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This research systematically evaluates a biomass com-
bustion furnace, focusing on the influence of varying com-
bustion chamber casing materials. The study employs con-
trolled laboratory experiments to investigate the impact of
different casing materials on combustion performance, ther-
mal efficiency, and practical applications such as water boil-
ing capacity. The research uses distinct materials, including
clay, steel, and aluminum, for combustion chamber casings
while maintaining consistent dimensions. The central ex-
perimental apparatus, an aluminum stove, was meticulously
crafted, adhering to precise measurements. Coconut shell
briquettes served as the primary fuel source for this inves-
tigation. The results reveal intriguing dynamics in combus-
tion behavior. Notably, the choice of combustion chamber
casing material significantly affects fire temperature, sleeve
wall temperature, thermal efficiency, and the ability to boil
water. Clay emerges as a standout performer, achieving
high thermal efficiency (56.8 %), substantial water boiling
capacity (25 liters), and efficient fuel consumption (1.28 kg
of burnt briquettes). However, steel casing materials excel
in generating the highest fire temperatures (up to 557 °C),
underscoring their exceptional heat-conducting properties.
Aluminum has fast temperature responses but may not

retain heat like clay. The findings help optimize biomass
combustion furnaces and associated applications. Material
selection is crucial to attaining combustion goals like ef-
ficiency, temperature generation, or practical heat. These
discoveries could lead to more efficient and ecologically
friendly biomass combustion systems for sustainable energy
and resource use.
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The object of research is the technology of gas drying us-
ing a mobile block installation. The task to ensure compliance
of the composition of natural gas with the values of a number
of basic characteristics before its supply to main pipelines
has been solved. The results of a complex analysis of the
gas preparation technology of the deposit, which is located
in an agricultural area and is at a late stage of exploitation,
are reported. It was established that in order to ensure the
supply of conditioned gas to the system of main gas pipelines
under the conditions of low gas pressures, the construction
of gas treatment plants is required, first of all, for its drying.

The method of ensuring gas quality considered in the
current paper involves the use of a block-type gas drying in-
stallation as part of a low-temperature separation installation
and a source of artificial cold. As the latter, it is envisaged to
use a freon-refrigerating unit. The study shows that the pro-
posed block gas drying units can be unified for different gas
productivity and are characterized by relatively low capital
and operating costs. The main advantages of the introduc-
tion of gas preparation block installations and the scheme of
connecting the installation to the existing line are presented.

Based on the results of the economic efficiency indica-
tors, it was established that the use of a block gas drying
unit is a profitable project with the value of the accumulated
reduced free cash flow of almost 843 thousand conditional
units; the investment payback period is 3 years. The results
could be effectively used in the gas distribution sector, pro-
vided that the gas is extracted from a field close to exhaus-
tion, which is characterized by low reservoir pressures.

Keywords: freon refrigeration plant, gas drying, separa-
tion, payback period, gas distribution system.
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This paper considers the issue related to improving the
energy and resource efficiency of the process of storing raw
materials of plant origin, namely, preventing self-heating of
grain masses in elevator silos. It was noted that the effec-
tiveness of the analysis of self-heating of grain mass increases
with the use of mathematical models of temperature fields of
grain mass during storage together with data obtained ex-
perimentally. A physical-mathematical model has been built
that describes a two-dimensional localized non-stationary
temperature field of seed material generated by a homoge-
neous rod cell with a rectangular cross-section. A technique
for accelerating the convergence of the series is proposed for
the constructed analytical solution, which is based on the se-
lection and analytical calculation of the sum of the component
of slow convergence. The adequacy of the physical-mathemat-
ical model has been proven by calculations and by comparing
the temperature of the self-heating site, obtained theoreti-
cally, and the temperature obtained under industrial setting.
The established temperature kinetics of grain mass volumes
during storage, obtained experimentally and theoretically,
correlate with each other in the duration range from 0 to
30 days with a correlation coefficient of at least 0.98. This
proves the possibility of applying forecasts of the temperature
of self-heating sites in the volume of grain mass, obtained by
using the physical-mathematical model built, under industrial
setting. A limitation of the study is that the model is not
universal. It is another stage on the way to a universal model.
A limitation of the study is that for storage periods of more
than 30 days, a new excess temperature forecast must be made.

