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Tank facilities storing various combustible substances are a po-
tential source of danger for the environment and human life. Fires in
tanks can occur for various reasons: technical malfunctions, human
factors, military operations, natural phenomena. One of the effective
methods for extinguishing such fires is “sublayer” extinguishing with
the help of foam of low multiplicity. The possibility of “sub-layer”
extinguishing with the help of compression foam, which has unique
properties, has been considered. The object of this study is the pro-
cesses of stopping combustion during fire extinguishing in steel tanks
for the storage of petroleum products with the use of foaming agents
of increased stability, which ensure the generation of compression
foam in a “sub-layer” way. A mathematical model of the movement
of a submerged non-free jet of foam in the medium of motor fuel is
given, which adequately describes the real physical processes that
occur during “sublayer” quenching of vertical steel tanks. Accord-
ing to the research, it was established that the use of foam with a
multiplicity of 10 (K10) is 1.56 times more effective in serving time
than the use of foam with a multiplicity of 5 (K5). From an economic
point of view, K10 foam also has greater advantages as the costs of
the foaming agent during its generation are 3.1 times lower than
when using K5 foam. The simulations demonstrated that the foam-
ing agent consumption of the K10 foam is lower than the foaming
agent consumption of the K5 foam and results in a different amount
of foam coming to the surface. The simulations also showed that the
volume of K5 foam increases proportionally with the feeding time,
while the volume of K10 foam increases disproportionally and starts
to decrease after half the time. The results from the implementation
of the mathematical model were fully consistent with the results
from experimental studies on extinguishing a model fire of class B.

Keywords: compression foam, fire extinguishing of petroleum
products, “sublayer” extinguishing of tanks, fires in tanks.
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The object of this study is jet water-gas ejectors (JWGEs) in the
system for ensuring fire safety of ships. The problem that was solved:
in the event of a fire, in the shortest possible time, a high temperature
rises in the area of the exit from the ship’s emergency room and a
large amount of smoke spreads throughout the ship’s premises. These
factors require immediate sealing of the emergency room, which lim-
its the immediate access of emergency teams to the interior. Instal-
lation of a local air support system based on JWGE in the doorway
could make it possible to shield thermal energy and localize smoke
gases in the emergency room without sealing it to ensure prompt ac-
cess of emergency teams. The main results that were achieved relate
to the adequacy of theoretical studies on the processes of localization
of flue gases in the emergency room without its sealing confirmed
by the experimental method. The investigated problem was solved
by optimizing processes: the intensity of smoke emission from the
working characteristics of jet water-gas ejectors; the rate of change
of the natural indicator of the weakening of the environment at the
start of JWGE system; speed of reaching the required temperature
from the time in the adjacent room. Special feature of the results was
the formation of an air curtain, obtained by the selection of a part of
high-temperature flue gases into the JWGE housing, their heat and
mass exchange treatment and output back into the flow. This cre-
ated conditions under which thermal energy shielding occurs with
a fairly high efficiency of 85-88 %. And it was also established that
the decrease in the intensity of gas exchange through the open hole,
in which the JWGE works, occurs already at the 0.3 MPa regime
in the fire pipeline. The scope and conditions of practical use of the
reported results are shipbuilding and ship fire safety design.

Keywords: water-gas jet ejector, combustion products, gas-air
medium, flow movement.
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Ensuring fire safety is the most important thing in the construc-
tion industry, especially when it comes to facade materials. The inher-
ent flammability of polystyrene foam poses significant safety concerns,
especially when integrated into facade systems. Therefore, the main fo-
cus is on meeting the strict flammability requirements set for construc-
tion products, which are assessed by applying rigorous test procedures.
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This study focuses on the fire resistance testing of a facade
system using EPS 70 with graphite additives. The system has been
evaluated according to the strict DIN 4102-20 standards. Tests
were conducted under real-world conditions to gain insight into the
performance of the EPS 70 in real-world fire scenarios. Temperature
measurements were taken at various points in the facade system,
including at least 3.5 meters above the combustion chamber. The
results showed that the temperature does not exceed 500 °C, so it is
possible to quantify the thermal properties of the material and the
ability to prevent the vertical spread of fire. After the tests, detailed
post-test inspections were carried out to evaluate the internal flame
propagation after removing the top layer of plaster. The study con-
firms that polystyrene foam EPS 70 with graphite additives meets
the fire safety requirements of DIN 4102-20, which suggests that it
can be used more widely in building facades to improve fire safety
in residential and commercial buildings. The study highlights the
importance of adhering to installation standards, emphasizing the
need for accurate installation practices. It also encourages the de-
velopment of new composite materials with similar or improved fire
safety properties, laying the foundation for further innovations in
fire-resistant materials.

Keywords: fire safety, facade systems, building products, poly-
styrene foam, construction industry, flammability.
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The object of this study is a selective average of the dangerous
parameters of the gas environment during the ignition of materials.
Theoretical substantiation of the fire detection method based on
testing the null hypothesis regarding the current difference of the
specified selective averages of an arbitrary dangerous parameter of
the gas environment has been performed. In this case, the significance
of the current difference with respect to selective averages allows de-
tection of ignition in real-time observation of an arbitrary dangerous
parameter of the gas environment. The method makes it possible to
set the level of significance for the current difference and at the same
time provide for the maximum power of fire detection. Laboratory
experiments were conducted to verify the proposed method for de-
tecting ignition based on the current difference of the selective aver-
ages of the measured dangerous parameters of the gas environment
corresponding to the training and control general population. The
results of verification showed that at a given level of significance,
the method allows detecting current fires of materials based on
significant differences in sample means. It was established that the
current difference in the concentration of carbon monoxide during
ignition and after ignition of alcohol, paper, wood shavings, and tex-
tiles is —0.459 and 8.296, —0.152 and 4.299, —0.027 and 6.9, —0.262
and 2.3, respectively. Current smoke density differences are 0.043
and 0.391, 0.012, and 0.923, —0.139, and —0.235, 0.034, and 0.129,
and temperatures are —0.01 and 10.635, 0.53 135 and 2.726, respec-
tively. This means that the current difference is significant and is due
not to a random nature but to the appearance of a persistent effect
from the ignition of the material. In practice, research results can be
used to detect fires in real time in order to prevent them from grow-
ing into an uncontrolled fire.

