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Abstract - The use of flow coolants in power as a granular material allows to intensify the processes of heat and mass transfer.
Arise possibility to create a developed heat exchange surface, which is the total surface of the particles in the heat exchange unit.
Perspective are recuperative heat exchangers with a dense moving layer , characterized by high thermal efficiency, compactness,
low weight, simplicity of design, reliability, provide a significant performance. Due to the complexity of the interaction of moving
particles from the air stream, special attention should be given to a simplified method of calculation of such heat exchangers.

The article analyzes the characteristics of the heat transfer process between the dispersed and gaseous medium for the moving and
fixed layer of particulate material. Compiled methods of thermal and hydraulic calculations of heat exchangers with a dense layer of
particulate. The results of experimental studies of the process of heating different kinds of granular material, intended for use as a
nozzle in the recuperative heat exchanger waste heat. By the Calculation is set the influence of the height of heating chamber, the
particle diameter on the output temperature of the granular material. Presents the dependence of temperature of the gas and solid
components to adjustment height of nozzle.

Keywords - a granular material, a nozzle, the heat transfer coefficient, Interconnects heat exchange, intensification, aerodynamic
drag.
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Abstract - Utilizarea fluxului de putere in agenyii de rdcire sub formd de material granular permite intensificarea proceselor de
caldura si de transfer de masd. Exista o oportunitate de a crea o suprafatd de schimb de caldura dezvoltatd, care este suprafata
totald a particulelor din unitatea de schimb de caldurd. Promitatoare sunt schimbdtoarele de caldurd recuperative cu un strat mobil
dens, caracterizate prin eficienta termica ridicata, compactitate, greutate redusa, simplitatea de proiectare, fiabilitate, Ce oferd o
performanta semnificativi. Avand in vedere complexitatea proceselor de interactiune a particulelor din fluxul de aer in miscare, o
atentie deosebita trebuie acordata metodei simplificate de calcul al acestor schimbatoare de caldurd.

Articolul analizeazd caracteristicile procesului de transfer de caldurd intre mediul gazos dispersata si pentru deplasarea si patul fix
particule de material. Metode compilate de calcule termice si hidraulice de schimbdtoare de caldurd cu un strat dens de particule.
Sunt aduse rezultatele ale studiilor experimentale ale procesului de incalzire de diferite tipuri de material granulare, destinate
utilizarii ca ambalaje cu recuperare de caldura reziduald Tn schimbdtor. Calculul este stabilit de inalfimea influengei a camerei de
ardere, diametrul particulelor si de temperatura de iesire a materialului granular. Dependensa componentelor de gaz si solide ale
reglajului de temperatura a duzei.

Cuvinte cheie - material granular, o duzd, coeficientul de transfer termic, schimb de cdldurd interconnects, intensificarea,
rezistenta aerodinamica.

HCCJIEJTOBAHUE Y®PEKTUBHOCTHU TEIINIOOBMEHA B TEINIOOEMEHHUKAX-
YTHJIN3ATOPAX C TPAHYJIMPOBAHHOM HACAJIKON

N.JI. BOOIKOBA, A.B. COJIOJAKASL
Kadenpa temnosnepreTukn 1 TpyOOIPOBOAHOTO TPAHCIIOPTA YIHEPTOHOCHTEIIEH
WHCeTUTYT X0710/1a, KPUOTEXHOJIOTHH U 3KOIHEPTeTUKU
Opecckasi HAMOHANbHAS aKaJeMHs MHUIIEBBIX TeXHOIOTHI
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Pedepar - Hcnonvsosanue 6 mennosnepeemuxe npomounbix menioHoCUmenei 6 uoe 2panyIupoOSaHHO0 MAMepuand no360sen
UHMEHCUDUYUposamv npoyeccvl Menio- u Maccoobmena. Bosnuxaem 603modcrHocms co30ame pazgumyio menio0OMeHHYHO
N0BEPXHOCMb,  KOMOPOU  AGNAEMCS  COBOKYNHASL  NOBEPXHOCHb — HYACMUY, HAXOOSWUXCS 6 MEeNnI00OMEHHOM —annapame.
TlepcnexmusHblMu AGTAOMCS PEKYNEPAMUSHbLE MENI00OMEHHUKY C NAOMHBIM OBUNCYWUMCS CLOEM, XAPAKMEPUZYIOWUECS 8bICOKOU
Mennosoil dP@eKmusHoCmvio, KOMIAKMHOCMbIO, HeDOIbWION MACCOU, NPOCMOMOU KOHCMPYKYUU, HAOEHCHOCMbIO, NO3BONAIOWUE
obecneuums 3HAUUMENbHYIO NPOU3BOOUMENbHOCMYb. Beudy cnosjchocmu npoyeccoé 63aumoOeiicmeus O8UNCYWUXCA 4ACmuy ¢
NOMOKOM 8030yXd, 0c0D0e HUMAHUE Clledyem YOeaimb YIPOUEHHbIM MemoOUKam paciema no0oOHbIX mMeni000MeHHUKOS.

