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Tema gucepranii:
1. IHTEHCU®IKALISI MACOOBMIHY B XXVBWJIbHUX CEPEJIOBUIIAX LITIIXOM TTIPOAVHAMIYHOTO
OBPOBJIEHHS

2. Intensification of Mass Transfer in Nutrient Media by Means of Hydrodynamic Treatment

Pedepar:

1. Muponuyk A.O. InTeHcudikalis MacooOMiHy B >KUBUJIbHUX CEPEJOBUILAX IIJISIXOM MiIpOIMHAMIYHOTO
06pobeHH. — [luceprallisl Ha 3006YTTsI HAYKOBOTO CTYIEHs JoKTopa dinocodii 3a cnenjianbHicTo 144 -
Tennoenepretuka. - IHCTUTYT TexHiyHOI Termnodizuku HAH Ykpainu, Kui, 2025. Po6oTa npucBsyeHa NigBUILEHHIO
ePeKTUBHOCTI MaCOOOMIHHUX IIPOLECIB Y FiIPONOHHUX CUCTEMAaX 3a JOIIOMOTIOIO TiIpOguHaMiYHOTrO 0O6pOOJIeHHS
METOJIOM AUCKPETHO-IMIyIbCHOTO BBeAeHHs eHeprii (JIBE). AkTyanbHicTs. ['inponoHika € nepcrnekTuBHUM

HanpsIMOM arpapHoi cdepu, poTe TpajgullifiHi METOAM MiATOTOBKY PO34YMHIB HE 3a0€3Me4Yy0Th OAHOPIIHOCTI,



CTabiJIbHOCTI Ta CTEPUJIBHOCTI. Lle cripu4nHsie yTBOPEHHS OCaAiB i 6i0IIiBOK Ta 3HMKY€E 6i0JIOTiYHY LIiHHICTb
cepenosul. [ToTpi6HI cyyacHi eHeproedeKkTUBHI TexHoJorii. MeTa mocifpkeHHs — inTeHcudikallis MacooOMiHy Ta
cTabinizalis mapameTpiB MOXUBHUX PO3YUHIB TiJpONOHHUX cucTeM i3 BukopuctaHusaMm JIIBE. Metonu. CTBopeHO
€KCIIEPMMEHTAJIbHY YCTAaHOBKY 3 POTOPHO-IIYJIbCALIIIHUM allapaTOM; BUKOPUCTAHO CTaHIIAPTHI METOAU
aHaJiTUYHOI XiMmii; 3acToCOBaHO MaTeMaTHYHe MoemoBaHH (piBHsHHSA HaB'e-Crokca Ta
Bpinkmana-Jlapci-®opxaiimepa). OCHOBHI pe3ysibTaTi. BcTaHOBJIEHO BIJIMB LIBUAKOCTI Ta HAIPY>KEHHS 3CYBY i
yacy 06po6sieHHsI Ha MiKpo6ioJIoriuHi MoKa3HUKU cepenoBull,. [Tpu HanpyxeHHi 185-190 ITa yucesnbHiCTh
MIKpOOpraHi3aMiB 3MeHIIyeTbes y 2,5-3 pasu. [Ipu mBugkocti 3cyBy 3,55-3,8x100 co! 3MiHIOIOTbCS (Pi3UKO-XiMiuHI
napametpu (pH, OBII, BMicT kucHio). O6po6sienns IIBE 3HmXye po3unHeHuil KuceHb Ha 60%, 1o ninuiye
cTabinbHiCTh cepenosull. [TinBuIyeThCsl 6i0AOCTYIHICTb €1€MEHTIB KMBJIEHHS Ta 3HWKYETbCSI HAKOIIMYEHHS
OpraHiuyHUX CcNOJyK. [IpakTiyHe 3Ha4eHHs. EHeproButpaTtu 3HKeHo Ha 20%. BUKOpHUCTaHHS peareHTiB CKOPOUY€HO
Ha 55-65%, Bonu - 10 90%. YposkariHicTs 3pocTae Ha 20-30%. TexHoJIoTis anpo6oBaHa B IPOMUCIIOBUX YMOBAaX
(TOB «AI'POCBiT-’KutomMup»). Kito4oBi cji0Ba: rifponoHika, >)KUBUJIbHE cepeLloBuILe, TiapoaHaMiyHe 06pO6IeHHH,

IVICKPETHO-IMITyJIbCHE BBEJ,E€HHS €HEPTii, MacOOOMiH, €eHEepProe(eKTHUBHICTb.

2. Myronchuk A.O. Intensification of Mass Transfer in Nutrient Media by Means of Hydrodynamic Treatment. -
Dissertation for the degree of Doctor of Philosophy in specialty 144 - Heat Power Engineering. - Institute of
Engineering Thermophysics, NAS of Ukraine, Kyiv, 2025. The dissertation addresses the intensification of mass
transfer in hydroponic nutrient media through hydrodynamic treatment using the discrete-pulse energy input
(DPEI) method. Relevance. Increasing agricultural efficiency under limited resources and climate change is a global
challenge. Hydroponics ensures stable yields, but conventional preparation of nutrient solutions often lacks
homogeneity and stability, leading to sediments, biofilms, and reduced biological value. Aim. To improve mass
transfer and stability of hydroponic nutrient solutions using DPEIL. Methods. A closed-loop experimental setup with
a rotor—pulsation apparatus was developed. Analytical chemistry (potentiometry, titrimetry, microscopy) was
applied. Mathematical modeling combined Navier-Stokes with Brinkman-Darcy-Forchheimer equations to
describe mass transfer under pulsed hydrodynamic loads. Results. Key hydrodynamic factors identified: shear rate,
shear stress, treatment time. At 185-190 Pa shear stress, microorganisms decreased 2.5-3 times. At 3.55-3.8x100 sn!
shear rates, physicochemical parameters changed (pH, redox potential, oxygen). DPEI reduced dissolved oxygen by
60%, affecting microbiological stability. Treatment improved nutrient bioavailability, reduced organic
accumulation, and enhanced system stability. Practical outcomes. Energy consumption reduced by 20% compared
with conventional methods. Reagent use cut by 55-65%, water savings up to 90%. Crop productivity increased by
20-30% in industrial phytotesting. Technology successfully tested at LLC “AGROSvit-Zhytomyr.” Scientific novelty.
Defined threshold hydrodynamic conditions for microbial control and nutrient solution stabilization; confirmed
mechanisms of pulsed treatment effects on mass transfer; proposed a model for porous media under DPEL
Keywords: hydroponics, nutrient medium, hydrodynamic treatment, discrete-pulse energy input, mass transfer,
energy efficiency.
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¢ Dubovkina, I., Myronchuk, A. (2024). Application of the Alternating Impulses of Pressure for New Energy-
Saving Technologies. In: Babak, V., Zaporozhets, A. (eds) Systems, Decision and Control in Energy VI. Studies
in Systems, Decision and Control, vol 552. Springer, Cham., p. 599-611
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IiBUIIEHHS TPOJYKTUBHOCTI Y IiIPOTIOHHMX TEXHOJIOTiSIX. IHTerpoBaHi TEXHOJIOTII Ta €Hepro36epesKeHHs,
Ne3, 3-13.
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