Keywords: detection of fires, selective average, dangerous pa-
rameters, gas environment, ignition of material.
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REVEALING PATTERNS IN IMPROVING THE
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REMOVAL DEVICES WHEN USING FINE SPRAYED
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An issue related to the application of portable smoke and heat
removal devices for buildings and structures is to provide for their
effectiveness when removing smoke and reducing temperature. That
us why the object of this study was a change in the performance of a
portable smoke and heat removal device when using finely sprayed
water. Improved efficiency of the use of portable smoke and heat
removal devices was based on experimental studies. It was proved
that the reduction of smoke concentration and temperature in the
room to the initial conditions was achieved for independent smoke
dispersion in 5340 s, and cooling occurred in 3120 s. With the use
of a smoke and heat removal agent during air supply, the smoke dis-
sipated in 720 s, and cooling took 1560 s. And with the simultaneous
supply of air and a sprayed jet of water, smoke dispersal occurred
in 360 s, and cooling in 1020 s, respectively. To determine the ef-

ficiency of the smoke and heat release device, a calculation-experi-
mental method has been devised that makes it possible to estimate
the coefficient of the smoke and heat release agent when supplying
air and water. According to experimental data, it was calculated
that the coefficient of effectiveness of the smoke and heat removal
devices when supplying air and water compared to the means when
supplying only air increases by 2.1 times. The practical significance
is that the results were taken into account when devising methodical
recommendations for extinguishing fires. Thus, there are reasons to
assert the possibility of targeted regulation of the processes of smoke
reduction and temperature reduction through the use of a smoke
and heat release device that simultaneously supplies air and finely
sprayed water.

Keywords: smoke and heat removal device, air injection, tem-
perature reduction coefficient, sprayed water jet.
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The object of this study is the process of determining and manag-
ing the risks of noise exposure (NE) for employees at the mechanical
department when machining metals on a drilling machine (DM).

The problem relates to the increase in the risk of an employee
receiving an industrial injury because of NE at the workplace of a
machine tool. The impact of noise on the human body depends on the
duration of exposure, the level of sound pressure, and its intensity.
An important characteristic of noise is its frequency composition, as
it can affect the perception of sounds and the human body. Prolonged
exposure to noise can damage various systems in the human body or
cause pain. Therefore, it is important to understand the impact of
NE on workers and devise measures to reduce the negative impact
on their health and work productivity. The research is based on
real-time noise measurements followed by their decomposition into
octave frequencies and modeling of noise propagation in the room
with and without the use of various types and designs of soundproof
barriers (SB). In the course of the study of NE propagation during
drilling on the machine, an excess of noise levels at medium and
high frequencies near the noise source was found. An employee who
works on DM is exposed to high-frequency noise that exceeds the
established normative indicators. Therefore, it is necessary to use
personal protective equipment for the machine operator and install
safety equipment to protect other workplaces. The use of the latter
makes it possible to significantly reduce the impact of NE on work-
ers, in particular, at low frequencies by 20.8 %, at medium frequen-
cies by 15.6 %, and at high frequencies by 17.3 %.

Keywords: occupational safety, noise source, working area, noise
load, soundproof barrier.
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United Tractors Company prioritizes sustainable waste manage-
ment practices. This study investigated their current system, aiming
to identify opportunities for improvement in efficiency and environ-
mental impact. The research focused on how effectively United Trac-
tors manages their waste streams, from minimizing generation at the
source to responsibly processing and disposing of unavoidable waste.

The analysis revealed a successful integrated waste management
system at United Tractors, encompassing practices like compost-
ing, recycling, and proper treatment of hazardous materials. This
approach demonstrates their commitment to minimizing their envi-
ronmental footprint. The study went beyond current practices, iden-
tifying promising advancements in waste processing technologies

like gasification and bioethanol production. These techniques offer
exciting possibilities for further reducing waste and potentially even
generating valuable resources from waste materials.

The effectiveness of United Tractors’ system can be attributed
to their comprehensive approach. The study conducted a detailed
waste collection study to understand the composition and volume
of waste generated across various departments. This data-driven ap-
proach allowed for a thorough cost analysis and an evaluation of the
operational efficiency within the waste management system. Impor-
tantly, the study highlighted the potential benefits of incorporating
advanced waste processing techniques for even greater sustainability
in the future. While further feasibility studies are needed before
full-scale implementation, these findings pave the way for United
Tractors to develop and implement even more sustainable waste
management practices in the coming years.

Keywords: developing, efficient, waste management, United
Tractors.
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Air pollution in several cities in Indonesia has been increas-
ing significantly over the years. One of the primary triggers is the
rise in motor vehicle activity. This increase is due to the improving
economic conditions and the decreasing prices of motor vehicles.
Vehicles produce various types of pollutants. The pollutants con-
tained in vehicle exhaust gas are carbon monoxide (CO), nitrogen
oxide (NOy), sulfur (SOy) and dust (PM).

One of the busiest areas for motorized vehicle activity is the
Makassar Port Area, which is the largest port in Eastern Indonesia.
This area experiences high vehicle activity. The emissions reviewed in
this research are CO (carbon monoxide) and NO, (nitrogen oxide) in
the Makassar Port Area which is located on Jalan Nusantara, Jalan Su-
lawesi, Jalan Siswa Army, Dr. Wahidin Jalan Sudirohusodo, Jalan San-
gir, Jalan Kalimantan, Jalan Sarappo, Jalan Banda, and Jalan Butung.