B cmamve nposeden ananuz ocobennocmetl npoyecca meniooomera mexncoy OUCNEPCHOU U 230601 Cpedoli 0 08UINCYUe20Cs U
HEeNnoosUNCHO20 cos oucnepcro2o mamepuana. Cocmagnenvl MEMoOUKU Menio8020 U UOPABIULECKO20 PACHEN 08 MeNnI00OMEHHbIX
annapamos ¢ NiomHeIM OUCREPCHLIM clioeM. TIpedcmasnensl pe3yibmanbvl 9KCHEPUMEHMATbHO20 UCCIeO08AHUS NPOYecca Hazpesd
DA3IUYHBIX 81008 SPAHYIUPOBAHHO20 MAMEPUALd, NPEeONnONa2aeMblX K UCNONb308AHUIO 8 KAYecmee HACAOKU 8 PeKYNepamueHOM
meniooOMeHHuKe-ymuauzamope. Pacuemuvim nymem YCmMaHOGIEHO GIUAHUE GbICONbI KAMepbl Hazpesd, ouamempa 4acmuy Hd
BbIXOOHYIO MEMNePAmypy SpaHyIupo8anHHo2o mamepuaid. [Ipedcmasiena 3a8UcUMOCb MeMNepamypbl 23068020 U MEEPOO2O
KOMNOHEHNO8 N0 8bICOME HACAOKU.

KnrwueBble ¢j10Ba — cpanyruposannsiii mamepuai, HAcaokd, KOIp@uyuenm menioomoauu, MeHCKOMNOHEHMHbLIL Menio0OMeH,
UHMEHCUDUKAYUsL, adPOOUHAMUYECKOEe CONPOMUBILEHUE.

2. OKCIHIEPUMEHTAJIBHOE HCCJIIEJOBAHUE
TEIIJIOOBMEHA B IINIOTHOM CJIOE
T'PAHYJIMPOBAHHOT' O MATEPHUAJIA

1. BBEJEHUE

O,Z[HI/IM 3 ONpEeaACIAONINX nyTe171 OKOHOMHH TOIIJIMBHO-

SHCPrCTHYECKUX  PECYpCOB  ABIACTCA  MCIOJIB30BAHHUC  3anmagyaMu WCCIICAOBAHHS SBISUIMCH. 3KCIICPUMEHTAIBHOC

BTOPHYHBIX ~ 3HEPropecypcos.  COBEPIICHCTBOBAHME  py3yyeHme MpPOLECCOB TEIUIOOOMEHA MEKAy HATPETHIM
TEXHOJIOTHIECKOTO MPOLECCa 3a CYET JOMOTHEHAS CXEMBI  Bo3jryXOM " IPaHyJIMPOBAHHBIM MaTepHaoM,
yTWIH3aluu B5P crocobeTByeT HOBBIICHUIO  mjoMeIIEeHHBIM B Pa0O4Yyl0 Kamepy, H IOJIydcHHe

KOHKYPEHTOCIOCOOHOCTH  MPOAYKIMH H  CHIDKEHHIO
3arps3HAIONIETO BO3JCHCTBUA Ha OKPY’KaoIIyio cpeny. B

pEeKOMeHJalMii K BHIOOpY MaTepHaia; MaTeMaTHYecKoe

MOJICIMPOBAHUE  TEMJIOOOMEHA B  CUCTEME  BO3AYyX-
pesyJIbTaTe aHaNN3a TEIUIOBBIX MOTEPh B YHEPreTHYCCKAX  [ioTHBIA  C/IOM  ABKIKYIIErOCS — TPaHyIMPOBAHHOTO
M TCIIOTEXHOJIOTMYECKHX — YCTAHOBKAX  PA3NMYHOIO  parepualia.

