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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA
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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MOGiIbHO €XKEKTOPHO-OYMCHOI YCTaHOBKY [J1sI BiTHOBJIEHHS! Oy/IiBe€JIb, CIIOPYZ, Ta TEXHIKHU IiCJISl TIOXKEX Y BillCbKOBUM
nepiop,

Haspa po6oTH (aHrJ1)

Development of a mobile ejector-cleaning unit for the restoration of buildings, structures and equipment after fires in the war
period

Pedepar (ykp)

CTtBOpeHO yHiQikoBaHMIA, MOOGINBPHUI €KCIEPUMEHTANbHUI CTEHH, Ay 300py [OAaHMAX IO JOCJIIKEHHI0 PO60Y0oro CoIula
€XKEKTOPHO-OYMCHOI YCTAaHOBKM B LIIMPOKOMY [ialla30OHi T€OMETPUYHMX Ta PEXKMMHUX NapaMmeTpiB. JJaHa po3po6Kka MOOiIbHOI
€XEKTOPHO-0YMCHOI YCTAaHOBKM MOX€ OYTH OCOOJIMBO LiHHOIO [Jis1 BUKOHAHHS BiJHOBJIIOBAJbHUX POOGIT OyIiBesb, CIIOPYH Ta
TEXHIKU Mif, 4ac BiliCBKOBOTO 4acy, IO aKTyaJIbHO [Jisl PO3BUTKY BiTYM3HSIHOTO BiJHOBJIIOBAJIBLHOTO KOMILIEKCY. Po3pobiseHa
METO/IMKA TECTYBaHHS POOOYMX XapaKTEPUCTUK €XKEKTOPHO-OYMCHOI YCTAaHOBKU B BiJl TEOMETPUYHUX Ta PEXXMMHUX N1apaMeTpiB.
Po3pobsena maTemaTuyHa MOJENb PYXy YACTUHOK JAUCIIEPCHOI a3y y ra30BOMY MOTOL. [IJIs1 OIMCY PYyXy YaCTUHOK MICKY Y COILi
abpa3rBO-CTPYMUHHOTO amapary MPOINOHYETbCSl YTOUHEHA MaTeMaTUYHa MOJesb y ABOBHUMIPHIiN HecTalioHapHiil MOCTaHOBL,
IpoTe JOIMOBHEHI KOMIIOHEHTAMU TifpaBJidYHOTO OMOPY Ha TepTsl Ta cuis bacce y ApoboBo-gudepeHiianbHiil popmi. BuseneHa
3aJIEXKHICTh 711 BU3HAYEHHS! KyTa BiIXWJIEHHS! IUCIEPCHUX YAaCTUHOK B POOOYOMY COILIi NMHEBMO-a0pa3UBHOI YCTAaHOBKMU.
Po3po6sieHO METOUKY TECTYBaHHSI POOOYMX XapAKTEPUCTUK €XEKTOPHO-OUMCHOI YCTAHOBKY B 3aJIEXKHOCTI BiJ, FEOMETPUYHUX Ta
PEXXMMHUX IapaMeTpiB abpa3aMBOCTPYMEHEBOIo COIUIA. BinnpalboBaHO METOAMKY Bi3yaJbHOIO IIPE/ICTaBJIEHHS Pe3yJbTaTiB
YUCEJIbHOTO AOCIiIKEHHS! MOBITPsIHO-abpa3uBHOI Teuil. 3a pe3ysbTaTaMu BHUKOHAHOI cepii YMCIOBUX PO3PaxyHKiB OTPUMaHO
3HAYEHHSI MacCOBUX BUTpAT CYL[HOTO Ta MAMCIIEPCHOTO MOTOKIiB, MIBUJKOCTI pyXy Teuii mo KoxHill 3 ¢a3, cusma ygapsiHHS
abpa3yBHUX YACTMHOK OO IepemKkopy, TaKoX iHmi po6odi mapameTpy MOBITPsIHO-abpas3uBHOI cymimi, Bizyasizarnii pyxy Teuii,

3aJIMBKY i30J1iHii BeKTOpH, rpadiky 3MiHM ITapaMeTpiB IIOTOKY B IIEPETHHI COIljIa Ta iH.

Pedepar (aHr1)



A unified, mobile experimental stand was created to collect data on the study of the working nozzle of the ejector-cleaning unit
in a wide range of geometric and operating parameters. This development of a mobile ejector cleaning unit can be especially
valuable for performing restoration work on buildings, structures and equipment during wartime, which is important for the
development of the domestic restoration complex. A methodology for testing the performance characteristics of the ejector-
cleaning unit as a function of geometric and operating parameters has been developed. A mathematical model of the dispersed
phase particle motion in a gas flow was developed. To describe the motion of sand particles in the nozzle of an abrasive jet
apparatus, a refined mathematical model in a two-dimensional unsteady state is proposed, but supplemented by components of
hydraulic friction resistance and Basset's forces in a fractional differential form. A dependence for determining the angle of
deflection of dispersed particles in the working nozzle of a pneumatic abrasive unit is derived. A methodology for testing the
performance characteristics of the ejector-cleaning unit depending on the geometric and operating parameters of the abrasive
jet nozzle has been developed. A methodology for visual presentation of the results of numerical study of the air-abrasive flow
has been developed. Based on the results of a series of numerical calculations, the values of mass flow rates of the continuous
and dispersed flows, flow velocity in each phase, the force of impact of abrasive particles on an obstacle, and other working pairs
were obtained.

