge at the next checkpoint (at 0.5 hours or less between control
points) has been proposed. A control system structure has been
developed whereby a rechargeable battery current is set depending
on an operational mode, the tariff zone, and the projected generation
by a photovoltaic battery while reducing the modulation frequency
under an autonomous mode. In this case, the modes are switched
and the structure is changed taking into consideration the state of
battery charge. Simulation in the daily cycle has shown the possibil-
ity of reducing the cost of electricity consumed from the network by
1.7-8 times at two or three tariff rates. Simulation of electromagnetic
processes in the system confirms acceptable regulation indicators
when switching the structure, as well as a decrease in the energy loss
in an inverter under an autonomous mode by up to 40 %.

Keywords: energy redistribution, rechargeable battery charge
state, control structure, predictive control, autonomous mode, bat-
tery current regulation, multi-zone pricing.
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The possibility of a comprehensive assessment of the efficiency
of the operation of a district heating system based on the indicator
of the overall efficiency of the equipment OEE (overall equipment
efficiency) and its extension to the system as a whole is considered.
The disunity of the direction of existing approaches in assessing the
efficiency of operation of district heating systems does not allow a
comprehensive assessment of the overall efficiency of the functioning
of the technological sequence of the entire system.

It is proposed to consider efficiency as the probability of full
functioning of all elements of the heat supply system.

It is shown that the heat output of the boiler house is propor-
tional to the power consumption of the boiler house and is approxi-
mated by a periodic function.

It is shown that the main element of the heat supply system,
which determines its efficiency, is the heat-generating source. As a
result of the study, it is determined that the efficiency of the heat-
generating source functioning increases as the maximum value of its
efficiency is reached.

Numerical modeling has shown that the flexible use of the
installed heat generator capacity contributes to an increase in the ef-
ficiency factor from 0.53 to 0.70 and the overall efficiency of the heat
supply system can be increased by more than 30 %. When designing
a boiler house, it was recommended to provide for the installation of
capacities with gradation 1; 0.5; 0.25.

It is shown that the OEE indicator allows one to characterize
the efficiency of both the heat supply system as a whole and its indi-
vidual components, and can be used in the design and analysis of the
operation of systems.

Keywords: heat supply system, heat supply modes, central boiler
houses, efficiency criterion, efficiency assessment.
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Determination of specific fuel consumption of air-breathing
engines is one of the problems of modeling their performance. As
a rule, the estimation error of the specific fuel consumption while
calculating air-breathing engine performance is greater than that of
thrust. In this work, this is substantiated by the estimation error of
the fuel-air ratio, which weakly affects thrust but significantly affects
the specific fuel consumption. The presence of a significant error in
the fuel-air ratio is explained by the use of simplified methods, which
use the dependence of enthalpy as a function of mixture temperature
and composition without taking into account the effect of pres-
sure. The developed method to improve the calculation accuracy of
specific fuel consumption of air-breathing engines is based on the
correction of the fuel-air ratio in the combustor, determined by the
existing mathematical models. The correction of the fuel-air ratio is
made using the dependences of enthalpy on mixture temperature,
pressure and composition. The enthalpy of the mixture is calculated



through the average isobaric heat capacity obtained by integrating

the isobaric heat capacity, depending on mixture temperature, pres-

sure and composition. The calculation accuracy of the fuel-air ratio

was verified by comparing it with the known experimental data on
the combustion chamber of the General Electric CF6-80A engine
(USA). The average calculation error of the fuel-air ratio does not
exceed 3 %. The developed method was applied for correcting the

specific fuel consumption for calculating the altitude-airspeed per-
formance of the D436-148B turbofan engine (Ukraine), which made
it possible to reduce the estimation error of the fuel-air ratio and

specific fuel consumption to an average of 3 %.

Keywords: fuel-air ratio, specific fuel consumption, combustor,

isobaric heat capacity, air-breathing engine.
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This paper outlines the prospect of obtaining water from atmo-
spheric air by cooling it to the dew point temperature using refrigera-
tion machines in order to partially reduce water scarcity in the arid
regions of our planet. To minimize energy costs in the systems for
obtaining water from atmospheric air, it is proposed to utilize solar
energy with absorption refrigeration units (ARUs) acting as a source
of artificial cold.

