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NccnepoBaHue BAUSHUS
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NPOAOYKTOB

B.A. Epmonaes

AHHOTAUMUSA

Beepenue. Cylwika npepcraBnset coboit spPeKTMBHYIO TEXHONOTUIO KOHCEPBUPOBAHWS MU-
LeBbIX NpoAyKToB. [1pn Mcnonb30BaHMM MHEPAKPaCHbIX 1aMn OAHUM M3 HELOCTATKOB SIBAISI-
€TCs HepaBHOMEPHOCTL HarpeBa NpPoAyKTa No NOBEPXHOCTH JIOTKOB, YTO Bbi3bIBAET NEPErpes
B O[HOW YaCTW IOTKA M HELOCYLLMBAHWS B APYroi YacTu. MccnenoBaHusiM B AaHHOM obnacTu
yAensercs Mano BHUMaHMA, MO3TOMy NoMcK cnocobos obecneyeHns paBHOMEPHOIO HarpeBea
JIOTKOB C MPOAYKTOM NpW MHPpPaKpacHOK CyLLKe ABASETCS aKTyalbHOM 3aiauqeit.

Llenb. Moabop reoMeTpuueckux XxapakTepucTuk oTpaxarens ans obecrneueHus bonee pagHo-
MEPHOro Harpeea JI0TKa ¢ NPOAYKTOM Npu MHGPaKpacHOM cyLuKe.

Marepuanbi u meTogpl. C noMoLLklo nporpaMmbl TracePro Bbina cMoaenvMpoBaHa onTuyeckas
cucTeMa NoABOAA TEMAOThbl U UCCIEAOBAHO pacnpefeneHne naoTHOCTM MOTOKa TerioBOro
U3/y4YeHWs No NOBEPXHOCTM NOTKA. bbln cMoAenMpoBaH UCTOUHUK U3NYUYEHUS B BUAE LWANH-
LpUYeckoit MHdpakpacHoi namnbl, aguametpoM 10 MM, aMHHOM 400 MM M NOTOK C ChIPLEM,
pa3smepomM 400x400 MM. AHanu3 TpaekTopuM ABUXKEHMA Nydeit NPOBOAMAM MPU KONUYeCTBe
nyueit 50 000.

Pesynbratbl. [MofobpaHbl napaMeTpbl Napabonnyeckoro usnydatens: GoKycHoOe paccTosHue
pednekTopa 70 MM, rnybuHa pednektopa 200 MM, paccTosiHMe Mexay JO0TKOM W NaMnown
152 MM. OcHOBHbIMK NapaMeTpaMu NapabosMyeckoro oTpaxaTens ABASeTcs GoKycHoe pac-
cTosiHue u rmybuHa. MNocneaHsas xapaktepuctvka 6bina Boibpana B 200 MM yT0bbI Makcu-
MasibHO COXPaHWUTb BECL NMOTOK W3/1YHEHMS OT 1aMIbl, HANPABWB €r0 Ha JIOTOK. DKCNEPUMEHTDI
no MHGpakpacHoM CyllKe BUHOrpafa C UCrnofb3oBaHWeM nofobpaHHoro otpaxarens u 6es
Hero rokasanu, Yyto 6e3 MCMosb30BaHWUs OTpaXkaTens BaroCoAepXKaHWe B MpOAyKTe, pac-
MOJIOXKEHHOM Ha nepudepum, HECKOMBKO Bbllle, YeM B ATOAaX, PacrofloXKEHHbIX MO LEHTPY
notka. [pu UCnoNb30BaHKWM OTpaXKaTens 3Ta pasHULA CYLLEeCTBEHHO MeHbLLe. TakuM obpasom,
MOAENMPOBaHHbIM OTpaxkaTenb MO3BOJAET CHW3WUTL Pa3HWLY BO B/AroCOAEPXKAHWM CYXOro
NpoAyKTa, pacnooXeHHOro Ha nepudepuu 1 B LEHTPE N0TKa.

BbiBoabl. [peanoxeHHas B paboTe KOHCTPYKLUMS oTpakaTens obecneuusaet 6onee paBHo-
MepHbI Harpes NMpoAykTa Mo Bceil naolaau notka. [NpoBeaeHbl SKCNepUMeHTbl MO CyLKe
AroA BMHOrpaga, MoOATBEPKAAIOLWME pe3y/ibTaThl pacyeToB. BO3MOXHLIM HanpaBieHWeM
JaNbHeMLWMX UCCeaoBaHMi MOXeT BbiTb UCCIeA0BaHUE pacrnpeaefeHus CBETOBOro NoToKa
B OTpakaTensax ApYyroi KOHCTPYKLMM ans obecneyeHus onTUManbHOM paBHOMEPHOCTM Naje-
HUSl CBETOBLIX JyYeit Ha MaoLadb 1OTKAa NpK BO3MOXKHO HauMEHbLLEM pa3Mepe CYLLMAbHOM
KaMepe M HaMMeHbLIMM MOTEPSIM SHEPTUM U3ydaTens B OKPYXKaloLLyto cpeay.

KNKOYEBDIE C/IOBA
MH@paKpacHas CyLLKa, laMnbl, OTpaXaTenb, 1y4n
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Study of the Influence of Reflector
Characteristics on the Process of
Drying Foodstuffs

Vladimir A. Ermolaev

ABSTRACT

Background. Drying is an efficient food preservation technology. When using infrared
drying lamps, one of the disadvantages is the uneven heating of the product over the
surface of the trays, which causes overheating in one part of the tray and underdrying in the
other part. Little attention is paid to research in this area, so the search for ways to ensure
uniform heating of product trays during infrared drying is an urgent task.

Purpose. The purpose of this work was to select the characteristics of the reflector of an
infrared drying lamp, such as the focal length of the cylinder paraboloid, the depth of the
parabola and the location of the source from the surface of the tray to ensure uniform
heating of the tray with raw materials and increase the energy saving of infrared drying.

Materials and Methods. With the help of the program, an optical system of heat supply was
modeled and the distribution of the thermal radiation flux density over the surface of the
tray was studied. A radiation source was modeled in the form of a cylindrical infrared lamp,
10 mm in diameter, 400 mm long, and a tray with raw materials, 400x400 mm in size. The
analysis was carried out with the number of rays 50,000.

Results. In the course of the study, the parameters of the parabolic radiator were selected:
the focal length of the reflector is 70 mm, the depth of the reflector is 200 mm, the distance
between the tray and the lamp is 152 mm. The main parameters of a parabolic reflector
are focal length and depth. The last characteristic was chosen at 200 mm in order to
preserve as much as possible the entire radiation flux from the lamp, directing it to the tray.
Experiments were carried out on infrared drying of grapes using a selected reflector and
without it. The simulated reflector makes it possible to reduce the difference in moisture
content between the dry product located on the periphery and in the center of the tray.

Conclusions. The design of the reflector proposed in the work provides more uniform
heating of the product over the entire area of the tray. Experiments on drying grape berries
were carried out, confirming the results of calculations. A possible direction for further
research may be to study the distribution of the light flux in reflectors of a different design
to ensure optimal uniformity of the incidence of light rays on the area of the tray with the
smallest possible size of the drying chamber and the lowest energy loss of the emitter to
the environment.

KEYWORDS
infrared drying, lamps, reflector, rays
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