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B cmamoee paccmampusaromcs pe3ysemamel CYWKU CeMAH parca, Komopele oCywecmenanu KOHBEKMUBHbIM
MemoOOM HA WAXMHbIX, KOTOHKOBbIX, BYHKEPHbIX, O MAKME PeUupKYAayUOHHbIX CYWUIKAX, npeodHAa3Ha4YeHHbIX 014
CyWKu 3epHa. mnynscHaa UK-cywKa no380.81a0 UHMeEHCUGpUUUPO8amMs Mpoyecc npu CoOXpaHeHUU Kayecmaa CemsH.
Bonee aghchekmusHbIM A815emMcs KOMOUHUPOBAHHbIU Memood UK-cyuwKu, 8 YacmHocmu, 8 ncesoo0oM UM eHHOM cr10e npu
masnoli uHmeHcusHocmu MK-nomoka, koz0a 0bsay4eHue covemarom ¢ nooozpesom 8030yxd, 8 MOM Yucse ¢ OCyuaNuU-
posaHueM, yepedya Modavy Hazpemoao U Hapy#Ho20 8030yxa npu HemnpepsieHom MK-obayyeHuu. PaccyumaHa 0nu-
menbHocmb MK-CywKu Kak npu nocmosHHOM, MAaK U npu ocyunaupyroujem nodsooax memnaomel. IKcrnepuMeHmManbHO
onpedeseHsl pexumsl KOMOUHUPOoBAHHOU MK-cywku. O6beKmom uccnedo8aHUA ABAAACA mexHosmo2u4ecKull npoyecc
CYWKU CemMAH parca 8 rncesoo0XUIMEHHOM C/10e C UHMEHCUBHbIM repemewusaHuem mamepuana. CYMMapHas mMouy-
Hocmb UK-nomoKa u KOHBEKMUBHO HA2PEMO20 Mersa0HOCUMEsA He Npesbiwana npedesnsHo donycmumoli memnepa-
mypsl cemaH. Pacuém dnumensHOCMU KOMOUHUPOBAHHOU CYyWKU Mposoousu no aHano02uu ¢ KoHeekmueHol cywkol,
a enusHuUe VK-usny4yeHuUs oyeHU8aaU sKkeusaneHmMHol memnepamypoli azeHma cywku. [pogedeHsbl cepuu 0nbimos ¢
so30elicmeuem UK-nomoKa Ha yenaicHEHHbIe ceMeHa panca rnpu npooysKe HapyHHsIM U nodozpemobim 8030YXOM ¢ 06-
pa308aHUEM NCEBO0OH UM EHHO20 C0A. TonwuHy cnos parca meHAanu om 0,05 m 8o 0,1 M, CKopocmb a2zeHma CyuwKu co-
cmasnsana 0,65 m/c. MowHocme UK-namnsi usmeHaau om 400 Bm/m?0o 900 Bm/m?. Bcxoxcecms cemsaH onpedessnu 00
U nocse onbimos. Paccyumaxa 0aumenbHOCMb KOMOUHUPOBAHHOU UK-CywKu ceMsaH panca 8 nces0oox umeHHOM Croe.
Ucnonb308aau u3gecmHsle paciemHeole 8bipadceHus 0719 KOHBEKMUBHOU CYWKU, KOmopble 8KA0YAAU KO3 puyueHm
menao0omoayu, 81020CbeM, yoenbHyo menaomy UcCnapeHus 8aa2u, pa3HoOCMb memiepamyp a2eHma cyuwKu u cpedHel
mamepuana, a mak xe 0040 mernaomel, noweowell Ha UcnapeHue 8aa2u, HO NPU 3KeusasneHmMHol memnepamype
a2eHmMa cywku. aumensHocme UK-cywKu paccyumel8anu mMak #e, KaK U KOHBeKmMUBHoU ¢ y4émom sKeusaneHmMHoul
memrnepamypel azeHma CywKu. YcmaHossieHo, Ymo payuoHanesHell pexcum MK-cywku cemaH panca npedycmampusa-
em mowHocme UK-nomoka 0,65 kBm/m?, ¢ nepemeHHoli 5 - muHymHoti npodyskoli csioa parnca esicomoli 0,1 m nodo-

epemoim Ha 25 °C u HapyxcHbim 8030yxom ¢ memnepamypoli 15...20 °C.