Keywords: self-heating of grain mass, temperature kine-
tics, model of a rod site of rectangular section.
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The main objective of the research study is to identify the
status and analyze the problems in Chameliya hydropower
plants in Nepal. In this paper, the hydropower has been stu-
died to identify some regularities of hydropower components
on proper operation and generation through primary and
secondary data. Further, it been analyzed by bottlenecking
through mechanical components testing for the detail study
to find the actual problems. Hydropower contributes about
86 % of total internal generation to available energy in Nepal
with 93 % of people having access to electricity through the
national grid. Small hydropower plants (less than 30 MW)
are 90 % of the installed plants contributing the major elec-
tricity demands of nearly 50 % in the country. Though hy-
dropower is one of the major export commodities in the past
few years, it still has deficits in the dry season. Chameliya
hydropower plant, 30 MW situated in the far-western part of
Nepal, generates 670 MWh of energy in the wet season and
which declines to 384 MWh in the dry season. Even though
the plant does not have the problem of much erosion and has
a sufficient flow in the dry season, the generation value is still
below the design.

The issue of variation in shaft speed, misalignment of
shaft bearing integrity and ultimately friction due to vibra-
tion, rises the temperature beyond the limit in the bearing
Babbitt material result for failure in the plant with prob-
lematic shutdown. Thus, this research primarily focuses
on the problem analysis in hydropower plants, concluding
with the result that the developing countries need to have
more focus on regular preventive maintenance and also
schedule large maintenance on mechanical components
like shafts, bearings, turbine etc. to avoid bigger damage
in the long run. Hence, the study also suggests that me-
chanical failure in a hydropower is mostly common and
therefore, a robust mechanical structure along with high
safety factor components need to be encouraged where the
possibilities of regular maintenance and smooth operation
are reduced.

2.

Keywords: energy, generation, Chameliya hydropower,

mechanical, problem, failure, operation, maintenance, ther-
mal, component.
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OLIHKA ITEYI CITAIIOBAHHA BIOMACH 3 BUKOPUCTAHHAM PISHUX BUAIB MATEPIAJIIB KOPIIYCY
KAMEPHU 3TOPAHHA (c. 6-15)

Sallolo Suluh, Dennis Lorenza, Rigel Sampelolo, GAN Pongdatu, Dina Ramba, Agus Widyianto