This research utilizes historical data on traffic volume, wind speed
and direction, air humidity, air temperature, air pressure, solar radia-
tion, cloud cover and surface height. Air dispersion analysis was carried
out using AERMOD software. The highest emissions obtained were
67,121 ug/m? for CO and 9,570 pg/m? for NO, under existing condi-
tions and after implementing traffic management measures, the high-
est emissions were reduced to 45,737 pg/m? for CO and 7,217 pg/m?
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for NOy. These results conclude that traffic management can reduce air
pollution. Air dispersion is not only influenced by vehicle volume but
also meteorological factors. This can be seen in the dispersion results.
Where, the conditions before and after traffic management showed dif-
ferences in terms of the distribution of air dispersion.

Keywords: carbon monoxide (CO), mitrogen oxide (NOy),
AERMOD, traffic management, air dispersion.
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PesepByapui criopy/au, 1o 36epiraioTh pisHOMaHITHI rOPIOYi PEYOBUHHU, CTAHOBJIATH MOTEHILIHE JKepeso HeOe3eKy J1Jisi HABKO-
JIMIIHBOTO cepezoBuia Ta kuTTs jojeil. [loxexi B pesepByapax MOKyTb BUHMKATH 3 PI3HUX IIPUYMH: TEXHIUHI HECIIPABHOCTI, JIIOJI-
cbKUii (hakTop, BilicbKOBI fii, mpupoaHi sBuma. OxHNM 3 epeKTUBHNUX METO/IIB JIKBiaIlii TAKIX TTOXKEXK € «ITiIapoBe» TACIHHS 32 I0T0-
MOTOIO IIiIHM HU3bKOI KpATHOCTi. PO3IJIIHYTO MOXKJINBICTD «I11{IAPOBOr0O» TaciHHA 32 J0IIOMOT0I0 KOMIIPECiliHOI MiHMY, sIka MA€ YHiKaJIbHI
BaacTHBOCT. OO’ €KTOM IOCITIIKEHHSI € TPOIECH TPUIMHEHHS TOPIHHSI i/ YaC TACiHHS MOXKeX Y CTAJeBUX pe3epByapax st 36epiranms
HapTONPOAYKTIB 13 3aCTOCYBaHHAM MIHOYTBOPIOBAYIB TiABUINEHOI CTIHKOCTI, IO 3a0€3MeUy0Th reHePYBAHHSA KOMIIPECIHHOI TIHI <«ITij-
mapoBum» crocobom. IIpencTaBieHo MaTeMaTHYHY MOJENb PYXY 3aTOMJIEHOTO HEBIIBHOrO CTPYMEHS MiHU B CEPEJOBUII MOTOPHOTO
MaJIvBa, SIKa aJleKBaTHO OTMCYE peaibHi (hisudHi MporecH, mo BiOyBaIOThCS MPH <«IIAMAPOBOMY» TaciHHI CTaJeBUX BEPTHKAIbHUX
pesepByapax. 3ri[HO IPOBEAEHOTO AOCIIPKEHHsT BCTAHOBJIEHO, 1110 BUukopucTanns ninu kparuictio 10 (K10) y 1,56 pasis edexrupninre
0 Yacy moJaBanHs Hik BUKopucTanus minu kpariictio 5 (K5). B ekonomiunomy acrekri mina K10 takox Mae GiJbiii nmepesaru, Tak sk
BHUTPATH MHOYTBOPIOBaYa npu ii renepysanus y 3,1 pasu MeH1ni Hix npu Bukopucranui minu K5. MojiesioBanHs 110Ka3asio, 1o BUTPATH
MiHOYTBOPIOBaYa 3 KOro yTBOpIoEThest miHa K10 € Huskunmu Bij BUTpar mniHoytBopioBava jiist ninu K5 ta mpusBosTh 10 pisHOT Kijib-
KOCTI MiHY, SIKa BUXOAUTh Ha MOBEPXHIO. MOeTI0BaHHS TaKOK TOKa3aJIo, 1o 00’em minn K5 3pocTae mponopiiiino 10 yacy mojaBaHHs,
a 06’em ninu K10 3pocTae HemponopiiiiHo Ta MOYNHAE 3MEHIYBATHChH Yepe3 nosioBuHy yacy. OTpumani Bin peasizaiii MaTeMaTU4HOT
MOJIeJTi pe3yIbTaTH MHOBHICTIO Y3TOAUIICH 3 Pe3yIbTaTaMi, OTPUMAHUMI ITiJ] Yac MPOBEeHHS eKCIIePUMeHTAIbHUX JA0CHTI/’KeHb 3 TaciH-
Hs MaKeTHOI IToXKeKi kacy B.

KmouoBi cioBa: koMIpeciiiHa niHa, MoXKeKoraciHHsA HaTOIPOLYKTIB, «IiAlIapoBe»> TaCiHHA pe3epByapiB, OKeXi B pesepByapax.
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BU3HAYEHHS POBOYNX XAPAKTEPUCTUK CTPYMUHHUX BO/IOTA30BUX EXKEKTOPIB JIJ151
OTBOPY Y BEPTUKAJIbHII KOHCTPYKIIII, IO 3AXUIIAE (c. 21-32)

