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Mema oocnioxncennsn. OnruMizailisi TpoIecy CYLIHHSA TEPMOIaOITbHUX
MaTepiajiB B TEIJIOHACOCHIM cCymapii 3 3aCTOCYBaHHSAM JI0OJIaTKOBOTO
1H(paduepBOHOTO HATPiBY.

Pezynemamu.  HusbkoTemmepaTypHe — CYUIIHHS — TE€pMOJIaOUTbHUX
MaTepiajgiB  JOIIBHO peai3oByBaTU B KOHBEKTMBHHX CyIIapkax 13
3aCTOCYBAHHSIM TEIUIOBUX HacociB. Ilpu TemnoHacoCHOMY CYUIIHHI MOXJIMBO
YCYHYTH OCHOBHI HEIOJIKA TpPaJULIMHUX KOHBEKTUBHHMX YCTAaHOBOK: 3a
paxyHOK yTWIi3alli TEIOTH  BIAMNPALbOBAHOIO  CYIIMJIBHOTO  areHra
CKOPOYYIOTHCS BUTPATH €HEPTil Ha MPOLeC CYIIIHHS; 3a PaXyHOK MPUMYCOBOTO
OCYIICHHS TIOBITPS MOXJHMBO HE3QJIEKHO BiJJ YMOB HaBKOJHIIHHOTO
cepeoBHIIa MIATPUMYBATH HEOOX1THI TETUIOBOJIOTICHI TapaMeTpH TEIJIOHOCIS.

[Ipote, B cymapkax i3 mapokommpeciiinumu tergoBumu Hacocamu (TH)
HarpiBaHHs maTepianay BiJIOyBa€ThCsl JOCUTh MOBLIBHO, IIBUIAKOCTI CYIIIHHS B
MOYaTKOBHI TEPioJ1 MaJi, 0 MPU3BOAUTH J0 301IbIICHHS TPUBAJIOCTI CYIIIHHS.
EdexTuBHicT poOOOTH TEMJIOHACOCHOT CYIIApKH MOXKe OyTH MiABHUIICHA
[UIIXOM 3aCTOCYBAaHHS JIOJIATKOBOTO HArpiBy 3a JOTIOMOTOI0 1H(ppPauepBOHUX
HarpiBauiB. J[0JJaTKOBUII HArpiB BUKOPUCTOBYETHCS JIJISl MIBUKOTO HArpiBaHHS
MaTepiaiy, 0 IHTeHCU(IKye BUJATICHHS BUTLHOT BOJIOTH HAa MOYATKOBHUX €Tarax
CYILIHHS.

[lin vac ekcnepuMEHTAIbHUX JOCIIKEHb TEIIOHACOCHOTO CYUIIHHS
TEpMOJIa0IIbHUX MaTepialliB 3 BUKOPUCTAaHHAM noaaTkoBux [K-HarpiBauiB 0yiio
peani3oBaHO PEXUM 3HEBOJHEHHS 3a JOMOMOTOI0 TIJIBKH TEMJIOHACOCHOTO
arperaTy Ta Takl KOMOIHOBaHI PEXHMH. CYLIIHHS B IMITYJIbCHOMY PEXHMI 3
NOCTITHUM €HEpProlliJIBeICHHSIM; BUKOPUCTAaHHA 1H(pauepBOHUX HArpiBaviB JJIs
«CTapTOBOI0 pO3IrPiBY» YCTAHOBKH; CYIUIHHS B IMITyJIbCHOMY PEXKHMI, SKHIA
BU3HAYAETHCS TEMIIEPATYPOIO MOBITPs y Kommpecopi TH.

Bucnoeku. B pe3ynbTari AOCHII)KEHb BCTAHOBJIEHO, 10 HaWKpalllMU 3
TOUKHM 30py CKOPOUEHHS 4acy CYIIIHHS, 3MEHILICHHsSI €HEproBUTpAT Ta SKOCTI
BUCYIICHUX TPOAYKTIB € PEKUM 3  IMIOYJbCHUM  1H(PpadepBOHUM
€HEproIIIBECHHIM, 1110 BU3HAYAETHCS TEMIIEPATYpPOIO MOBITPSI Y KOMIIPECOPI.
B mopiBHSIHHI 3 TEIJIOHACOCHMM CYIIIHHS 4ac IpOLECy 3a UMM PEeKUMaMU
ckopouyeThes B 1,5-1,8 pasu, a eHeproBuTpaT 3MeHIyOThCs B 1,4-1,6 pasu.

Takum unMHOM, [0MATKOBI 1H(pavyepBOHI HArpiBadi € MPOCTHMH Y
BUKOPHUCTaHHI, JIESTKUMHU B YIPaBIiHHI Ta HE MOTPeOYyIOTh BUCOKUX BHUTpAT Ha
BCcTaHOBJIEHHs. OKpiM I1bOro, iX BHUKOPHCTAHHA IIiJ] Yac TEIJIOHACOCHOTO
CYUIIHHS CTIpHUsi€ €eKOHOMIi €HEpropecypciB 1 MIABUIICHHIO AKOCTI MPOAYKIIIi 3a
paxyHOK 3MEHILIEHHS uvacy mnepe0yBaHHS TepMOIallIbHOrO MaTepiaay B
CYUIMJIbHINA Kamepi.
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The purpose of the study. Optimization of the drying process of
thermolabile materials in heat pump dryer with application of infrared heating.

Results. Low temperature drying of thermolabile materials expedient to
implement in convection dryers using heat pumps. In heat pump drying, it is
possible to fix the main disadvantages of traditional convective installations, by
utilizing the waste heat of the drying agent reduces energy consumption for the
drying process; by forced drying of air is possible regardless of the
environmental conditions necessary to maintain thermal and humidity
parameters of coolant.

However, vapor compression dryer with heat pump (HP) heating the
material is quite slow, drying rates in the initial period are small, which
increases the drying time. The efficiency of the heat pump dryers can be
increased by applying additional heat using infrared heaters. Additional heat is
used to quickly heat the material, which intensifies the removal of free moisture
in the early stages of drying.

During experimental studies of heat pump drying of thermolabile
materials using additional infrared heaters were implemented in dehydration
mode using only the heat pump unit and these combined conditions: drying in
pulsed mode with constant energy supply; infrared heaters to "start heating"
installation; drying in pulsed mode, which defines air temperature in the
compressor of HP.

Conclusions. As a result of studies, it was found that the best in terms of
reducing the drying time, reducing energy consumption and quality of the dried
product is the mode of pulsed infrared energy supply, which is defined by
temperatures in the compressor. Compared to the heat pump drying process time
for these modes is reduced to 1.5-1.8 times, and reduced energy consumption in
1,4-1,6 times.

Thus, additional infrared heaters are simple to use, easy to manage and do
not require high costs of installation. In addition, their use in heat pump drying
promotes energy savings and improve product quality by reducing the time
spent by thermally labile material in the drying chamber.



