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Pedepar:

1. Incepranifina po60Ta IpUCBIYE€Ha OOIPYHTYBaHHIO METO/IB iHTEeHCUiKaliil mpoliecy 3HEBOJAHEHHS ITPSIHO-
apOMAaTHUYHOI CUPOBMHU Ta PO3POOJIEHHIO €eHEProeeKTUBHUX PEXUMIB CYIIiHHS, TIPU SIKUX 3a0€311e4y€eThCs
MakcuMaJsibHe 36epeskeHHs edipHuX oJ1iil. OCOOIMBICTIO CYIIiHHS [IPSHO-apOMATUYHOI CUPDOBUHU € 3aJIeXXHICTb
SKOCTi TOTOBOTO IIPOJAYKTY Bif] TEMIIEPATYPHOIO PiBHA IIPOLIECY Ta TPUBAJIOCTI TEIJIOBOI Aii. [IpgHO-apoMaTdHa
CHAPOBMHA MICTUTh B CO0i LIiHHI apOMaTHYHi JIETKi peYOBMHYU e(pipHUX OJIifl TA CMAaKOBi CIIOJIYKY, SIKi 3a3BMYail €
Iy’Xe 4yTJIMBAMM [I0 BIUIMBY BUCOKUX TeMIleparyp. [Ipu nepesuineHHi MaKCMMaJIbHO JOIYyCTUMOI TEMIIEPATypU
HarpiBy BiiOyBalOTbCs HEOOOPOTHI 3MiHM Qi3UYHOI Ta XiMiUHOI CTPYKTypU Martepiainy, BTpaTty epipHUxX oJili, o y
CBOIO Yepry NPpU3BOAUTD [0 MOTIPIIEHHS AKiICHUX NOKa3HUKIB. CyIIiHHA NPSIHO-apOMaTUYHOI CUDOBUHY IIPU
HU3bKUX TEMIIEPATYPAX — JOBrOTPUBAJIMKI IIPOLEC, 3MiMICHEHHS SIKOTO B KOHBEKTUBHUX CYIIapKaX € HEBUTITHUM,

yepe3s iXHI0 Hu3bKy e(EeKTUBHICTB, 1110 II0B’I3aHa i3 3HaYHMMH BTPaTaMu TEIJIOTH 3 BiflIpallbOBAaHUM IIOBITPSIM



(6inbure 20 % B 3arabHOMY TEIJIOBOMY OasaHci). TpaauuiiiHi meToau iHTeHcuikalii mpolecy CyMmiHHS HUISIXOM
HiABUILEHHS TeMIIePaTypH i MBUIKOCTI CYIINJIBHOTO areHTa MaloTh OOMesKeHHS I1ifl YaC 3HEBOJHEHHS IIPSIHO-
apOMaTHMYHUX POCJIMH Yepe3 TEPMOUYTAUBICTb ePipHUX OJill. [[pUMBUAIIMTY IPOLEC HU3bKOTEMIIEPATYPHOTO
CYLIiHHS IPSHO-apPOMAaTUYHOI CHPOBMHU MOXJIABO 301/IbIIEHHSIM PYIIIHOI CUJIX MacOOOMiHY (MaCcOOOMIHHOTO
HaIopy) LIJISIXOM IPUMYCOBOTO OCYLIEHHS CyIIMJIBHOTO are’Ta. [nis peasnizauii eHeproepeKTUBHUX PEXUMIB
HU3bKOTEMIIEPATyPHOTO CYLIiHHS NPIHO-aPOMAaTUYHOI CUPOBYHU 3 PETYJIIOBAHHSIM BOJIOTOBMICTY CYHIMJIBHOTO
areHTa 3alpoIlIOHOBAaHO BUKOPUCTAHHS KOHJIEHCAL[iTHOTO METO/Y CYLIiHHS 3 32CTOCYBaHHSIM TEIIJIOBOI'O HACOCY.
TensoHacoCHi cylapKu BUPi3HSAIOTHCS BUCOKOIO €(PEKTUBHICTIO ITPY HU3bKOTEMIIEPATyPHOMY CYyMIiHHI. B
TEIJIOHACOCHIN CyIIapli MOXKJIMBO 3[iNCHUTHY YTUJIi3allil0 TEMJIOTHU BiAIPallbOBAHOTO CYMIUJIBHOTO areHTa Ta
IIOBEPHYTH ii B TEXHOJIOTIYHMI IIpOLIeC Ha 6isIbll BUCOKOMY TEMIIEPAaTyPHOMY piBHI. TakMM YMHOM 32 PaXyHOK
yTUi3alii TeMJI0T! KOHIEH allii BOJIOTY CYLIMJIBHOTO areHTa EHEProBUTPATH B TaKil CymapLi 3MEHIIYIOTbCA MaliKe
B 3 pa3u B MIOPIiBHAHHI 3 TPAJULIITHOIO KOHBEKTHBHOIO CYIIAPKOI0. 3aCTOCYBaHHS TEIJIOBOIO HACOCY [O3BOJISE 32
PaxyHOK [IPUMYCOBOI'O OCYLIEHHS NIOBITPS, HE3AJIEXKHO Bill yMOB HaBKOJIMITHLOTO CEPELOBUINA, IiATPUMYBATH
HeOOXiJIHi TENJIOBOJIOTICHI NapaMeTPy CYIIMJIbHOTO areHTa Ta CTBOPIOBATH KEPOBAHi yMOBU TEXHOJIOTIYHOTO
IIPOLIECY 3HEBOJHEHHS, 110 FAPAaHTy€ BUCOKY SKiCTb TOTOBOTO NPOAYKTY. B IIpolieci TenjoHacoCHOro CyliHHS
BEJIMYMHA [IOTOYHMX €HEProBUTPAT 3HAYHOIO MipOIO 3aJIEXKUTH Bifl BOJIOTOBMICTY CYyIIMJIBHOTO areHTa i
TEMIIEPATYPHOIO PEXMMY MOr0 OCYLIEHHS y BUIIAPHUKY TEIJIOBOrO Hacoca. JIj1s KOKHOTO 3a1aHOTO
TEIJIOBOJIOTICHOTO CTaHy CyIIMJIBHOTO areHTa BU3HAYEHUI ONTUMAaJIbHUI TEMIIEPATypPHUIL PEXXUM POOOTH