BseaeHue

Panc — oAHa M3 BaKHEMLLMX MACANYHbIX
Ky/ZbTyp B 06LLEeMMPOBOM NPOMU3BOACTBE Macna. B
HacTonlLee BpeMa HabslogaeTcsa ycuieHme cnpoca
Ha cemMeHa panca, pancoBbli *KMbIX M WPOT Ha GOoHe
pOCTa *YMBOTHOBOAYECKOM OTPAC/AU MPU YCTOMNYM-
BOM YBe/IMYeHUM NPOU3BOACTBA MmAca B Poccun.

O6bI4HO cemeHa panca cywaT npevmyLle-
CTBEHHO KOHBEKTUMBHbIM METOAOM Ha LUAXTHbIX,
KO/IOHKOBbIX, OYHKEPHbIX, @ TaKXKe peuuprynaLm-
OHHbIX CYLMAKAX, NpeaHa3HAYeHHbIX ANA CYLIKMK

3epHa. Kak npaBuno, TakMe CyWWAKM Manosd-
bEKTUBHbI A4/1A 3TON KYNbTypbl BCNEACTBUE 3HAUN-
TENbHOrO CHUXEHUA NPOU3BOAUTENbHOCTUN U POCTa
yAeNbHbIX 3aTPaT TeMn/0Tbl Ha CYLUKY.
CoBpeMeHHble McCegoBaHUA  Hanpasne-
Hbl Ha coBeplUeHCTBOBaHWe meToaos UK-cyLiKy,
obecneymBaloLLMX COXpPaHEHWE KauyeCTBEHHbIX Mo-
KasaTesiell roToBOro npoaykTa [1- 4]. B matemaTu-
YeCcKUX mMoaensax, NnpuMeHaemblx Npu uccneaosa-
HUAX KUHETUKM U pacyeTe A/IUTENbHOCTM CYLLKM,
KaK NpaBuio, UCMONb3YIOT NPUHLNM HE3aBUCUMO-



CTU KOHBEKTMBHOIO WM JIy4UCTOrO MOTOKOB ApYr OT
Apyra npu ycaoBumu, YTo OAUH U3 HUX 3HAYUTENIbHO
MeHblwe apyroro [5, 6]. Mpu yyeTe Tennootaauu
n3NydyeHnem K KoapduUMeHTy TenaooTaaym KoH-
BEKLMEN peKomeHayeTcAa npubasnsatb Koapdpuum-
€HT TenJIooTAaYMN U3NYYEHMEM WAW UCMONb30BaTb
SKBMBANIEHTHYIO TeMMNepaTypy areHTa CyLKu, yuu-
TbIBAOLLYIO IYYUCTYIO cocTaBAasaoLwyto [7 - 9].

BbicTpoe MoBblWweHMe TemnepaTypbl U oau-
Te/ibHOoe BO3eMCTBME BbICOKOM TeMMepaTypbl CHU-
KaloT KayeCcTBEHHble NMOKasaTenn maTepuana, gnsa
CeMAH parnca - 3To, B NepBYy0 o4Yepesb, BCXOXKECTb.
B paae paboT npeanoKeH cnocob, 3aKkNtouaroLLmii-
€A B nNpepbiBaemMom o0bsydeHmm cemaH NK-nyyamm
c oxnaxkaeHuem ero sosayxom [3, 5, 10]. Mpu 0by-
YeHUWN NPOUCXOAUT Harpes 3epPHOBKKU C Noc/aeayto-
WMM UCMAapeHMEM BA1aru, a B nepmog obayBsa 3epHO
oxnarkAaeTca B pesysibTaTe UcnapeHusa BAaru akky-
MY/IMPOBAHHOM TenioTol ¢ 6onee cywecTBEHHbIM
B/1arOCbEMOM.