The characteristic thermodynamic processes have been analyzed
in a modernized ARU, capable of working at a lower thermal energy
source’s temperature than its analogs. The possibility has been stud-
ied to reduce the temperature of the heat source by including a solu-
tion vaporizer in the ARU scheme. The analysis involved an authen-
tic method based on the balance of specific streams of ARU working
body components and actual boundary conditions at characteristic
points of the cycle. A limit was shown for the level of a minimum
boiling temperature in the ARU generator (from 90 °C) when the
systems for obtaining water from atmospheric air are operated under
current climatic conditions.

The simulation of heat-and-mass exchange processes during
contact interaction between a steam-gas mixture and ammonia water
solution was carried out.

Based on variant calculations, it has been shown that the pro-
posed ARU structure with an adiabatic solution vaporizer could
work as part of systems to obtain water from atmospheric air at a hot
spring temperature above 100 °C and constructively enough fits into
the element base of standard models.

It has been proposed to use two types of solar thermal energy
sources to operate ARU. In a tropical climate, with vacuum solar col-
lectors or solar energy hubs; in a temperate climate zone, with solar
collectors with water as a heat carrier.

Keywords: water from atmospheric air, refrigeration machines,
absorption refrigeration units, solar energy.
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One of the promising methods to dispose of agricultural bio-
based raw materials is to produce compost by aerobic fermentation
in rotary chambers. High efficiency of the composting process is
achieved when a proper temperature mode is maintained at each
phase of the process. Changes in temperature are directly related to
the effective transformation of organic substrates by microorganisms
and are the reason for the low quality of produced compost in terms
of its agrochemical and microbiological parameters.

It was established that a high-temperature regime is achieved
on the condition that the amount of heat released during the bio-
degradation of raw materials by microorganisms is greater than
the heat loss associated with the substrate aeration and surface
cooling. Therefore, the time during which the fermented mass re-
mains warm depends entirely on the substrate’s physical-chemical
characteristics, the parameters of the equipment, and the modes of
its operation.

To describe the established conditions, based on the equation of
thermal balance, a mathematical model has been built. The model
relates the thermal costs necessary to maintain the optimal tem-
perature regime of the process to the substrate’s moisture content
and specific active heat generation, as well as to such an important
thermal physical parameter of the chamber as the coefficient of heat
transfer of the wall material.

A rotary chamber was manufactured to investigate the thermal
mode of the bio-based raw materials composting process. It has been
experimentally established that the chamber walls’ heat transfer co-
efficient of 1.6 W/(m?°C), a value of the substrate’s specific active
heat generation of 9.2 W /kg, and a moisture content of 58 % provide
for the thermal needs for the process with the release of 140 MJ of
excess heat.

The reported study could be the basis for the modernized
methodology of thermal calculations of the bio-based raw materials
composting process in closed fermentation chambers.

Keywords: heat transfer coefficient, specific active heat genera-
tion, substrate, composting, fermentation, rotary chamber.
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VIOCKOHAJIEHHS YIIPABJITHHSA EHEPTOCIHOKUBAHHAM ®@OTOEJEKTPUYHOI CUCTEMHU 3
HAKOIINYYBAYEM 1JI51 3ABE3TIEYEHHS IIOTPEB JIOKAJIBHOTO OB’€KTA (c. 6-13)