C. O. I'punyak

O6’exToM focaipkenb € crpymutni Bogorazosi esxekropu (CBTE) B cucremi 3aGesnedertst mpoTHIIOKEKHOI Ge3ekn KopabJis.
[Tpo6uema, 10 BUPILIyBaJIACs, — IPU MOXKEKI, B HAWKOPOTIIHIA TePMiH, B palloH] BUXO/y 3 aBapilfHOTO MPUMIIIEHHS Cy/IHA [HIMAEThCS
BHUCOKA TeMIIEPaTypa i BeJIMKa KiJbKiCTb UMY TONIMPIOETHCS M0 NPUMiNIeHHAX cyaua. [li YnHHuKM BUMaraioTh HeraiiHoi repMeTu3artii
aBapiiHOTO NPUMIIIEHHs], 1[0 06MEXKYE ONEePATUBHUIL JOCTYII aBapiiiHuX KOMaH/ B cepefinty. BCTaHOBJIEHHS B IBEPHOMY OTBOPI cHC-
TeMH MicIeBoro mianopy nositps Ha 6asi CBI'E 103BouTh eKpaHyBaTH TEIJIOBY €HEPriio i JoKalidyBaTh AMMOBI Ta3u B aBapiiHOMY
npuMittenni 6e3 oro repMerusaiii jJst 3a0e3MeYeHHsT OMepaTHBHOTO AOCTYIY aBapiiHuxX KoMmauia. JlocsSrHyTi HacTynmHi OCHOBHI pe-
3yJIBTATU — MATBEP/KEHO €KCIIePUMEHTAIBHIM METOJ0OM aJleKBaTHICTh TEOPETUUHUX JOCJII/KeHb IIPOIeCiB JIoKaJi3allii JUMOBUX Tra3iB
B aBapiiiHoMy npuminienni 6e3 ioro repmerusaiiii. Jlocaizskysana npobaeMa 6yJia BUpilieHa IIsiXxoM ONTHMIi3anii mporecis: iHTeHCHB-
HOCTI BU/IITEHHST AUMY BiJl pOOOYNX XapPAaKTEPUCTHK CTPYMUHHIX BOJOTa30BUX €KEKTOPIB; MIBUAKOCTI 3MiHN HATYPAIBHOTO TIOKa3HUKA
nocaabienns cepeposuina npu sanycky cucremu CBTE; mBuakocTi gocsarieHHs HeoOXiAHOT TeMIepaTypy BiJl 4acy B CYMisKHOMY
npuMitterti. OcoOJUBICTIO OTPUMAHUX PE3YJIBTATIB cTano (hOPMYBaHHs MOBITPSHOI 3aBicH, OTPUMAHOI MIJIIXOM BiZIOOPY YacTHHU BUCO-
KOTeMIlepaTypHuX AnMOBHX rasiB y kopiyc CBTE, ix Temsromacoo6minuoi 06po6ku ta BUBOAY Ha3az y notTik. Ile cTBOpuiio yMOBH, Ipu
SIKUX €KPAaHyBaHHs TEIIOBOI eHeprii BigOyBaeThCst 3 JOCUTH BUCOKOIO edeKTHBHICTIO 85—-88 %. A TakoX BCTaHOBJIEHO, 110 3HIKEHHS
inTeHcuBHOCTI ra3o00Miny Yepes Biakputuii oTBip, B sikomy npaiioe CBTE BinGysactbes Bxke npu pesxumi 0,3 MITa. B noskesxkHoi Ma-
ricrpani. Cdepa Ta yMOBU MPAKTHYHOTO BUKOPUCTAHHS OTPUMAaHI PE3yJIbTaTiB — CyAHOOYAYBaHHS Ta MIPOEKTYBAHHS MPOTHIIOKEKHOT
CYZAHOBOI Ge3meKu.

Kmo4oBi cioBa: Ba/[ora3oBuil CTPYMUHHUI €KEKTOP, HPOAYKTU FOPiHHS, Fa30M0BITPsIHE CEPEIOBUIIE, PYX HOTOKY.
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3ABE3INEYEHHS MMOKEKHOI BESIEKU: BUTIPOBYBAHHS HA BI/INNOBITHICTb BUKOPUCTAHHS
IITHOIIOJICTUPOJIY Y ®ACATHUX CUCTEMAX (c. 33-41)

Ritoldas Sukys, Auira Stankiuviené, Serhiy Stas, Saulius Vytautas Skrodenis, Oleksandr Tyshchenko

3abesreueHHs MOKexKHOI Ge3ekn — HallBaskMBilie B Oy/IiBesIb il ramysi, 0cobaMBO SKIO MOBa e mpo dhacaani Mmarepiaau. BuyTpirs
3aiiMUCTICTH MHOTOIICTUPOJLY CTBOPIOE 3HAYHI TPodJIeMH 3 Ge311eKo10, 0cobIMBO 1pu inTerpyBanti y dacaaui cucremu. Tomy ocHOBHa yBara
MPUALISAETHCA BIIIOBIAHOCTI CyBOPUM BUMOTaM 100 3aiiMICTOCTI, BCTAHOBJIEHUM /I OyAiBeIbHUX BUPOOIB, SIKi OLIHIOIOTHCS IIJISIXOM 3a-
CTOCYBAHHS CYBOPHX MPOIIEYP BUMPOOYBAHb.



Ile mocuaijkennst 3ocepe/ikeHo Ha BUIIPOOYBaHHI BorHectiikocti dacagnoi cucremu 3 Bukopuctanusim EPS 70 3 gobaskamu rpa-
pity. Cucrema 6yJia oninena BianosigHo 10 crporux crangapris DIN 4102-20. Bunpo6yBatis NPOBOANMINCS B peaJbHUX yYMOBaX, 100
OTPUMATH ySIBJIEHHS PO MPoAYKTUBHICTH EPS 70 y peanbuux ciienapisx moxkeski. BumipioBanus TeMIepaTypu IPOBOANIOCS B PI3HUX
ToYKax (hacajHOI CUCTEMU, BKIIOYAIOYN IPUHANMHI 3,5 METPU HAJl KAMEPOIO 3ropsiHHs. Pedyiibratu mokasaJiu, o TeMieparypa He mnepe-
puirye 500 °C, ToMy MOKHA KiJIbKICHO OIIHUTH TEIJIOBI BJIaCTHBOCTI MaTepiady Ta 3JaTHICTh 3a06iraTn BepTUKAIBHOMY MOIIMPEHHIO
soruio. Ilicas BunpoGyBanb GyJii MPOBe/ICH eTalbHi MepeBipKu Micist BUIIPOOYBaHb, 100 OIIHUTH BHYTPIIIHE MOMMPEHHS MOTyM'st
Mmicyist BUAAMEHHs BEPXHBOTO MIapy mITyKaTypku. Jlocaimkenns miaTBepaxkye, mo minonoaictupoa EPS 70 3 nobaskamu rpadirty Bia-
noBiae BuMoram moskesknoi 6esnexun DIN 4102-20, mo cBiguuTh mpo Te, M0 HOT0 MOKHA IMUPIIEe BUKOPUCTOBYBATH y (hacagax Oyi-
BCJIb JUUIA MIZBUIICHHA MOXKEKHOT OC3MEKN B KUTIOBUX 1 KOMEPIIHHUX 6y/:[iBJ15{x. JlocamiKeHHS TIKPECII0E BasKJIMBICTD TOTPUMAHHS
CTaHAPTIB BCTAHOBJIEHHS, HATOJOINIYIOYN Ha HEOOXiTHOCTI TOYHOTO MOHTaXY. BiH Takok 3a0X04y€ PO3POOKY HOBHX KOMIO3UTHUX
MarepiaziB i3 nogibHuMH abo MOKPAIEHUMH BJIACTUBOCTIMU MOKEKHOI OE3MEeKH, 3aKIa/[al04 OCHOBY JUIsl TOJAJIbIINX {HHOBaILii y
BOTHETPUBKUX MaTepiaJax.