ILe ocsmi/pKeH ST CHCTEMATIHYHO OIIHIOE T4 7SI CHIATIOBAHHST GloMacH, 30Cepe/iKyI0unch Ha BIUIMBI PI3HUX MaTepiaiB KOPIyCcy KaMepu
3TOPsAHH. Y JOC/IZKEHHI BUKOPUCTOBYIOTHCS KOHTPOJIbOBaHI Jab0paToOpHi eKCIePUMEHTH It OC/IZKeH s BIUIMBY PI3HUX MaTepiasiB
KOpITyCcy Ha e(heKTUBHICTD 3TOPSTHHS, TEIJIOBY €(DEeKTUBHICTD 1 MPAKTHYHI 3aCTOCYBAHHS, TaKi sIK 3/[aTHICTD /10 KUITIHHS BOAU. Y TOCIIi/IKEHH]
BUKOPHCTOBYIOThCS Pi3Hi MaTepiajii, BKIOYAIOYN [IKHY, CTaJb i aJlOMiHiii, JJIsi KOPIYCiB KaMep 3ropsiHHs, 30epiraloun He3MiHHI po3Mipu.
[lenTpaibHuii excrepuMeHTAIbHIN arapar, amoMiHieBa MminuTa, OyB PeTeJIbHO BUTOTOBJIEHUI i3 JAOTPUMAHHSM TOYHUX BUMIpPIOBAHb.
OCHOBHIM JIKEPETOM TTAJIIBA JITTST IIOTO OCTIIKEHHsT OyIi GPUKeTH 31 MIKapayi KOKOCOBOTO ropixa. Pe3ysisraTi mokas3yioTh iHTPHUTYIOTy
JUHAMIKY B moBeiHIi ropinns. Corix 3a3HauuTy, 110 BUbip MaTepiasy KOpIycy KaMepu 3TOPSIHHS CYTTEBO BILIMBAE HA TEMIIEPATYPY BOTHIO,
TeMIlepaTypy CTiHKM PyKaBa, TEIUIOBY e(eKTUBHICTD i 3[aTHICTh KUIT'STUTH BOAY. [VIMHA € BUIATHUM BHKOHABIIEM, [OCSTAI0YN BUCOKOTO
tepmiunoro KK/ (56,8 %), 3naunoi noTyskuocTi aist Kui'sitinist Boau (25 miTpiB) i exormoMiunoro crioxknBanmst naausa (1,28 kr crniaennx
6pukeriB). OHAK cTaseBi Marepiany KOPIyCy BUTPUMYIOTh HAWBHINI TemrepaTypu BorHio (10 557 °C), 1m0 MiaKpecoe iXHi BUHATKOBI
TEIIONPOBIHI BJACTUBOCTI. AJMIOMIHIN MIBUAKO pearye Ha TeMIepaTypy, aje Moje He 36epiratu Terio, sik riuta. OTpuMani pesyJbraTu
JIOTIOMAraloTh ONTUMIZYBATH Mei Ui CHIATIOBAHHA GioMacH Ta 110B’si3aHi 3 HUMU TIporpamu. Bubip Marepiany Mae BUpIlIaibHe SHAUCHHS [JIs1
JOCSITHEHHSI TIiJTeil CIaIOBAHHST, TAKWX SIK e(eKTHBHICTB, TeHepAaIlis TeMIieparypi abo mpakTidne Teruio. 1i BIIKPHTTS MOKYTh IPU3BECTH 10
6isbI eDEKTUBHUX | €KOJIOTIYHO YUCTUX CUCTEM CITATIOBAHHS GIOMACH JUJIsI CTAJIOr0 BUKOPUCTAHHS €HEPTii Ta PeCypCiB.

Kio4oBi cioBa: OpuKkeTn 3i mKapasynu KOKOCOBOTO TOPiXa; MIIIHAPIYHI (hopMu; moOyTOBI GPUKETHI Ieui; TEIIoBi XapaKTepUCTUKN.
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E®EKTUBHICTb TEXHOJIOTII MIITOTOBKH TA3Y 3 BUKOPUCTAHHSIM BJIOYHOI YCTAHOBKH
OCVIIKH (c. 16-23)

O. B. Ilerpam, C. B. Ilonos, P. B. Ilerpam, 10. B. JleBuenko, A. O. Kexemem

OO6’eKTOM JOCHIKEHHST € TEXHOJIOTISI OCYIIKU a3y 3a J0TOMOrOI0 MOGLIBHOT 6104HOI ycTaHOBKU. BupimeHo npobiaemy 3abe3nedeHHs
BIIMIOBIIHOCTI CKJTaIy TIPUPOAHOTO BUAOGYBHOTO ra3y 3HAYEHHSIM PSITY OCHOBHUX XapaKTEPHCTHK TePel HOro MoIaveio 0 MaricTPaIbHuX
Tpy6onpoBoiB. IIpeacTasieni pe3yasraTi KOMIUIEKCHOTO aHaji3y TeXHOJIOTIT MiATOTOBKU Tasy POAOBHUINA, KOTPE PO3TAIIOBAHE Y CLIbCHKO-
rocroapcbkoMy paifoni Ta nepeGyBae Ha Mi3HBOMY eTalli exciuryatailii. Beranosieno, mo st 3abesnedenns mojgadi KOHAUIIHHONO rasy
B CHCTEMY MaricTpaJbHIUX ra30lPOBOJIIB 32 YMOBU HI3bKUX TUCKIB ragy moTpiGHO OYAiBHUIITBO YCTAHOBOK M0 06POOIIi Ta3y, B MEPIILY Yepry —
10 10TO OCYIICHHIO.