Ha3HA4YeHHs MOJTydeHo [1], 4TO MX 3HAYUTEITHHYIO YacTh
cocTaBiseT (u3uueckas TeIIOTa YXOAALIMX T'a30B,
UCIIOJIb30BaHWE KOTOPOW [OJDKHO OBITh HANpPAaBJICHO HA
MOBBILICHHE TEIUIOBOH A3 PEKTHBHOCTH CAMUX YCTaHOBOK. V
[pencraBisifoTcsi  MEPCHEKTUBHBIMUA — PEreHepaTUBHbIC p —

TEMI000MEHHUKH, B KOTOPBIX B Ka4eCcTBE \ \ \:\\
)
S — |

OkcrnepuMeHTallbHasl yCTaHOBKA MIPeACTaBIIeHa Ha pHc. 1.

I

MPOMEXYTOYHOTO TEIIOHOCUTENS (HACAIKU) CIYXKHT
MUPKYIUPYIOMUHK oW mucnepcHoro Matepuana. OmaHako
TEXHUKO-I)KOHOMHYECKas IIeJIeCO00pa3HOCTh MIPUMEHEHHUS
IUCIIEPCHOW HAcaJAKW B KadeCTBE IPOMEKYTOUHOTO
TEIUIOHOCHTESI He BCEeTia omnpaBana [2] , 94To CBsI3aHO, B
OCHOBHOM, C HHU3KAMH TEMIEpPaTypHBIMHA HarmopaMu
TEITIOHOCHTENEH, 60IBIIIIM THIPABIYECKIM
COTIPOTHBIICHUEM alIapara, 3arps3HEeHHEeM ITOBEPXHOCTEH
TEINI00OMEHa CO CTOPOHBI TPEIOMIET0 TETIOHOCHUTENS
Pa3IMIHBIMH OTIIOKCHUSMH TN €€ Pa3pyLICHHEM 3a CUET
KOppPO3WM WM 3pO3WH. AHAIN3 TEOPETUYECKUX U

Puc.1. YcranoBka st 3KCIIEpUMEHTAIBHOTO
HCCIIEOBAHUS TEIUIOOOMEHA B INIOTHOM CJIOE

9KCIIEPUMEHTATIBHBIX ~ pabor  [3-5], B  KOTOpBIX TpaHyJIMPOBaHHOTO MaTepHaa.
UCCJICZIOBaHbl  TEIUIOBBIE MPOLIECCH,  OMPEeIIsIolHe 1- BeHTHIIATOD; 2 — HATPEBaTeNb; 3 — JATYUK CKOPOCTH
3G PEeKTUBHOCT,  pabOTBl  TaKMX  TEILIOOOMEHHHMKOB,  BO3IyXa; 4 — IaTUMK TEMIIEpaTyphl; 5 — ceTka; 6 - kamepa
MOKa3aJ, 4YTO B HACTOSIIEe BPEeMs OTCYTCTBYIOT HarpeBa; 7 — TpaHyJIMpPOBAaHHAs HAcalIKa; 8 — kaMepa
HaJeKHbIE  OOLICHIPUHATHIE 3aBHCUMOCTH, KOTOpBIE cbopa HarpeToro MaTepuana; 9 — M0

MOCTY)KWIK Obl HaydHOW ©Oa3oi g  pa3paboTKu
METOAMKH pacdeTa YTWIN3aTOPOB MONOOHOTO THMA M
CHOCOOCTBOBANY MIX BHEJPEHHIO B IPOMBIIIJICHHOCTH.
Lenpro paboTHI SBIAETCS OLEHKA BIHMSHUS MapaMeTPOB
TermooOMeHa M XapaKTepHCTHK  MaTepuaisa  Ha
3¢} (HeKTUBHOCT YTHIIM3AIMHA TEIUIOTH OTXOJSIIINX Ta30B
TpaHyJIMPOBAHHOM Hacagkoil. [[1s HOCTHIKEHUs AaHHOM
eI TIPOBEICHO AHAIUTHYECKOE M JKCIIEPUMEHTAIBHOE
HCCIICIOBAaHNE  TEIUIOOOMEHa B TEIIOOOMEHHHUKe-
YTHIA3ATOPE C ABIKYIIAMCS ITIOTHBIM CJIOEM HACAIKH.