Kao4oBi cioBa: moskeskna 6esneka, acaini cucreMu, OyiBeabHi BUPOOH, MIHOMOIICTHPOI, OyiBeabHA TalTy3b, FOPIOYiCTb.
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METO/I BUSIBJIEHHSI 3ATOPSIHb HA OCHOBI BUMIPIB HEBE3IIEYHOTO IIAPAMETPY CEPE/IOBHUIIIA
Y PEAJIBHOMY YACI (c. 42-49)

B. B. Ilocnenos, O. M. Kpaiiniokos, 10. C. Be3yria, O. A. Ileryxosa A. C. Measuuyenko, O. I. Boratos, C. 1. 'osoBuenko,
0. B. Henmia, O. O. €cinosa, K. B. Timeukina

O6’exTOM AOCTHIIKEHHS € BUGIPKOBE cepelHE 100 HeGe3eyHnX napaMeTpiB Ta30BOr0 cepeoBHINa IIPU 3aropHHIAX MaTepiais.
BukoHaHOo TeopeTnuHe OOTPYHTYBaHHS METOAY BUSABJIEHHS 3aTOPsTHb Ha OCHOBI MEPEBIPKM HYJIBOBOI TIIOTE3M OO MOTOYHOI Pi3HUILI
BKa3aHUX BUOIPKOBUX CEPEHIX NOBIIbHOTO HEGE3MEUHOTO MapaMeTpy Ta30BOr0 CepeoBHIa. B 1IbOMY BUMAJKY 3HAUYMMICTD MOTOYHOT
pisHUI 111010 BUGIPKOBUX CEPE/IHIX 03BOJISIE BUSBISATH 3aTOPSHHS Y PEaJlbHOMY Yaci CriocTepeskeH st JOBIIbHOTO HeHOe3MeyHOTo napa-
MeTpa Ta3oBoro cepefoBuina. MeTos 103BOJIsI€ 3alaBaTh PiBEHb 3HAUYIOCTI I OTOYHOI Pi3HUIl Ta 3a0e3MeuyBaTh IPU [[bOMY MaK-
CUMaJIbHY TIOTYKHICTh BUSABJIEHHS 3aropsiib. [IpoBeseno mabopaTopHi eKCIIepUMEHTH 3 EPEBIPKY 3aPOIIOHOBAHOTO METO/LY BUABJIATH
3aropsiHHs HAa OCHOBI OTOYHOI Pi3HUIN BUOIPKOBUX CepPeIHiX BUMIPIOBAaHUX HeOE3MEYHNX MapaMeTpPiB Ta30BOTr0 CepPeIOBHUINA, 110 BiAMO-
BiZlaloTh HaBYAIbHIN Ta KOHTPOJIbHIH reHepasbHiil cykynHocTi. Pe3ynbraT nepeBipky oKasasu, 1[0 IPU 3a/aHOMy PiBHI 3HAUYIOCTL
METO/[ JI03BOJISIE BUSIBJISITH MOTOYHI 3aTOPSAHHS MaTepiaJiB Ha OCHOBI CYTTEBUX BiAMiHHOCTEI cepeaHix BUbipKoBuX. BeranosieHo, mo
IIOTOYHA PI3HUILST KOHIIEHTpAIlii Ya/lHOTO Tady Iifyac 3arOpsIHHS Ta IICJS 3arOPsIHHS CHUPTY, Ialepy, AepPeBHOI CTPYKKU 1 TEKCTUJIIO
cTaHoBJsITH BigmosigHo —0,459 i 8,296, —0,152 i 4,299, —0,027 i 6,9, —0,262 i 2,3. [lorouHi pisHuii ugiiabHoCcTi UMy cranoBisaTh 0,043
i 0,391, 0,012 i 0,923, —0,139 i —0,235, 0,034 1 0,129, a Temneparypu — Bignosizno —0,01 i 10,635, 0,53 135 ta 2,726. Ile o3nauae, 1m0
MOTOYHA PI3HUISL € 3HAYUMOW 1 0OYMOBJIEHA He BUMAJKOBUM XapaKTEPOM, a MOsABOK CTIKOTO edeKTy Bii 3aropsiHHs matepiany. Ha
TPaKTHUIl Pe3YJIbTaTH AOCTIXKeHb MOXYTh BUKOPUCTOBYBATHCS [IJIsT BUSBJICHHS 3aTOPSIHDb Y PEATbHOMY Yaci 3 METOIO HEJOMyIeHHs iX
IIEPEPOCTaHHSI B HEKOHTPOJBLOBAHY IIOKEXKY.