PosrisimyBanuii y po6oti Meron 3abe3nevenHtsi SKOCTi rasy mepenbayae BUKOPHCTAHHS YCTAHOBKU OCYIIKU rasy OJIOYHOTO THITY
B CKJIa/li YCTAHOBKU HU3bKOTEMIIEPATYPHOI cenapariii Ta jpkepesia ITYYHOro XO0JI0/y. B SIKOCTi OCTaHHBOTO MependauaeThest BUKOPUCTAHHS
(hpeoHoBO-X0MIOANIBHOT YCTAHOBKK. Y JOCHI/IKEHH] TOKA3aHO, 110 3alIPOIOHOBAHI OJI0YHI yCTAHOBKH OCYIIKH rady MOXKYTb OyTH yHi(hikoBa-
HUMHY /U1 Pi3HOI IIPOYKTUBHOCTI 110 ra3y Ta XapaKTepU3YIOThCs MOPIBHSIHO HEBEJIMKNUMU KaIliTaJIbHUME Ta eKCIUTyaTalliilHUMU BUTPATaMH.
HaBezieHO OCHOBHI IIepeBari 3armpoBaLKEHHs OJIOYHIX YCTAHOBOK ITATOTOBKM Tasy Ta CXEMY MiJKJIIOYEHHST YCTAHOBKU JI0 iCHYI0UO JIiHil.

3a pesyJIbraTaMu TTOKA3HUKIB eKOHOMIYHOT e)eKTUBHOCTI BCTAHOBJIEHO, IO 3aCTOCYBAHHST GI0YHOT YCTAHOBKH OCYIIKU Ta3y € OKYITHUM
MIPOEKTOM 31 3HAYEHHSIM HAKOIMYEHOTO IIPUBEJEHOT0 BiJIBHOTO TPOIIOBOTO MOTOKY y Maiike 843 THCS4Yl YMOBHHMX OJMHUIb. TA TEPMiHOM
OKYTHOCTI iHBecTutliii 3 pokn. OTpuMani pe3yasTaT MOXKHA e(DeKTHBHO BUKOPUCTOBYBATH Y Ta30PO3MO/IiIBYiil chepi 3a yMOBH, IO Ta3 BU-
N06YBAETHCS 3 OIM3BKOTO 10 BUCHAKEHHST POJIOBUIIA, SIKE XaPAKTEPH3Y€ETHCS HU3bKIUMU TLJIACTOBUMU THCKAMUL.

KimouoBi cioBa: ¢ppeonosa XoJ10/[M/IbHA YCTAHOBKA, OCYIIIKA ragy, Cerapaitis, TePMiH OKYIHOCTI, Ta30PO3I0/IiIbua CHCTEMA.
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PO3POBKA ®ISUKO-MATEMATHYHOI MO/JIEJII CAMOHATPIBAHHA 3EPHOBOI MACH CTPUKHEBIIM
OCEPEJKOM ITPAMOKYTHOTIO IIEPEPI3Y (c. 24-30)