B kauecTBe rpaHyIMpOBAaHHOTO MaTepralia UCCIECAOBAIICS
KepamM3uT ® TpaBuii (pasmep wactmm: 10-20 wmwm).
Metonuka 3akmoyanach B cienyomeM. B pabouyro
Kamepy 6 3arpyXxajcs TpaHyJMpPOBAaHHBIM MaTepual.
Bximouancs Bentuwisitop 1 u HarpeBarens 2, MOCJE YEro
HarpeTslil BO3AyX MOCTyNal B pabouyro kamepy. JaTanku
3 u 4 npenHa3HAYEHB! U1 U3MEPEHHS TEMIEpaTypsl U
CKOPOCTH TIOTOKa, TEMIIEpaTypa MaTeprala omnpeessiiach
B TEYCHHE OIBITA C MOMompbo TepMomapsl 10,
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PacIooXKeHHOH 10 HEeHTPY Kamepbl. CpenHss CKOpoCTbh
¢unpTpanmu  Bozgyxa cocraBmsuia W= 0,25...1,2 m/c,
Juametp Bo3ayxoBoaa d = 0,1m.

Pe3ynbTaThl SKCIIEPUMEHTOB TpPECTaBICHB B Tabm. 1, 2.
CkopocTb Bozmyxa coctapisuia 0,63 mM/c — U1 KepaM3uTa,
0,5 m/c — mis rpaBus, BeicoTa ciost 0,12 wm,.

Tabmuma 1 - Harpes rpaBus B pabodeii kamepe

T,C | by, Qmp |t ., Q. AR,
°C Bt °C °C Bt
0 21 0 18,4 60 0 0
30 27 539 | 21,2 60 740 | 2.6
60 28 90 33,6 58.6 504 | 6.4
90 29 90 37,3 58.9 433 | 7.2
120 | 30 90 41,1 57.4 361 | 7.8
150 | 33 269 | 43,6 59.9 313 | 7.82
180 | 35 180 | 46,7 58.9 254 | 7.5
210 | 38 269 | 48,5 57.4 219 | 6.96
240 | 39 90 50,4 58.0 183 | 6.5
270 | 40 90 52,1 57.1 151 | 6.5
300 | 42 180 | 53,3 58.6 128 | 6.2
330 | 44 180 | 54,3 59.3 109 | 5.6
360 | 45 90 55,3 59.9 90 5.2
390 | 47 180 | 55,4 58.1 88 4.6
420 | 47 0 56,1 59.0 74 4.4
450 | 48 90 56,6 61.2 65 3.9
480 | 49 90 56,9 58.9 59 4
510 | 50 0 57,1 61.3 55 3.6
540 | 50 0 57,4 61.5 48 3.4
570 | 50 0 57,7 62.5 44 3.5
600 | 51 90 57,5 60.0 48 3.3
Tabmuma 2 — HarpeB kepam3ura B pabodell kamepe
T7,C tK, Qw tB”i tB’i QB! At—ﬂoe
°C Bt °C °C Bt
0 185 | 0 18,5 | 18.4 | 700
30 234 | 122 | 25 60 601 | 6.9
60 39,4 | 398 |29 58.6 | 542 | 4.6
90 48,4 | 223 | 32 58.9 | 492 | 3.7
120 | 53,0 | 114 | 38 574 | 395 | 34
150 | 55,0 | 50 43 59.9 | 310 | 2.9
180 | 56,5 | 37 46 58.9 | 257 | 2.3
210 | 58,0 | 37 48 574 | 223 | 1.8
240 | 58,8 | 20 49 58.0 | 205 | 1.5
270 | 589 |3 51 571 | 169 | 14
300 |593 |10 52 58.6 | 150 | 1.1
330 | 594 |3 52 59.3 | 150 | 1.1
360 | 595 |3 52 599 | 150 |1
390 |594 |0 52 58.1 | 150 |1
420 | 60 15 52,5 159.0 | 141 |1
450 (594 |0 53 612 | 132 |1
480 (594 |0 53 589 | 132 |1
510 | 60,4 |24 53 613 | 132 |1
540 |601 |7 53 615 | 132 |1
570 | 596 |0 53 625 | 132 |1
600 |598 |5 53 60.0 | 132 |1