0. O. llIaBpoukin, I. O. IlIBegunkoBa, Jasim Mohmed Jasim Jasim

PO3IJIsIHY TO BAOCKOHAICHHS! YIIPABJIIHHS €HEProCHOKUBAHHAM (POTOCIEKTPUYHOT CHCTEMHU 3 HAKOIMYYBAYeM JUIsl JIOKAJIbHOTrO 00’€KTa,
T IKITIOYEHOTO 10 Mepeski. MeToro MOoCTiKeHHs € 3HMKEHHs BUTPAT Ha OTJIATy eJIEKTPOEHEePTii, CIIOKUBAHOI 3 MePeKi, TP HABAHTAKEHH]
006’€eKTa, 110 He 3ATEKUTH Bijl IOPU POKY, 1 BUKJIIOUEHH] reHepallii eHeprii B Mepesky. YI0CKOHAIEHO aJITOPUTM yIIPaBJIiHHs TeHepalieo 3 hop-
MYBaHHSIM CTYTIEHS 3apsity 6arapel mpoTsarom 001 3a JaHUME TPOTHO3Y. 1le 103BOINTD 3HUSUTH CIIOKIBAHHS €JIeKTPOeHepril B HIYHMIT yac
npu GiTbII TOBHOMY BHKOPHCTaHHI eHeprii akyMyJasTopa i hoToeneKTpuuHoi 6atapei BeHb. 3alpONOHOBAHO BUKOPUCTOBYBATH aBTOHOMHE
(YHKIIOHYBAHHS 3 BIIKJIIOYCHHSIM Bi/l Mepeski B TOAMHU MKOBUX TapuiB i BACHD 11pU gocTaTHiil reepaiii doroenekrpuuanoi datapei. Ile
3abe3neunTh HopMasibie (DYHKIHOHYBaHHs 00'€KTa MIPU MOKIMBOMY MOTIPIIEHH] SKOCTI HAIIPYTH B MEPEKI NPU 3HUKEHHI BTpaT eHeprii B
iHBepTOpi. 3aNPONOHOBAHO TIPEIUKTUBHUN KOHTPOJIb OUIKYBAHOTO CTYTIEHS 3apsiy OaTapei B HACTYIHIN KOHTPOJIbHIIT Touli (3 iHTEpBATIOM
0.5 ropuum ab6o MeHIIe Misk TOYKaMU KOHTPOJTIO). PO3po0JieHo CTPYKTYPY CHCTEMHU YITPABJIIHHS 13 3aBAaHHIM CTPYMY aKyMyJISITOPHOI OaTapel
B 3aJIEKHOCTI BiJl peskuMy poOoTH, TapudHOT 30HH i IPOrHO30BaHOI reHepailii poToeekTpruyHOl Gatapei Mpu 3HUKEHHI YacTOTH MOJYJISIIT
B aBTOHOMHOMY peXnMi. IlepeMuKaHHs pesKUMIB 1 3MiHA CTPYKTYPH TIPU I[bOMY 3IHCHIOIOTBCS 3 YPaxyBaHHSIM CTYTEHs 3apsiay Garapei.
MojiesmoBanHs B T000BOMY IIUKJI TIOKA3aJI0 MOKIUBICTD 3HUKEHHST BUTPAT Ha CIIOKUBAHY 3 MEPEKi eleKTpoeHepriio B 1.7—8 pasis npu 180X
abo TpbOX craBKax Tapudy. MoAeToBaHHS eJEKTPOMATHITHUX TIPOIECIB B CHCTEMI THATBEPIIKY€E MPUIAHATHI MOKA3HUKK PETYIIOBAHHS TIPU
repeMUKaHHi CTPYKTYPH 1 3HIKEHHS BTPAT eHeprii B iHBEPTOPi B aBTOHOMHOMY PeskiMi 10 40 BifiCOTKIB.

KimouoBi ciioBa: nepeposIois eHeprii, CTyminb 3apsy aKyMyJsITOpPa, CTPYKTYPa YIPABIiHHS, IPEIUKTUBHUN KOHTPOJIb, aBTOHOMHUI
PEKUM, PETyIIOBaHHs cTpyMy Garapei, 6arato3oHna Taprdikarris.
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BAOCKOHAJIEHHA METOAIB KOMIIJIEKCHOI OIIHKU E@EKTHBHOCTI EKCIIJIVATAIIII CUCTEM
IEHTPAJII30BAHOTO TEIJIOIIOCTAYAHHS B KOMYHAJIbHIN TEIVIOEHEPTETHIII (c. 16-22)

I. JI. Kosnos, B. I. KoBanbuyk, O. A. Kimnmuyk, K. O. Cosa, I. M. AkcboHoBa, K. 1. Bopucenko

Po3riisiHyTo MOXKIINBICTD KOMIIJIEKCHOI OLIHKY e)eKTUBHOCTI eKCILTyaTallii CHcTeMHU 1eHTPai30BaHOTO TEeIJIONOCTaYaH s, 3aCHOBAHOI Ha
3araJibHOMY TIOKas3HUKY edekTBHOCTI pobotn obmaananns OEE (overall equipment effectiveness) i mommpenHs HOro Ha CUCTEMY B IIJIOMY.
PospisnaenicTs cpsMOBAaHOCTI iCHYIOYHX Ti/IXO/IIB B OIiHIlI €(eKTUBHOCTI eKCIITyaTallii CHCTeM IeHTPaTi30BaHOTO TEJIOMOCTAYaH s He 0~
3BOJISIE KOMIIJICKCHO OIIHUTH 3arajibHy e(eKTUBHICTb (DYHKILIOHYBAHHS TEXHOJIOTTYHOI OCIiZIOBHOCTI BCi€l crcTeMu.