M. B. Cainuenxo, B. B. Bpeauxin, A. O. Iak, I1. B. I'ypcekuii, O. 1. Andsopos, A. B. ITak

Po6oTa mpuCBsueHa TABUINEHHIO €HEPTO- Ta pecypcoedeKTHBHOCTI mpotecy 30epiraHHs CUPOBUHK POCIMHHOTO MOXO/KEHHS, a, CaMe,
3amobiraHHIo CAMOHATPIBAHHS 36PHOBHX Mac y CHJIOCAX eJeBatopiB. BixzHaueno, mo ebeKTHBHICTh aHai3y caMOHArPiBaHHsI 36PHOBUX Mac
IBUIIYETHCS 32 YMOBYM BUKOPUCTAHHS MATEMATHYHUX MOJEJIEH TeMIepaTypHUX MOJIiB 3¢PHOBOI Macy mij yac 30epiraHHs pasoM i3 JaHu-
MI OTPUMAHUMH €KCIIePIMeHTaIbHO. Po3pobireno ¢isnko-MaTeMaTHdHy MOJEJb, IO OMNCY€E IBOBUMIPHE JIOKATi30BaHe HECTAIliOHAPHEe
TeMIiepaTypHe I10Jie HaCIHHEBOTO Marepiaily, OpPo/KeHe OJHOPIZAHUM CTPIDKHEBHM OCEPEKOM IIPSIMOKYTHOTO TonepeyHoro nepepisy. /lo
mo6yI0BAHOTO AHAIITUYHOTO PO3B’SI3KY 3aIPOIIOHOBAHO CIIOCIO MPUCKOPEHHS 301KHOCTI PSAIIB, 10 IPYHTYETHCS HA BU/IJICHHI Ta aHAITHY-
HOMY OOUYHMCJICHHI CyMU CKJII0BOI MOBLIbHOI 30ixKHOCTI. [loBeseHO ajeKBaTHICTh (hisUKO-MaTeMaTHYHOT MOZeJI TIISIXOM PO3PaxyHKiB Ta
HIIIXOM MOPIBHSHHS TEMIIEPATYPH OCEPE/IKY CAMOHArPIBaHHsI, OTPUMAHOI TEOPETUYHO, Ta TEMIIEPATYPHU, OTPUMAHOI Y BUPOOHUUMX YMOBAX.
Beranosiieni kineTnky teMiepaTypr 00’eMiB 3epHOBOI MacH T1iji yac 30epiratHs, OTpUMaHi eKCIIePUMEHTAIbHO Ta TEOPETHIHO, KOPETIOIOTh
Mik coboi0 B mianazoni tpusaiocti Big 0 a0 30 #i6 i3 koedinientom kopessiii e Menuie 0,98. Ile 10BOAUTL MOXKJIMBICTD 3aCTOCYBaHHS
MIPOTHO3IB TEMIIEPATYPU OCEPEIKIB CAMOHATPIBaHHS B 00'€Mi 36PHOBOI Mac, OTPIMAHNX 3 BUKOPUCTAHHSIM PO3p0OIeHOI (hisnKO-MaTeMaTd-
HOT MojiesTi, y BUPOOHIYMX yMoBax. OOMeKeHHsIM [IOCTI/KEHHS € Te, 10 MOJIENb He € YHiBepCalIbHO0. BOHA € 4eproBuM eTarnoM Ha IUIsXY



10 yHiBepcanbioi Mogesi. OOMeKeHHs JOC/IDKEeHHS TI0JISATae y TOMY, 110 Ui TepMiHiB 36epirants Oibiie 3a 30 1i6 HeoOXiAHO TPOBOAUTH
HOBWUII TPOTHO3 HAJJINIIKOBOI TeMIIepaTypU.
KrouoBi ciioBa: caMoHarpiBanHsi 3pHOBOI MacH, KIHETHKA TEMITEPATYPU, MOJIEJIb CTPUKHEBOTO OCEPE/IKY TIPSIMOKYTHOTO TIEpepisy.
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BU3HAYEHH JESIKNX 3AKOHOMIPHOCTEU ®YHKIIOHYBAHHS ITIPOEHEPTETUYHUX
KOMIIOHEHTIB AJI51 ITIPABIJIbHOI EKCIIJIVATAIIII TEC XAMEJIIA B HEITAJII (c. 31-40)