Kii04oBi c0Ba: BUABJICHHS 3aropsiib, BUOIPKOBE cepesiHe, Hebeseu i mapaMeTpu, Ta3oBe cepeloBuIle, 3arOPsIHHST MaTepiary.
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BCTAHOBJIEHHSI 3AKOHOMIPHOCTEI NIJIBUIIEHHS ITPOIYKTUBHOCTI HEPEHOCHHUX 3ACOBIB
JINUMO- TA TEILTOBUJIAJIEHHSI 3ACTOCYBAHHSIM TOHKO PO3ITUJIEHOI BO/IH (c. 50-58)

10. B. llanko, B. B. Hixkuuk, B. B. IIpucs:kuiok, B. C. Benemiok, P. B. Kinmacs, B. 1. JIyui, B. II. O. Ilapxomenxko, 5. B. Beauxwuii

[Ipo6irema 3acTOCYBaHHS TIEPEHOCHUX 3aC00iB IMMO- Ta TEIIOBUAAIEHHS /UIs1 OyAiBesb i CIIOPYA TMoJisirae B 3abe3nedeni ix edek-
TUBHOCTI IIPY BUJQJICH] UMY Ta 3HUKEHHs TeMIlepatypu. Tomy 06’€KTOM ZOCJiPKEHD 6yJ1a 3MiHa IIPOJYKTUBHOCTI II€PEHOCHOTO 3a-
cob6y IMMO- Ta TEMJIOBUAATEHHS TIPH 3aCTOCYBAaHHI TOHKO po3muieHoi Boau. IligBuieHus e eKTUBHOCTI 3aCTOCYBAHHS TIEPEHOCHUX
3ac06iB AMMO- Ta TEMJOBUAAJIEHHS TPYHTYBAJOCS HA €KCIEPUMEHTATbHUX JOCITIKeHHX. JIOBENEHO, 0 3HUKEHHST KOHIIEHTPAITil
MY Ta TEMIEPATYPH y MPUMIIIEHH] {0 MOYaTKOBUX YMOB JOCATHYTO JIJIsI CAMOCTiiiHOTO po3cioBanist AuMy 3a 5340 ¢, a 0X0JI0/KeH-
Hst HacTasio 3a 3120 c¢. I3 Bukopuctanusam 3aco0y AMMO- Ta TEMJIOBU/IAJIECHHS [IPY MOJABAHHI TIOBITPSI, PO3CIIOBAHHS UMY HACTYITUIIO
Ha 720 ¢, oxosnomkentst — Ha 1560 ¢. A npu 0HOYACHOMY TOJIABAHHI TOBITPSA Ta PO3IMUJIEHOTO CTPYMEHSI BOJIU PO3CIIOBAHHS UMY
Hactynuio Ha 360 ¢, a oxomokenns na 1020 ¢ Bigmosiano. [l BusHaueHHsA eHeKTUBHOCTI 3ac00y AMMO- Ta TEIJIOBUIIJIEHHS PO3-
POGJIEHO PO3PAXyHKOBO-EKCIIEPUMEHTANBHUI METOJ, 0 M03BOJISIE OIIHUTU KoedimieHT 3ac00y ANMO- Ta TEMIOBUAANEHHS TIPU MO~
JIaBaHHi MOBITPsS Ta BOJAM. 3a €KCIEPUMEHTATbHUMU JaHUMU PO3PAX0OBAHO, 110 KOeDillieHT eheKTUBHOCTI 3ac00y MMMO- Ta TEIJIOBU-
JaJIeHHs TIPU TIOIaBaHHi MOBITPSI Ta BOAM MOPIBHSIHO 3 3acOO0M IPH MOAaBaHHi TiIbKKU MOBIiTPst 30iabinyersest B 2,1 pasu. [IpakTuune
3HAUYEHHS TOJISATAE B TOMY 1[0, OTPUMAHI pe3ysbraT OyJI0 BPaxOBaHO Mij yac PO3POOIECHHS METOAUYHUX PEKOMEHMAIil 3 racinus
noxkesx. TakuM 4IHOM, € Mi/ICTaBN CTBEP/AKYBATU PO MOXKINBICTD CIPSMOBAHOTO PETyJIIOBAHHS NIPOIIECiB 3MEHIICHHS 38/ [UMJIEHOCTI
Ta 3HMKEHHSI TEMIIEPATYPH HMIJISIXOM 3aCTOCYBaHHS 3200y ANMO- Ta TEIJIOBUALIECHHS, SIKUIT OJJHOYACHO MOJIA€E MOBITPsI Ta TOHKO PO3-
MUJIEHY BOJLY.

Kiouosi cioBa: 3aci6 1uMO- Ta TEIJIOBUAAJICHHS, HATHITAHHS TOBITPS, KOeDIMIEHT 3HUKEHHS TeMIIepaTypH, PO3IUJICHUN CTPY-
MiHb BOJIHU.
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PO3POBKA 3AXOJIB IIOA0 SMEHIIEHHA IIYMOBOI'O PIBHOYACTOTHOI'O HABAHTASKEHHA HA
MPAIIIBHUKIB MEXAHOOBPOBHOI JIIJIbHUIII (c. 59-69)

JI. B. Pesnik, C. B. Cykay, O. O. Yenuesa, €. €. Jlamxko, T. ®@. Koznoscska, O. B. Boaxos, I. C. Ilerpenko, O. A. Myxa, B. A. I'puHiok,
C. B. Cana

OG’eKT MOCIIKEHHST: TIPOIleC BU3HAYEHHS Ta KepyBaHHS pu3MKaMu ImymoBoro HaBantaskenus (IITH) na mpaiiBHUKIB MexaHiqHOI
JIBHUII T/ Yac MeXaHIuHOTO 06POOIEHHS MeTaliB Ha cBeptyBaibHOMY BepcTaTi (CB).