OpHako npepbiBuctoe WK-obnyveHue ce-
MAH panca B annaparte HenpepbiBHOIO AeNCcTBUA,
Hanpumep, B NCEBAOOXKMMKEHHOM C/10€ SKOHOMMU-
YecKM He LenecoobpasHo, TaK KaK TepaeTcA 3Ha-
yuTenbHaA [0NA TEeNoTbl C YXOAALWMM areHTOM
CyWwKn. bonee 3pdeKTUBHBI KOMBUHUPOBAHHbIE
meToabl MK-cywKuM, B 4acTHOCTU, MCNONb30BaHNe
NCEBAOOXMUMKEHHOTO C/I0A NPU Manolh UHTEHCUB-
HocTn MK-noToka, Korga obayyeHue 3epHa coveTta-
tOT C ero NPoAyBKOWN NOAOrPeTbIM BO34YXOM, B TOM
yucne C oCUMIIMPOBAHMEM, Yepeaya nogady Ha-
rPeToro 1 HapyXHoOro Bo3Ayxa Npu HenpepbIBHOM
NK-o6nyueHum [11,12].

Matepuanbl U meToabl UCCIe0BaHMIA

Pur3MyecKkne 0CHOBbI pacyeTa ANUTENbHOCTU
MK-cyWwKn: npumeHAEeTCA NCEBAOOKMIKEHHDbIN CNOMN
C paBHOMEPHbIM Y MHTEHCUBHbBIM MepeMeLlnNBaHK-
eM maTtepuana, cyMmapHaa mowHocTb MK-noToka
N KOHBEKTMBHO HarpeToro Bo3ayxa He npesblllaeT
OOMNYyCTUMOTrO TEM/IOCOAEPKAHUA CEMAH, TenaoTta
Hapy*KHOrO BO34yXa He Yy4YMTbIBaeTCA, MoraoLie-
Hnem UK-sHepruum Bosgyxom u oTtpaxatenem UK-
namnbl NpeHebperaem.

Tennosolt NoTok, BT/m?, npu UK-cyluke

: 4 4
0 — [TV (6,
=n _Er_p ' Hl N B |
100, 1100
, (1)
rae € - npuBeneHHbIn KoadPULUMEHT Yep-
Hotel; & — KO3PPUUMEHT U3TyYeHMA abCONOTHO

yepHoro Tena, Bt/(m*K*) (o = 5,7 BT/(m*K*)); T, 6, —
TemnepaTypa M3nyyaoLlein NoBepxXHOCTM 1 KoHeY-
Has TemnepaTtypa CEMSAH COOTBETCTBEHHO, K.

MoToK Tennotbl, BT/m?, noasoanmbli K ane-
MEHTapHOMY C/I00 CEMSAH

_GAUr
Frn (2)

7’

roe G —macca maTtepuana, Kr; AU — Bnarocob-
eM, Kr Bnarn/(Kr cyxoro matepuana); r — yaenbHas
Tennota ucrnapeHua saaru, kKAx/Kr; F — nosepx-
HOCTb YacTul, matepuana, Mm% T — AJUTENbHOCTb
CYLWIKW, Y4; N — A0NA Ten0Tbl, PaCXoAyemMon Ha WUC-
napeHue Bnaru.

Motok TensoTbl, BT/m?, ana paboyero cnos
BbICYLUMBAEMbIX CEMAH

AUrH

T finh ) (3)

roe f — yoenbHaa TennoobmeHHaa noBepx-
HOCTb MaTepuana (cemaH), m*/kr; H, h. — cootseT-
CTBEHHO BbICOTA C/1051 BbICYLLUMBAaEMOro matepuana
N 3N1eMeHTapHoro cnos (rmybuHa NPoHUKHOBEHUSA
UNK-nyyeit), m.