Inpexc YIK: 621:347.77; 621:001.894 /.895, 621.001.63;621.001.66, 621.694;621.617

Koau Temarnunux pyopuk HTI: 55.01.21, 55.03.14.01, 55.03.47.35
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

HasBa npoaykii (yKp): MaTeMaTH4Hi MOZETi, [0 OMMCYIOTh POGOYMII IIPOLIEC B CEPEIMHI COMa €XKeKTOPHO-04YHUCHOI
YCTAHOBKHU. MeTOIMKY 110 BU3HAUYEHHIO pOOOYNX apaMeTpiB AOCiiKyBaHUX comnes. HoBi, 6iybill epeKTUBHI KOHCTPYKLii

pPo60YMX COTEN €KEKTOPHO-OYUCHOI yCTaHOBKU

Ha3zBa npoaykuii (anri): Mathematical models describing the working process inside the nozzle of an ejector cleaning unit.
Methods for determining the operating parameters of the studied nozzles. New, more efficient designs of working nozzles of the
ejector-cleaning unit

OuikyBaHi pe3ysabTaTi: Bupo6u texHivzi, TexHosorii, MaTepianu, Metonu, Teopii

T'anysb 3acrocyBaHHS: PO3p06Ka BUKOPUCTOBYETLCS [TPU BiTHOBJIEHHI OyIiBeJb, CIIOPY/ Ta TEXHIKMU Y BiliICbKOBHUIA Yac.
Po3po6s1eHO MPUCTPIil /17151 YUCTKYM BHYTPILIHIX KaHaJIiB apTUIEPiNChKUX CTBOJIB SIK HAPi3HUX TaK i raagkux. OTpumMani
Pe3yJbTaTH TAKOXK BIIPOBAIKYIOTHCS y BUPOOHUYMIA IIPOLIEC TI0 HAHECEHHIO Pi3HOTO Pofy NOKPUTTIB. [Ipyu ounileHHi fepeB'ssHAX
MOBEPXOHB MiCKOCTPYMEHEBA YCTAHOBKA HE 3HAIIJIA CBOE] albTEPHATHMBU. PO3pO6I€HI MaTeMaTU4Hi MOZENi MalOTh IMPOKUI

Zliala3oH 3aCTOCOBAHOCTI IJ11 COTJIOBUX aNapaTiB Pi3HOrO NPU3HAYEHHS

Onuc npoaykuii (ykp): Mo6isibHa €5KEKTOPHO-04KMCHA YCTaHOBKA 3i 3BMIHHMMU POGOYMMHU COIIAMU HOBOTO ITOKOJIiHHSI.
MaTtemaTnyHi Moziesli 1o BU3HAUYEHHIO po6oYrX napaMeTpiB BcepenuHi coma. Po3po6sieHa METOIMKa TECTyBaHHS POOOYUX

XapaKTEPUCTUK e)KeKTOpHO—O‘II/ICHOi YCTaHOBKU B Bi,ﬂ r€OMETPUIHUX Td PEKUMHUX napaMeTpiB

ConjianpHO-eKOHOMIYHa cpsimoBaHicTk HTII: TlosinmeHHs cCTaHy HaBKOJIMIIHBOTO cepeoBuina, EKOHOMist eHepropecypcis,
ExoHoMist maTepiasiB, 3MeHIIEeHHSs 3HOCY obsafHaHHsL, [linBuIneHHs MPOAyKTUBHOCTI npatyi, IlinpuiieHHs epeKkTUBHOCTI 00pOOKY
MOBEPXOHb MaTepiasliB 32 paxyHOK BUKOPUCTaHHS HOBUX, Oi/bll €(PEKTUBHUX KOHCTPYKLiN pOOOYUX COTIEJ €XXKEKTOPHO-OYUCHO]

YCTAHOBKH Ta PO3PaXyHKOBUX METOMMK, sIKi HE MAlOTh aHaJIOT

Cragis 3aBepmenocti HTII: [JociigHuii 3pa3ok, [JpioHocepiiiHe BUPOGHUIITBO
Bruposamskenus HTII: BnposamxeHo

Crpoku BrnpoBaaykenHs: 01.202512.2025

Bupo6nuk npoaykuii: Cymy

Cno>KHBavi NPOAYyKIii: pEMOHTHI 6pUrajy 1o BiTHOBJIEHHIO CIIOPY/, Ta TEXHIKYM, BUPOOHMYI MiJIPUEMCTBA,

CiZIbCBKOrOCNOJAPChKi MiANPHUEMCTBA, OyiBesbHi opraHisanii

IlepcneKkTuBHI puHKHU: PO3p0o06Ka Ta BIIPOBAPKEHHS O€3MMJIOBUX OYMCHUX YCTAaHOBOK, 3aKPUTHX a6pPa3uBOCTPYMEHEBUX KaMep,

TigpOCTPYMHUX YCTAHOBOK, 6ibll €(peKTMBHUX COIJIOBUX allapariB 10 BUKOPUCTOBYIOTCS PI3HUMHU TEXHIYHMMU [IPUCTPOSIMU

IIpaBa inTesnexTyasibHOi BjaacHocTi: OTpuMaHo naTteHT, [logaHo 3asBKy Ha BUady OXOPOHHOIO IOKYMEHTY, B Ykpaini



®opmu Ta ymoBH nepepgadi npogykuii: [lepenada mocsifHOro 3paska y CrenianpHi miapo3zinuy ajs BunpoodyBaHb Ta

3aCTOCYBaHHS
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