3aIpoIioHOBAHO PO3TIIAAATH ePeKTUBHICTD SIK IMOBIPHICTh HOBHOIIHHOTO (DYHKITIOHYBAHHS BCIX €JIEMEHTIB CHCTEMH TETJIOTIOCTAYaHHS.

[TokasaHno, 1110 TIPOYKTUBHICTb KOTEJIbHI 110 TEIIOBiil eHeprii Mpomnopiiiiina CHoXKUBAHHIO €JIeKTPOEHePrii KOTeJIbHI 1 allPOKCUMY€EThCS
1epiofAnvyHo0 GYHKIHE.

[Tokasano, 1110 OCHOBHUM €JIEeMEHTOM CHCTEMH TETJIONOCTAaYaH s, BU3HAYAI0UNM ii e()eKTHBHICTD, € TEIIoreHepyloye JKepeJo.

B peasyuibrati ocsijkeHHs BUSHAUEHO, 1110 eheKTUBHICTD (DYHKIIOHYBaHHS TEIJIOT€HEPYIOYOT0 JKepeJia IiIBUIIYEThCS B Mipy /IOCSTHEH-
HS MAaKCHMAJIBHOTO 3HaUeHH: fioro koedinienta kopuchoi aii (KK/I).

YucesbHe MOJIETIOBAHHS TOKA3AJI0, 1[0 THYYKE BUKOPUCTAHHS BCTAHOBJIEHUX MOTYKHOCTEN, TOGTO BUKOPHCTAHHI MOTYKHOCTI KOTJIB B
pesKIMi, GIN3BKOMY /10 ONTUMAJIBHOTO, KOe(DIIIEHT IIPOYKTUBHOCTI MIJITHKY TeHepartii Terta spoctae Bia 0,53 1o 0,70 i saranbHuii mokasHuk
edexTuBHOCTI crcTeMu TerronocTadansst Bin 0,44 no 0,59 MokHa migBumuTh 6ibi HiXk Ha 30 %. PeKoMeHI0BaHO MIPH TPOEKTYBAHHI KOTEJTb-
Hi TepenGayaTu yCTaHOBKY MOTY KHOCTEH 3 rpazatieto 1; 0,5; 0,25.

[Toxazano, mo nokasnuk OEE no3Bosisie xapakTepusyBaTi e(eKTUBHICTD SK CUCTEMHU TEIIOTOCTAYaHHS B IIJIOMY, TaK i ii OKpeMIX CKJia-
JIOBUX, 1 MOJKe 3aCTOCOBYBATHUCA IIPU IIPOEKTYBAHHI Ta aHaJli3i eKcIlIyaTaltii cucreM.

KirouoBi cioBa: cucrema TenyonoCTavYaHHsI, PeKUMHU TEIIONOCTAYaHHsI, IIeHTPabHI KOTesIbHi, KpuTepiil eheKTUBHOCTI, OIiHKN edek-
THUBHOCTI.
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PO3POBKA METO/1Y IIBUIIIEHHS TOYHOCTI PO3PAXYHKY IIUTOMOI BUTPATH IAJIUBA IIPU
MO/JEJTIOBAHHI XAPAKTEPUCTHK ITOBITPAHO-PEAKTUBHIX IBUT'YHIB (c. 23-30)