On

MpupasBHaB = u3 (1), 0, n3 (3), nonyumm
ONTeNbHOCTb  KOMBWHMpoBaHHOW WK-cywkn B
NCeBAOOXMUMKEHOM C/I0€, Y, NPU ero NPoayBKe Ha-

PY*KHbIM BO34YXOM:
i AUrH

- Q—" n h.-‘f , (4)

[anee paccuntaem gamtenbHocTb NK-cyLwKku
C NOAOrPETbIM areHTOM CYLUKMU.

Ona pacyeta ANMTENbHOCTU KOHBEKTUBHOM
CYLUKM, Y, UCMONb3YIOT BblpaxkeHue:
_ AUrH

aflt-6)nn
, (5)

roe a — KoadouumeHT Tennootaayu, Bt/
(m%°C); t, ecp — TemnepaTypa areHTa CyLKU U Ko-
HeYHaa TemnepaTypa CEMAH COOTBETCTBEHHO, °C.

Ona yyeta UK-noToka BennuumHy t, sBxoaa-
Lyto B CKOOKM B (5), 3aMEHMM Ha 3KBUBANEHTHYO
TemnepaTtypy areHTa Cywku t, Ans Yero coCTaBum
TennoBoi 6anaHc KoMbUHMPoBaHHOM UK-cyLwKu:

Q +Q,=Q,,

roe Qn, QZ, Q3 — COOTBETCTBEHHO COCTaBAALO-
Lne NoToku TennoTbl MK, KOHBEKTUBHOM U KOMBMU-
HWPOBAHHOWM CyLWKM, BT, npuyem:

I

¢ AT B 54
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Qn = g]:p o z : - - I o
100/ k_lﬂﬂ; . (6)
O,2=0((t—9K) F;

Q3 = al (ta - eK) F'
rae T, 6 — TemnepaTtypa NOBEPXHOCTU Ha-
rpeBa U KOHe4YHaAa CemsaAH, K, Fo — NMNOBEPXHOCTb U3-




nyyeHna, Mm% a, a, — K0addUUMEHTbI Ten100TAauM
COOTBETCTBEHHO MPU KOHBEKTMBHOMN M KOMBUHMPO-
BaHHOW cywke, BT/(m*°C), (a = a,).
Mocne packpbiTna ckobok ana Q, n Q, nony-
YMM:
alt-8,)F+Q.F, +6, F

? alF (7)

HenocpeacteeHHoMy Bo3gencteuio  UK-
Jly4yen nopBepraetcs MOBEPXHOCTb CBOBOAHOTO
cnos, Torga F=F_w ana nceBoooOXKMNKEHHOTO €NosA ¢
WHTEHCUBHbIM NepemMeLlnBaHUEM MOMXKHO Bblparke-
Hue (7) 3anucaTb B BUAE:

_alt-6,)+0,+6,a

) o (8

Mpun OCLMANUPYIOLLEM PEXUME CNOM CEMAH
NpPoAYBalOT NEPUOLNYECKM HATPETLIM U HAPYKHbIM
BO34yXOM (npu noctoaHHOM NK-061y4eHMM) Takum
o6pasom, uTobbl cpeaHAs TemnepaTypa BO3ayxa t,
6blna 61M3Ka K HOPMATUBHOM, HO MPWU 3TOM TeMre-
paTypa nogorpetoro Bo3ayxa Ha 10...15 °C npeBbl-
LWana HopmaTmeHyto [13]. Takol pexknum nossonsaet
OCyLLEeCTBUTb HE30MacHY CyLIKY U CyLW,EecTBEHHO
CHUM3UTb 3aTpaTbl TenaoTsbl. [oasosg NK-aHepruun B
CNOM CEMSAH NPU OCLUAIUPYIOLLEM PEXMME NO3BO-
NAET CHU3UTb TENJIOBbIE 3aTPaTbl HA CYLUKY, B YacT-
HOCTM, BC/IeACTBME COKPALLEHUA NepMoaa Harpesa
ceMsAH.