JlaHHBIC CBHUETENBCTBYIOT, YTO C TCYCHHEM BPEMCHHU
TEIUIOTa, NOTJIOMEHHAS MAaTePHAJIOM, CHIXKACTCS, IIPUYEM
JUISL KepaM3UTa TO CHIDKCHHE PE3KO YCHJIMBACTCS IOCIIE
360 ¢, a mia kepam3uta — nocie 480 ¢, 4TO CBs3aHO C
HU3MEHCHUEM CPETHEIOrapu(PpMUUCCKOr0 TEMIICPATYPHOTO
Hamopa. XapakTep W3MCHCHHs TCIUIOTBI BO BPEMEHHU
CJIEJlyeT YYHMTBIBATH MPH OICHKE JIMTEIEHOCTH MEpHOIa
HarpeBa B  TCIUIOOOMEHHOM  ammapate Mpud WX
MPOCKTHPOBAHUH.

XapakTep U3MCHEHUs TeMIICpaTypbl Marepuana (TpaBHii)
B 3aBUCUMOCTHU OT CKOPOCTHU (l)l/IJ'lI)TpaLIl/Il/I JACMOHCTPUPYET
puc. 2. BuaHo, 4TO yBeJIMYEHHE CKOPOCTU CIIOCOOCTBYET
I/IHTeHCl/I(l)l/IKaHI/II/I TeHHOO6MeHa, Mnpu4eM Mpu CKOPOCTHU
w =1 M/c MaTepuas MPaKTHYECKH MEPECTal HarpeBaThCs
gepe3 330-360 c, mOCTUTHYB 3HAUEHHS TEMIICPATypPHI
t =55 °C. Mpu menbmmx ckopoctsix 3PQPEKTUBHOCTE
HarpeBa Oblna Hike. OYEeBHIHO, CTPYKTypa KepaMm3uTa U
0COOEHHO CBOMCTBa €ro IOBEPXHOCTH CHOCOOCTBYIOT
0oiee WHTCHCHBHOMY TEIUIOOOMEHY C OKpYKaromieit
cpenoit (BO3MyXxom).

Jnst cpaBHeHUsT 3((HEKTUBHOCTH TPUMEHEHHS HACaoK,
Ha puc. 4 mpexacTaBieH TpaduK U3MEHEHUS TEMIIEpaTyp,
MOJYYEeHHBIX ISl KepaM3HWTa W TPaBUs, NPH CKOPOCTH
¢unpTpammn W =12 wm/c.
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Puc. 2. Harpes rpaBus B paboueil kamepe Ipu pa3InIHON
CKOpOCTH (HUIIBTPALIMU BO3IyXa

BrusiHME CKOpPOCTH TpW HarpeBe HAcaIKd M3 KepaM3HTa
3HAYUTEIEHO MEHBIIIE, YeM IS TPABHSL.
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Puc. 3. HarpeB kepam3ura B paboueii kamepe rnpu
Pa3MYHOMN CKOPOCTH (DUIBTPALIMU BO3IyXa
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Puc. 4. I'padyik n3MeHeHHs TEMIEpPATypbl HACAAKH B
3aBHCUMOCTH OT BUJia MaTepHaa

Hdns Ttoro, 4roObl 3ddeKkTHBHOCTh TemIooOMeHa ¢
rpaBueM ObulIa COINOCTaBUMA C KEPaM3HTOM, CKOPOCTb
¢unpTpanuu AoJbKHA OBITH YBEJIMYEHA, NpUYEM, Kak
MOKa3bIBAIOT JIaHHBIE, JIO0 Ooyiee BBHICOKUX 3HAYCHUH,
YCTaHOBJICHHBIX B 9KCIIEPUMEHTE.