0. B. Kicaos, M. B. AMoposkesuy, M. A. IlleBueHko

Busnauenns nutomMoi BUTpaTH MAINBA HOBITPSIHO-PEAKTUBHUX JIBUTYHIB € OJHICIO 13 3a/1a4 MaTeMaTHYHOTO MOJIETIOBAHHS IX XapaKTe-
puCTHK. SIK TIPaBUIIO, IPU PO3PaxyHKy MOKa3HUKIB MOBITPSIHO-PEAKTUBHIX ABUTYHIB MOXMOKA BU3HAYECHHS TIHTOMOI BUTpAT MaauBa Oijiblie
HiK Taru. Y ganiii po6ori o61‘pyHTOByeTbca, 110 11€ MOSICHIOETHCS TOXMOKOI0 BU3HAYEHHS BIIHOCHOI BUTPATH TIAJIMBA, sIKa cJ1a0b0 BIUIMBAE Ha
napamMeTpy MOTOKY i TSTH, ajle CUIbHO — Ha MUTOMY BUTpaTy Tajinsa. HasgBHICTb iCTOTHOT MOXHOKHM BiZIHOCHOT BUTPATH MAJMBA MOSICHIOETHCS
3aCTOCYBAHHAM CIIPOIIEHUX METO/IB, B AKMX BUKOPUCTOBYETHCS 3aJIEKHICTh €HTaIbIII TIIbKK BiJl TeMIiepaTypH i ckaaay cyminri 6e3 ypaxy-
BaHHsI BILIUBY TUCKY. PO3pOGIeHIIT METO T/IBUIIEHHST TOYHOCTI PO3PAXYHKY MUTOMOI BUTPATH MAJIMBA TTOBITPAHO-PEAKTUBHUX JIBUTYHIB 3a-



CHOBAHUII HA KOPUT'YBAHHI BeJIMUNHU Bi/IHOCHOI BUTPATH I1aJIMBa B KAMEPIi 3TOPSIHHS, SIKa OTPUMaHa 32 I0IIOMOI'0I0 ICHYIOUNX MaTeMaTHYHUX
Mozesteli. KopuryBaHHS BiZIHOCHOI BUTPATH TTAJINBA TPYHTYETHCS HA BUKOPUCTAHHI 3aJI€KHOCTEN eHTANbITII Bi/l TEMIIEPATYPH, THCKY i CKIIaLy
cyminri. EHTasbIig cyminn po3paxoBy€EThCs Yepes cepeiHio i300apHy TelIOEMHICTD, OTPUMaHY 3a JOMOMOTOI0 IHTerpyBaHHs JAiiicHoi izobap-
HOI TEIJIOEMHOCTI, SIKa 3aJIeKUTh Bi/l TeMIIepaTypu THCKY i CKJIaay cyMimri. Bepudikaiis TOYHOCTI po3paxyHKy BiIHOCHOI BUTPATH MaIHBa
BUKOHAHA TIISIXOM TTOPiBHSIHHSI 3 BIIOMUMI €KCIIEPUMEHTATBHUMI TAHUMU IO KaMePi 3TOPSIHHS IBOKOHTYPHOTO TYPOOPEAKTUBHOTO ABUTYHA
CF6-80A dipmu «General Electric» (CIITA). Cepeanst noxubka po3paxyHKy BiIHOCHOI BUTPATH MajinBa He repeBulye 3 %. 3acToCyBaHHS
PO3POBIEHOTO METOLY KOPHUTYBAHHSI MITOMOI BUTPATH MAINBA /IS PO3PAXYHKY BUCOTHO-MIBI/IKICHUX XapPaKTEPUCTHK ABOKOHTYPHOTO TYp-
6opeaktBHOrO ABUTYHA J1436-148B (VKpaina) 103BOIMI0 3MEHIIUTH NOXUOKY BU3HAUEHHS BIIHOCHOI BUTPATH MAJKMBa i MUTOMOI BUTPATH
MaJinBa B cepeiHboMy /10 3 %.

KirouoBi cioBa: BifHOCHA BUTpara MajlnBa, THTOMA BUTPATA MAJINBA, KaMepa 3TOPSIHHS, MITOMA i306apHa TETIOEMHICTD, TIOBITPSIHO-
PeaKTUBHUIT IBUTYH.
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MIABUINEHHA EHEPTETUYHOI EOEKTHUBHOCTI CUCTEM OTPUMAHHSA BOAU 3 ATMOC®EPHOTO
IIOBITP?I (c. 31-40)