[Ona pacyeTta oANTENbHOCTU CYLLKM NPU 3TOM
pexume LenecoobpasHo MCNO/b30BATb BblpaKe-
HusA (5) n (8). JelcTBUTENBHO, €C/IU B BbIPaXKeHUK
(5) 3ameHnTb BENUUMHY t, BXOAALLYIO B CKOOKM, Ha
t_, KOTOPaA BbIYMCNACTCA KaK CPeHAA U3 Temnepa-
TYp HarpeToro t, M Hapy»KHOro BO3AyXa, TO MOXHO
paccumTaTb ANUTENBbHOCTb OCLMANUPYIOLLEN CyLu-
KM, @ 3aTem paccumTaTb BKAag B TennoobmeH MNK-
noToka nyTem onpegenexus t_ no dopmyne (8).

Bennuunny t, °C MOXHO 3anucaTb B BuUAe

[14]:
I_ E}MTH:‘ A _a.
B T{—l , (9)
e

rae © , ©,, - Temnepatypa Harpetoro u ox-
NaXAEHHOrO panca cooTseTcTBeHHo, °C; t - anm-
TeNbHOCTb BO34ENCTBMA NOAOrPETOro areHTa cyll-

KM Ha CemeHa, u;
CH

an fh
7’
roe C - KoadpduuMeHT Tennoemrkoctu, KA/
(rreC).
PaccmoTpum cayyail CUMMETPUYHOTO OC-

UMANPOBAHHAA, Korga [A/WUTeNbHOCTM Harpesa
N OXNTAXXOEHUA CEMAH PaBHbl, HAPYXKHbIA BO34yX
nmeeT c Temnepatypy t, Toraat = (t,+t)/2m
alt, +6,)+0, +6,.a

a ,  (10)

rEI i

[Ona pacyeta gamtenbHoctn MK-cywKkun ¢ oc-
UMANMPOBAHMEM t  MOACTaBMM B BbipaxeHue (5).

Mporpamma MeToanKM SKCNePUMEHTANbHbIX
nccnegoBaHMM NpeaycMaTpmMBana CyLKY YBAAMK-
HEHHbIX CEMSH parnca B 1abopaToOpHOM YCTaHOBKE,
OoCHaleHHoM MK-namnoi, uMAnMHApPUYECKon Kac-
CeTol C pelleTyaTbiM AHULLEM, BEHTUAATOPOM U
Kanopudepom. Pacxos U TemnepaTypy areHTa cyLu-
KK peryamposanun. ToAWMHY Cnos panca MU3MeHaN
o1 0,05m 80 0,1 m. CKOpOCTb areHTa CyLUKKN COCTaB-
nana 0,65 m/c.

MpoBenn Tpu cepum OnbITOB C BO34ENCTBUSA
MK-noToKa Ha cemeHa panca: Npu NpoayBKe Ha-
PYXHbIM BO34YXOM, NMpPW MNpoAyBKE MOAOrPETbIM
BO34YyXOM W MpWU nonepemMmeHHOM BO34ENCTBMU Ha
CNOM cemsAH HapyXHOro W MoAOrpPeToro BO3AyXa.
YaenbHyto mowHocTb MK-namnbl nameHanun ot 400
BT/m? oo 900 BT/m?, B KOHLE OMbiTa OTOMPANU Ha-
BECKW CEMAH ANA ONpeaeNieHNs UX BCXOMXKECTH.

Pe3ynbTaTbl UcCnef0BaHUIA

YCTaHOBNEHO, YTO NPU KOMOUHMPOBAHHOM
MK-cywKe ¢ NpoayBKOM CNOsA CEMAH HAPYMKHbIM
BO34YXOM, MOAOrPETbIM BO3AYXOM M MPWU OCLUANU-
POBAaHHOM peXxume:

- Kp1BbIE CYLUKM NPAKTUYECKU HE OTAMYALOT-
CA OT KNIACCUYECKUX, XapaKTepPM3YAChb KaK NePBbIM,
TaK 1 BTOPbIM Nepuogamm;

- NPOUCXOANT ObICTPbIM NPOrPeB CEMSAH N UX
Temnepartypa ¢ Hebo/ibLMM KosiebaHMeM NOCTOAH-
Ha 40 KOHLaA CyLWKK (puc. 1).