Roshan Pandey, Rajendra Shrestha, Nawraj Bhattarai

OcHoBHa MeTa JOCJI/DKEHHS TI0JISITaE B TOMY, 100 BU3HAYMTH CTaH i IpoaHaiizyBaTu mpobsemu rigpoenekrpoctaniiii Chameliya
B Henazti. Y 1ipoMy /JOKyMeHTI HaBeIeHO Pe3yJIbTaTi JIOCIiIPKeHD, CIIPSMOBAHIX HA BUSIBJICHHS JICSIKUX 3aKOHOMiPHOCTeil KOMITOHEHTIB Tiji-
POEHEPTETHUKY IO/I0 HAJIEKHOI pOOOTH Ta BUPOOHUIITBA 3a J0MIOMOTOI0 EPBUHHNX | BTOPUHHUX faHnX. Kpim Toro, mpoananizoBano GyHKIL-
OHYBAHHSI IMIJIIXOM TECTYBAHHS MEXaHIYHIX KOMITOHEHTIB [/IST I€TAIbHOTO BUBYEHHST [UIs BUsIBJIEHHST hakTnaHuX 1pobiem. LigpoeHepreTika
3abesneuye 6m3bKo 86 % 3araibHOI BHYTPIIHBOI TeHeparii HassBHOT eneprii B Henaui, npu nbomy 93 % Jito/ieii MalOTh JOCTYII 10 €JIEKTPO-
eHeprii uepe3 HailioHaIbHY Mepesky. Madi rizpoesnexrpocrantiii (rmotyskuicTio Mente 30 MBt) ckazaiors 90 % BCTaHOBJIEHNX CTAHILIH, 1110
3abe3neuyorh Maiike 50 % OCHOBHUX TOTPeb KpaiHu B eseKTpoeHeprii. Xoua TipoeHepreTiKa € OfHUM i3 OCHOBHUX €KCIIOPTHUX TOBApiB
3a OCTaHHI KiJTbKa POKiB, BoHa Bce Ie Mae gedinut y cyxuii ceson. TEC Chameliya moryxuictio 30 MBT, posramoBana B KpailHbo-3axigHii
vactuni Henauy, Bupo6iisie 670 MBT1-roa eneprii B ce30H fo11iB i 3iusKkyeTbest 10 384 MBt-roa B cyxuii ceson. Hespaskaioun Ha e, 110 cTam-
Iist He Ma€ PobJIeMU 3HAUHOT epo3il Ta Mae A0CTaTHIl MOTIK Y CYyXUil ce30H, 3HAUEHHSI reHepallii Bee Ie HUKYe 3a TIPOEKTHE.

[Tpo6sema 3MiHM MIBUAKOCTI BaJLy, MOPYIIEHHS [[IIICHOCTI TAMMITHAKA BAJIy Ta, 3PEIITOI0, TepTst Yepe3 BiGpallilo, MiABUIILYE TEMIIEPaTypy
[IOHAJ JIIMITOBaHY y 6a6i'r0301vly Marepiaji HiANMIHAKA, 0 TPU3BOAUTD 0 HOJOMKH YCTAHOBKH 3 MPOOJEMHOIO 3YNUHKOIO. TakuM 4MHOM,
1ie OCJTIPKEHHST B TIEPIY Yepry 30Cepe/KeHo Ha aHasi3i mpobieM Ha TipOeNeKTPOCTAHINISX, B Pe3y/IbTaTi Y0r0 KpaiHH, 10 PO3BUBAIOTHCS,
MOBUHHI IPUILJISITH GiJIbllle YBaru peryasipHoMy IpoLIaKTHIHOMY TEXHIYHOMY 0OCIYTOBYBaHHIO, @ TAKOK IUIAHYBAaTU MaciiTabHe TEXHIYHe
00CIyrOBYBaHHSI MEXaHIYHUX KOMIIOHEHTIB, TAKMX K BaJIM, MIMIUITHUKH, TypOiHA TOIIO, 00 YHUKHYTH GLIBIIOTO TOMIKO/KEHHS B I0BTO-
CTPOKOBI#f TepenekTrBi. TAKUM YMHOM, JOCI/KEHHS TaKOK MPUITYCKAE, 0 MeXaHiyHi 3001 B TiAPOENEKTPOCTAHIIISX € 3/1e0i/IbIIOro ToHpe-
HUM SIBUILEM, 1 TOMY HeoOXiHO 3a0X0UYBATH HA/IIHY MEXaHIYHY KOHCTPYKILIO Pa3OM i3 KOMIIOHEHTaMNU 3 BUCOKUM Koe(illieHToM Hesmexu,
JIe MOSKJIFIBOCTI PETYJISIPHOTO TEXHIYHOTO 00CTyroBYBaHHst Ta Ge3mepebiiiHol po6OTH 3MEHIITYIOThCS.

KiiouoBi caoBa: eHeprist, rerepaitist, rizipoesiexrpocraniiis Chameliya, mexaniuni, mpo6iema, BiIMOBa, eKCIITyaTailis, TeXHiuHe 06¢ayro-
BYBAHHSI, TEIJIOBA, KOMITOHEHT.