H. O. Binenko, O. C. Titios

Jl71s1 acTKOBOTO CKOPOYEHHS /1ehillTy BOAN B MOCYIIJIMBIX PETiOHAX MJIAHETH TIOKa3aHa MepcIieKTHBA OTPUMAHHS BOJM 3 aTMOC(HEPHOTO
MIOBITPsI METOJLOM OXOJIO/KEHH JI0 TeMIIepaTyPU TOUKU POCH 32 J0IIOMOTOI0 XOJIOAUIbHUX ManH. /{1t Minimizaliii eHeproBuTpatr B cucTeMax
OTPUMaHHS BOJH 3 aTMOC(HEPHOTO TTOBITPS 3aIPOMOHOBAHO BUKOPHCTOBYBATH COHSYHY €HEeprilo, a B SKOCTI JpKepesa ITYYHOTO XOT0Ly —
XosoauIbHi abcopOuiitni arperatu (AXA).

[TpoBesieHO aHasi3 XapaKTePHUX TEPMOANHAMIYHUX IIPOIECiB MoiepHizoBaHOro AXA, 3/[aTHOTO MPAIIOBATH IIPU 3HIKEHNX, Y TOPIBHIHHI
3 aHaJloraMu, TeMIeparypax JKepeJia TelIoBoi eneprii. BuBdeno Mok/IMBiCTh 3HIKEHHA PIBHS TeMIepaTyp /UKepesa Tera 3a paXyHOK BKJIIO-
ueHHst 10 ckaany cxema AXA Bunapauka pozunsis. [Ipu anasisi OyB BUKOPUCTAHUIT OPUTiHATBHUIT METOJI, 3ACHOBaHUIA HA GAJIAHCT TUTOMIX
MOTOKIB KOMIIOHEHTIB po6oyoro Tima AXA i peabHUX IPaHMIHIX YMOBAX B XapaKTEPHUX TOYKaX UK. ByJo mokazano oGMeKeHHs 3a piB-
HeM MiHiMasbHUX Temmeparyp kuminisa B reneparopi AXA (Bix 90 °C) npu po6oTi B akTyaibHUX KJIMATUYHUX YMOBAX CHCTEM OTPUMAHHS
BO/IU 3 aTMOC(EPHOTO MOBITPSL.

[IpoBeeHo MOJIETIOBAHHS TTPOLECIB TEIIIOMACOOOMIHY TIPH KOHTAKTHII B3aeMOIii MaporazoBol CyMilii i BOAoaMiagHOro PO3YHHY.

Ha ocHOBI BapiaHTHUX PO3PaXyHKIB MOKA3aHO, 110 3aMPOIIOHOBaHa KOHCTPYKITist AXA 3 aiabaTHUX BUMAPHUKOM PO3YMHY MOKE TIPAIo-
BATH B CKJIA/Ii CUCTEM OTPUMAHHS BON 3 aTMOC(hEPHOTO TOBITPS IPU TeMIepaTypax rapstaoro mxepesia Big 100 °C i miakoM KOHCTPYKTUBHO
BIIMCYETHCS B €IeMEHTHY 6a3y TUIIOBUX MOJIENEN.

3aIporoHOBAHO BUKOPUCTOBYBATHU IBA THIIH JPKEpesia COHsYHOI TelIoBoi eHeprii aust pobot AXA. Y TporidHoMy KiiMati — 3 BaKyyM-
HUIMU COHSIYHUMIE KOJIEKTOPaMit aG0 KOHIIEHTPATOPaMU COHSTYHOT €HEPTil, a B 30HI MOMIPHOTO KJIIMATy — 3 COHSTYHIMU KOJIEKTOPAMU 3 BOIOI0
B SIKOCTI TEILJIOHOCISL.

KiiouoBi cioBa: Bojia 3 arMochepHOro MOBITPsI, XOJIOMIbHI MaluHK, abCOPOIList XOJIOAMIbHI arperaTy, COHsYHA eHepris.
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BU3HAYEHH? TEIIJIOBOTO PESKMMY ITPOLHECY KOMIIOCTYBAHH{ BIOCHPOBHHU B KAMEPI
OBEPTOBOTIO THUITY (c. 41-52)

I. A. Toxny6, L. I. I'pa6ap, /1. A. [lepes’sinko A. A. ToayGenko, O. B. Measencokuii, B. B. Uy6a, O. O. Conapsog, T. O. Biabko,
M. 1O. ITaBaenko, A. B. Caenko