T.°C 120 600 Ques
sye | Br/m?
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Puc. 1 — 3aBucumoctb Temnepatypnbi T (1, 2)
1 mouHoctn UK-nsnyuatena Q (3, 4) ot KoHeuHoM
TemnepaTtypbl cemaH Ok



B oT/nYne OT KOHBEKTUBHOM CYLLIKWN YCTaHOB-
NeHo, YTo:

- MPOMUCXOAUT BbICTPOE CHUMKEHWE OTHOCK-
TeNbHOW BNAYKHOCTU OTXOAALLErO areHTa CyLWKU U
€ro HM3Kas BNAXKHOCTb COXPaHAETCA Ha NpOoTAXKe-
HWK BCero npouecca;

- TemnepaTtypa OTXOAALLEro areHTa CyLIKW
Pe3Ko MOBbIWAETCA U He M3MeHAeTCcA A0 KOHLA
npouecca (puc. 2 n 3).
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Puc. 2 - 3aBMcumocCTb CTeneHU nopgorpesa
so3gyxa AT ot BaaxkHoctm W cemaAH:1 — H = 0,1 m;
2-H=0,18 m
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Puc. 3 - 3aBucumoctb BnaxkHoctu W (1, 2) u
TemnepaTtypbl cemaH OK (3, 4) oT BpemeHu T npwm
KOM6MHUpPOoBaHHOM cywKe:1,3-H=0,1m;2,4-H
=18m

Mpu ocunnnnpyrowen MK-cylwke yctaHosne-
HO, YTO:

- He3HauuTenNbHble KoNebaHUA BNAXKHOCTU
CeMAH No nepuogam Harpesa U OXNa*KAEHUN 06-
ycnosneHbl BamaHnem UK-nyveis;

- HabnoaatoTca bonblwne KonebaHma Temne-
paTypbl CEMSIH, OTHOCUTENIbHOW BNAXKHOCTU U TEM-
nepaTypbl OTXOAALLEro areHTa CyLWKM Mo nepmMoaam
HarpeBa u oxnaxkaeHus (puc. 4).

¥, % 325

T, MIIH
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Puc. 4 - 3aBucMmocTtb BnaxkHoctu cemaH W
OT BPEMEHMU T A/1A Pa3/INYHbIX PEXKMUMOB CYLUKMU:

1 - kombuHuposaHHaa (MK-nodozpes); 2 — KoH-
sekmusHas, t = 60°C; 3 — K-cywka,; (HapyxHbili 8030yx)
h=018m

MK-cywwKa cemsaH B NCEBAOOXKMMKEHHOM C10€e
NO3BONAET BbICYLUNTb CEMEHA A0 KOHAMWLMOHHOM
BNIAXKHOCTU 6€e3 MoTepu BCXOXKECTW, OAHAKO Npu
HWU3KOI1 TemnepaType cemaH (6 < 35 °C) npouecc
3aTarMBaeTcA. YBe/lMyeHWe TemnepaTypbl areHTa
CYyWwKuM Ha 20 ...25 C no cpaBHEHUIO C TemnepaTy-
poi Hapy»Horo Bo3zgyxa (15...20 °C) yckopsaeT npo-
Lecc, HO NMPWU 3TOM TemnepaTypa CEMAH MOKET A0-
cTuraTb 46°C, 4TO CHUXKAEeT MX NOCEeBHble Ka4yecTBa.
OCLMNNNPYIOLLMIA PEXUM CYLLKM XapaKTepusyeTca
NMOHWKEHHOW MHTEHCUBHOCTbIO, HO MO3BOASAET CO-
XPaHUTb BCXOXECTb CEMAH MPU CHUXKEHWUWU 3aTpaT
TennoTbl Ha cywKy Ha 15...20 %.