TEIJIOBOTO HACOCA, KU1 3a6e3evye MiHiMasIbHi €eHEPrOBUTPATH Ha CYMIiHHS IPSIHO-aPOMATU4YHOI CUDOBUHM.

2. The dissertation work is devoted to the substantiation of the methods of intensification of the process of
dehydration of spicy and aromatic raw materials and the development of energy-efficient drying modes that
ensure maximum preservation of essential oils. The peculiarity of drying spicy and aromatic raw materials is the
dependence of the quality of the finished product on the temperature level of the process and the duration of the
thermal action. Spicy-aromatic raw materials contain valuable aromatic volatile substances of essential oils and
flavor compounds, which are usually very sensitive to the influence of high temperatures. When the maximum
permissible heating temperature is exceeded, irreversible changes in the physical and chemical structure of the
material occur, loss of essential oils, which in turn leads to deterioration of quality indicators. Drying of spicy and
aromatic raw materials at low temperatures is a longterm process, the implementation of which in convective
dryers is unprofitable, due to their low efficiency, which is associated with significant heat losses with exhaust air
(more than 20% in the total heat balance). Traditional methods of intensifying the drying process by increasing the
temperature and speed of the drying agent have limitations during the dehydration of aromatic plants due to the
thermal sensitivity of essential oils. It is possible to speed up the process of lowtemperature drying of spicy and
aromatic raw materials by increasing the driving force of mass transfer (mass transfer pressure) by forced drying
of the drying agent. To implement energy-efficient modes of low-temperature drying of spicyaromatic raw
materials with regulation of the moisture content of the drying agent, the use of a condensation drying method
using a heat pump is proposed. Heat pump dryers are characterized by high efficiency at low temperature drying.
In a heat pump dryer, it is possible to utilize the heat of the spent drying agent and return it to the technological
process at a higher temperature level. Thus, due to utilization of the heat of moisture condensation of the drying
agent, the energy consumption in such a dryer is reduced by almost 3 times compared to a traditional convective
dryer. The use of a heat pump allows, due to forced drying of the air, regardless of the environmental conditions,
to maintain the necessary thermo-humid parameters of the drying agent and to create controlled conditions for
the technological process of dehydration, which guarantees the high quality of the finished product. In the process
of heat pump drying, the amount of current energy consumption largely depends on the moisture content of the
drying agent and the temperature regime of its drying in the evaporator of the heat pump. For each given heat-
moisture state of the drying agent, the optimal temperature regime of the heat pump operation is determined,
which ensures minimum energy costs for drying spicy and aromatic raw materials.
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