OtHUM 3 TIepPCIEeKTUBHUX METO/IB YTUIII3aIlii ClIbCHKOTOCIIOAapChKol Gi0CHPOBUHN € BUPOGHHUIITBO KOMITOCTIB IIJISIXOM aepoOHOi (hep-
MeHTaIlil B 06epToBIX Kamepax. Bucoka eeKTHBHICTb MPOLECY KOMIIOCTYBAHHS JOCATAETHCS TIPU YMOBI 3a0€3I1eYeHHsT HAJIEKHOTO TeMITe-
paTypHOTO peRUMY Ha KOXKHill 3 (a3 mporecy. 3MiHN TeMIIEPAaTypH HANPSIMY TOB’s13aHi 3 eeKTHBHICTIO TpaHchopMallil MikpoopranizaMmamu
opraHiyHux cyOCcTpariB i € IPUYNHOIO0 HU3BKOT IKOCTI BUPOOJIEHOTO KOMITOCTY 3a arpoXiMidHIMH Ta MiKPOOIOJOTTYHIUMI TOKa3HUKAMU.

Bceranosieno, 110 BUCOKUI TeMIepaTyPHUN PEKUM JOCSATAETLCS IPU YMOBI, 1110 KIJIbKICTb TEIJIOTH, BUJLNEeHA Iijl 4ac Giogerpajarii
CHPOBHHNI MiKpOOpTaHisMaMH, € GiTBII0I0 32 BTPATH TEILTOTH, MOB'SI3aH| 3 aepalli€io Ta TOBEPXHEBIM OXOJIOLKeHHsIM cyberpary. Tomy dac,
VIPOJOBIK AKOro (hepMeHTOBaHa Maca Oy/ie 3aMIIaTuCs PO3IrpiToio, MIIKOBUTO 3aJeKUTh Bijl (Pi3MKO-XIMIYHUX XapaKTepUCTUK cybeTpary,
napameTpiB 06 TaIHAHHS Ta PEKUMIB HOTO (DYHKILIOHYBAHHS.

JIist omiCy BCTAHOBJIEHUX YMOB, BUXOJISIYN 3 PIBHSIHHS TETIOBOTO GANAHCY, CTBOPEHO MATEMATHYHY MOETb. MO/Ieb TTOEHYE TeIoBi
BUTPATHU, HEOOXI/IHI /IJIsI TATPUMAHHS ONITUMAILHOTO TEMIIEPATYPHOTO PEKMMY MPOIECY 3 BOJIOTICTIO 1 MUTOMUM aKTUBHUM TEILIOBUIIICH-
HSIM cyOCTpaTy, @ TAKOK 3 BAKJIMBUM TETIO(DI3UYHUM [TapaMeTpoM KaMepr — KoedillieHTOM Terionepeadi Marepiaay CTiHKH.

Jliist TIPOBEJIEHHS IOCII/IPKEHD TEIJIOBOTO PEKIMY TIPOIECY KOMIIOCTYBaHHsI Gi0OCHPOBHHU BHUTOTOBJIEHO 06epTOBY Kamepy. Excrepu-
MEHTabHO BCTAHOBJIEHO: PN KoedillienTi Tenonepenayi ctinkn kamepu 1,6 Br/(m%°C), BeMUIHi THTOMOTO aKTHBHOTO TeTLTOBHUIiTeHHST
cyberpary 9,2 Br/kr BosoricTio 58 % 3abe3neuyorhest Teriosi morpebu Ha mportec 3 BuziaeHHsam 140 M/ HaUIUIIKOBOI TEIIOTH.

JlocmiKeHHsT MOKYTh OYTH MOKJIIeHI B OCHOBY OCYYaCHEHOI METOJOJIOTIT TETIIOBUX PO3PAXyHKIB MPOIECY KOMIIOCTYBaHHs GioCUpPOBH-
HU B 3aKPUTUX KaMepax hepMeHTaitii.

KmouoBi cioBa: koedillieHT Tenonepeayi, MMTOME aKTUBHE TEIIOBUIIEHHS, CyOCTpaT, KOMIOCTYBaHHs, (hepMeHTais, 06epToBa
Kamepa.