O6cyKaeHue

Ha ocHoBaHWW NpoBeAeHHbIX UCCnef0BaHUM
6bI10 YCTAHOB/IEHO, YTO Npu ocumaanpytowen NK-
CYLUKW CEMSAH B 3aBUCMMOCTU OT BNIA’*KHOCTU U Bpe-
MeHW BO34ENCTBUA AN1A PA3/IUYHBIX PEXMMOB CyLU-
KW TaKe Habnoganmco 3HaunTebHble KonebaHus
TemMnepaTypbl CEMAH.

B cpaBHEHMW C KOHBEKTUBHOW CYLLIKOM 6bl/10
OTMEeYeHO DbICTPOe CHUMKEHWME BNAMKHOCTU CYLUKMU
W, KaK CNeACTBME, - HU3KAA BAAXKHOCTb Ha NpOTA-
YeHumn Bcero npouecca. CooTBeTCTBEHHO TemMepa-
Typa CyLKM pe3Ko NOBbIWanacb U He U3MEeHANACh
[0 KOHUa npouecca.

3aknioyeHue

OnntenbHoctb UK-CyLLKM MOXHO paccumnTaTb
MO aHa/IorUKU C PacyeTom, NPUMEHAEMbIM A KOH-
BEKTUBHOW CYLLUKW, HO MPU MUCMOAb30BaHUN SKBMBA-
NIEHTHOW TemMnepaTypbl areHTa Cywku. PaumoHanb-
HbIM ABNAeTcA pexkum MK-cylwkm cemaH B nceBao-
OXMMKEHHOM C/10e NMPWU CAefyowmx napameTpax 1
peXxnmax: nonepemeHHasa NpoayBKa C10A CEMAH Mo-
OOTPETbIM U HapPy»KHbIM BO34YyXOM OJIUTENbHOCTbIO
no 5 MMHYT, NoAorpeB Hapy»KHoro Bo3ayxa Ao 50 °C,
TOLWMHA cnoA cemaH panca - 0,1 m, Tpebyemas moLu-
HOCTb MCTOYHMKA MK-M3nydeHus - 0,65 KBT/m?.
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The article considers the results of rapeseed drying, which was carried out by convective method on mine, mounted, bunker, as well as recirculation dryers
designed for grain drying. Impulse IR drying allowed to intensify the process while preserving the seed quality. Combined method of IR-drying is more effective,
in particular, in a fluidized layer at low intensity of the IR-flow, when irradiation is combined with air heating, including oscillation, alternating the supply of
heated and outside air in case of continuous IR-irradiation. The duration of IR-drying is calculated for both constant and oscillating heat supplies. The modes of
combined IR-drying are experimentally defined. The object of the study was the technological process of drying of rape seeds in a fluidized layer with intensive
mixing of the material. The total power of the IR flow and convectively heated heat-transfer agent did not exceed the limiting seed temperature. The calculation
of the combined drying duration was carried out similarly to convective drying, and the effect of IR radiation was estimated by the equivalent temperature
of the drying agent. A range of experiments was carried out with the IR flow impact on damped rapeseeds when blowing with external and heated air with
formation of a fluidized layer. The thickness of the rapeseed layer was changed from 0.05 m to 0.1 m, the speed of the drying agent was 0.65 m /s. The power
of the IR lamp varied from 400 W / m? to 900 W / m?. Seed germination was determined before and after the experiments. The combined IR-drying duration of
rape seeds in a fluidized layer was calculated. Well-known calculation expressions for convective drying were used, which included the heat transfer coefficient,
moisture removal, specific heat of moisture evaporation, the temperature difference between the drying agent and the mean of the material, as well as the
proportion of heat that was used for moisture evaporation, but with an equivalent temperature of the drying agent. The duration of IR drying was calculated in
the same way as for convective drying, taking into account the equivalent temperature of the drying agent. It was established that a rational mode of rapeseed
IR-drying requires the power of the IR-flow of 0.65 kW / m?, with a variable 5-minute blowing of a rapeseed layer with a height of 0.1 m heated by 25 ° C and
outside air with a temperature of 15... 20 ° C.
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