[Tpo6aeMa TosiArae y 3pocTanii pU3UKY OTPUMaHHs BUPOOHIYOT TpaBMHU nipaitiBHuKoM depes [ITH wa pobouomy Mmiciii BepcraTHUKA.
Brimus nrymy Ha opranisM JoARHN 3a1€KUTh BiJl TPUBAIOCTI BIINBY, PiBHA 3ByKOBOTO THCKY Ta HOT0 iHTeHCUBHOCTI. BaxinBoro xapakre-
PHUCTHKA HNIYMY € HOro 4aCTOTHUI CKJIaJl, OCKIJIbKM BiH MOJKe BIIMBATU Ha CIPUITHATTS 3BYKIiB Ta HAa OPraHiaM JoAnHU. TpuBajIMii BIJINB
MIyMy TIPU3BOANTD /0 MOMIKO/UKEHHS PI3HUX CHCTEM OPraHi3My JIOANHN ab0 BUKIMKATH 60b0Bi BimuyTTs. OTKe, BXXINBO PO3YyMITH
s [IIH Ha npariBHUKIB Ta po3poOUTH 3aX0/U /i 3MEHINEHHsI HETaTMBHOTO BILIMBY Ha iX 3/I0POB’Sl Ta NPOAYKTUBHICTH poboTu. [[o-
coTikeHHsT 6a3yI0ThCs Ha HATYPHUX BUMIPIOBAHHSIX TIIYMY 3 TIOZAJIBITNM HOTO PO3KJIAAaHHSAM Ha OKTaBHI YaCTOTH Ta MOJETIOBAHHSIM TI0-
HIMPEHHsI MIyMY y MPpUMIineHHi 3 Ta 6e3e 3acTOCYyBaHHsI PI3HUX TUIIB i KOHCTPYKIIIN 3ByKoizossniiini 6ap’epu (3B). ¥V xoai pocimkents
nourrpennst [ITH ming yac cepiiryBanHs Ha BepcTaTi GyJI0 BUSBJIEHO TIE€PEBUIIIEHHS PIBHIB IIyMY Ha CEPEIHIX i BUCOKHMX 4AaCTOTAX HEIO-
namix Bz mkepena mymy. IlpaniBauk, sskuii mpaitioe 3a CB, miggaeTbes BIIMBY BUCOKOYACTOTHOTO TITYMY, IO TEPEBUILYE BCTAHOBJIEHI HOP-
MaTUBHI ToKa3HUKU. ToMy cJIi/f BUKOPUCTOBYBATU 3acobu IHZMBI/LyaJbHOTO 3aXUCTY JIJIs1 BEPCTaTHUKA Ta BcTaHOBJIOBaTH 3B ju1st 3axucry
IHITMX POOOUYHX MicIlh. BUKOpHCTaHHS OCTaHHIX 103BOJIsIE€ CyTTEBO 3HM3UTH BB [IIH Ha mpariiBHUKIB, 30KpeMa Ha HU3bKUX YacTOTaX Ha
20,8 %, Ha cepezHix yacToTax Ha 15,6 %, a Ha BUCOKUX yacToTax Ha 17,3 %.

[IpakTHYHA 3HAYMMICTH TIOJATAE ¥ PO3POOIN YHIBEPCATILHOTO amnapary 3 migdopy 3aco6iB iHANBILYAIbHOTO i KOJTEKTUBHOTO 3aXHCTY
Big aii HITH.

Kmouosi cioBa: Gesneka mpaiii, J[uKepesio mymy, poboua 30Ha, MyMOBE HaBaHTa)KeHHsI, 3BYKOI30JIsiitHuil 6ap’ep.
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PO3POBKA CTPATEITTYHOTI'O IIJIAHY 3 EOEKTUBHOTI'O TIOBOYKEHHSA 3 TIPOMUCJIOBUIMH
BIJIXOJIAMH B MAIIIMHOBYAIBHOMY CEKTOPI ¥ KOMIAHII «<UNITED TRACTORS»> (c. 70-83)

Widya Wijayanti, Willy Satrio N, Purnami, Winarto, Erika Pratiwi Darmanto, Tri Puji Astuti, Al Hakim Beacon, Satriyo Widy,
Fransisca Adinda N. Rasono

Kommanist «United Tractors» mpujiijisic ipiopuTeTHy yBary METO/aM CTaJIOro MOBOKEHHST 3 BiIXoAaMu. Y JIaHOMY JIOCTIi/IPKEHHI BUBYEHA
iXHS HUHINIHS cCHCTeMa /UL BUSBJICHHS MOKJIMBOCTEN MifIBUIEHHS e(eKTHBHOCTI Ta BIUIMBY Ha HaBKOJIMIIHE cepenoBuie. /lociikeHHs
30cepelFKeHo Ha ToMY, HacKibky edexTuBHuM B « United Tractors» € yrpasJiHHs IIOTOKaMU BiIXO/iB, Bift MiHiMizallii IXHBOTO TTOYaTKOBOTO
YTBOPEHHSI 10 Ge3nmevHol 1epepoOKu Ta yTUII3aIlii HEeMUHYYUX BiIXOIIB.

AHasi3 1mokas3aB HasBHICTb YCIHINIHOI iHTErpoBaHol cucreMu yrpassinus Biaxogamu B «United Tractors», 1o BKJIOYAE Taki METOH, K
KOMIIOCTYBaHHsI, BTOPUHHA TlepepobKa Ta HAJIEKHE TIOBOJIKEHHsT 3 HeGe3nedHnMy MarepiajsaMu. TaKuil Xz IeMOHCTPYE TIparHeHHs KOM-
nanil MiHIMi3yBaTH BIUIMB Ha HaBKOJMIIHE cepenoBuiie. Joc/ipKeH s BURIIIO 32 paMKK iICHYIOUOI IPAKTUKU Ta BUABUIO (Garatoobinsodi
JOCSTHEHHSI Y TeXHOJIOTISIX TIepepoOKH BiXO/IB, TAKUX sIK Tasudikallist i BUpoOHUIITBO GioeTanouy. [lami MeToA BiZIKPHUBAIOTH 3aXOILIIO0Y]
MOSKJINBOCTI /711 TIO/IJIBIIIOT0 CKOPOUEHHS BiZIXOAIB 1, MOXK/IMBO, HAaBiTh OTPUMAHHS LIHHUX PECYPCIB 3 BIIXO/IB.

Edekrusnictn cucremn «United Tractors» MosKHA HOACHUTH iX KOMIIEKCHUM THAX0A0M. Y poOOTi TPOBEAEHO JeTalbHe JOC/ITKEHHS 3i
300py BIIXOIB /IJIs1 BUBHAYECHHSI CKJIA/LY Ta 00CATY BiIXOIB, 110 YTBOPIOIOTHCS B Pi3HUX Miaposziiax. [leil migxiz Ha OCHOBI aHUX JI03BOJINB
TIPOBECTH PETEJIbHUI aHAJI3 BUTPAT Ta OLIHKY OTepalliiiinoi eheKTUBHOCTI CUCTEMU YITPABJIiHHS BifIxo1aMu. BaskJnBo BiI3HAYNTH, 1O JOCJTi-
JUKEHHsI BUSIBUJIO TIOTEHIIIHHI TIepeBaru BIPOBA/UKEHHS MePeloBUX TEXHOJIOTI epepoOKU BIZIXOIiB JIst 1ie GibInoi cTiiikocTi B MaiibyTHBO-
My. Xoua /it IOBHOMAcIITabHOT peasizartii HeOOXiIHI 10AaTKOBI TEXHIKO-eKOHOMIUHI OOIPYHTYBaHHS, Ii PE3yJIbTaTh 103B0Js0Th «United
Tractors» po3poOUTH i BIPOBAAUTH Iiie GiIbIIT CTIIKI METOAM YIIPaBIiHHS BIAXOJaMU B HAOMMIKYT POKH.

Ko4osi cioBa: po3pobka, ebexktusaumii, ynpasainas sigxogamu «United Tractors».

DOI: 10.15587/1729-4061.2024.307037
BU3HAYEHHS BIUIUBY YIIPABJIIHHS PYXOM HA BUKHUIU ABTOMOBLIIB TA PO3IO/ILJ JIMCHEPCIT
MOBITP B PAMOHI IIOPTY MAKACAP (c. 84-91)

Ariati, Muhammad Zainul Arifin, Fauzul Rizal Sutikno, Hendi Bowoputro, Muh Miftahulhair

PiBenb 3a0pyAHeH s TOBITPs B KilbKOX Mictax [HZ0HE3IT 3HaUuHO 3pocTae mpotsarom GaraTbox pokis. OAHUM i3 OCHOBHUX TPUTEPIB €
3POCTaHHS aKTUBHOCTI aBTOTpaHcropTy. Ile 3pocTanus mos’a3ane 3 MOMIMIIEHHSM eKOHOMIYHOI CHUTYyallii Ta 3HIDKEHHSAM IIiH Ha aBTOTPaH-
criopt. TpaHCTIOPTHI 3ac001 BUPOOIAIOTH Pi3HI THITH 3a0PYAHIOIUNX PEUOBKH. 3a0PYIHIOYI PEYOBUHH, 1[0 MICTATHCS Y BUXJIOTHUX Ta3ax
aBToMOOGiI, 11e yaanuii raz (CO), okcun asory (NOy), cipka (SOy) i i (PM).

OxnuM i3 Halibibll 3aBaHTAXKEHUX PANOHIB /IS MOTOPU30BAHUX TPAHCIOPTHUX 3aco6iB € mopt Makacap, sSkuii € HailGiIbIIM
noptoM y Cximniit [ngonesii. ¥ 1ipbomMy pailoHi BUCOKAa aKTUBHICTH TPAHCIOPTY. BUKu/u, po3risiHyTi B IIbOMY JOCJI/IPKEHH], BKIIOYAIOTD



CO (oxmuc Byriernio) ta NOy (okcuj azory) y paitoni nopty Makacap, sikuit posramoBanuit Ha /xkanan Hycanrapa, [»xanan Cyiraseci,
[lxxanan Cicsa apmii, [loktop Baxinin /Ixkanan Cynipoxycono, [xxanan Caurip, [xxkaman Kamimanran, /[skanan Capanro, /[>kanan banga
i lxkaman Bytymnr.

Y ubomy pOCIHiZXKeHHI BUKOPUCTOBYIOTHCS iCTOPUYHI JjaHI 110/I0 IHTEHCUBHOCTI PyXy, UIBUJKOCTI Ta HAIIPSAMKY BiTPY, BOJIOrOCTI
TOBITPs, TEMIIEPATyPH MOBITPsI, aTMOCGHEPHOTO TUCKY, COHSIYHOI pafiallii, XMapHOTO MOKPUBY Ta BUCOTH MOBepXHi. AHami3 nucrepcii B
MOBITPi IPOBOAMIIN 3a I0TOMOTOI0 Tporpamuoro sabesnedens AERMOD. Haiipuuti orpumani sukuan cranosuin 67 121 mxr/m® st
CO 129 570 Mxr/m? 1 NOy 32 icHYI04MX YMOB, a IicJIsl BIPOBAKEHHS 3aX0/iB 3 OpraHisallii J0poKHbOro pyXy HallBUIL BUKMAN Gy/I1
smenmmeni 1o 45 737 mxr/m® aaa CO Ta 7 217 mxr/m® ansa NO,. 1li pesynbraTin po6asiTh BUCHOBOK, IO YTIPABIiHHS TOPOKHIM PyXOM
MOKe 3MEHINNTU 3a0pyIHeHHs noBiTpst. Ha po3ciloBaHHs TOBITPs BILIMBAE He Juie 06’€M aBTOMOOIIA, a il MeTeopoIoTiuHi (hakTopH.
Ile MokHa MOGAYMTH B Pe3ysibraTax AucHepcii. YMOBH 10 i Mic/Is yIPaBIiHHs PyXOM MOKa3aJu BiIMIHHOCTI 11010 PO3TIOALTY MOBITPSHOT
quctepcii.

Kmouosi cioBa: oxcuj Byrieirio (CO), okcun azoty (NOy), AERMOD, opranizaitisi 0p0KHBOTO PyXY, PO3CIIOBAHHS TIOBITPSI.