3. AHAJIMTUYECKOE UCCJIEJOBAHUSA
TEIIJIOOBMEHA

Bnusaue BBICOTBI KaHaJia u AnaMeTpa YacTHIL
oIpenienanaachk B XO/A€ BBIYHCIUTENBHOTO JKCIEPUMEHTa,
MPOBEIEHHOIO C HCIOJIb30BAaHUEM 3aBUCUMOCTEH IS
razoBoro (Bo3ayx) (1) u TBepmoro (2) KOMIIOHEHTOB.
3aBUCUMOCTH  OBITIM  TOJIy4eHBl  NIPH  PEIICHUH
MaTeMaTUUecKOM  MOAeNH  Ipoliecca  TeIooOMeHa
IUIOTHOTO CJI0sI TPaHyIHMPOBAaHHOIO MaTepuaja ¢ ra3oBoi
cpenoil. Ilpu cocraBieHun MoAEIU IPUHUMAIOCh, YTO
IIOTOK YaCTHIL JBHIKCTCA noJ I[CﬁCTBI/IGM
TpaBUTAIITMOHHBIX CHII BHMU3, a IIOTOK BO3ayXa
HalpaBJsieTcsl NPOTUBOTOKOM CHHU3Yy. PaccmarpuBaercs
OJHOMEpHasl CTallMOHapHas 3ajada IpU CIEIYIOIIUX
YCIIOBHAX OJHO3HAYHOCTH:
I'pannynble ycioBUs:

x=0:t, =t

x=L:t, =ty
HauvansHsle ycnoBus:

7=0:t, =t o;t, =t

3,Z[CCI) Wy, W, - CKOPOCTH CJIOS M BO3AyXa B KOHTaKTHOM

1
TeriooOMeHHuke, L - BbIcOoTa cjos, X - TPOAOIbHAS
KOOpAWHATA.

K2(-K4+K3)x
tg(x)=C1l+C2e K4K3 | (1)
K2(-K4+K3)x
K4C1+C2e  K4K3
tm(x) = , 2
(x) 2 (2)
rae Cl, C2 — kodddummenTs, onpeaenseMbie 3aaHHbIM
yCJIOBHEM OHO3HAYHOCTH, dopma KOTOPBIX

TpeicTaBiIeHa 3aBUCUMOCTMHE (3), (4):
W3 naHHOTO BBIpKEHUS OBIIM HaIEeHBI KOI(PPHUIHMESHTHI
ClucC2,

K4(tg0—tm0)

Cl=tg0+ ———=— L
S T Ka+ e k3

®)

K 4(tg0 — tm0)

Cc2=——223" """
—-K4+e%%tK3

(4)

Kosdhdummenter K2, K3, K4 mnpencraBusior coboit
KOMOWHAIIMK M3 3aJaHHBIX BEJHMYUH, XapaKTePH3YIOMINX
mpo1iecc:

KZZ(XM 'ay(), (5)
rIe Oy - KO3 HUITueHT MEXKOMITOHEHTHOTO
TENI000MeHa, ONpeeNseMblii 10 PeKOMeHAAUUAM [6], a,,
— yZIenbHas HOBEPXHOCTH YaCTHUI] B AMHUIIE 00BEeMa.

K3=c,-p,-w, (6)
Ha puc. 5 npencraBieHbl pe3ylnbTaThl — pacuera
TEeMIepaTypsl  TpaHyJIHNPOBAaHHOTO  MaTepuana IpHu
pPa3NIMYHBIX JAWaMeTpax dYacTWll. VICXOmHBIE IaHHBIE,
t, =60°C,
t, =20°C, w,=12wm/c, L=0,12 M. Bwugso, uto c
YBETMUEHHEM JHaMeTpa YacTHIl WX TeMIeparypa
YMEHBIIaeTCsl. JTO CBA3aHO C TEM, YTO TIpU HarpeBe

NPUHATBIE TIPH  pacdere, CIeTyIOIIHe:

4acTHAI] C MEHBIIMM  JHAMETPOM  HMHTCHCHBHOCTH
MEXKOMIIOHEHTHOrO  TermrooOmena  Beimre.  OpHaAKo
MOCIEAYyIoiee  OXJIKACHUE YacTUIl C  MEHBIINM

IMaMeTpOM OYyAeT MPOUCXOAUTH TakkKe OBICTPO, TOITOMY
IUIsL TOCTIDKEHHS aKKyMyJupymomero 3¢ ¢dexra B anmapar
menecoodpa3Ho BEIOpATh MaTepHal ¢ JHAMETPOM YaCTHIT
0,02-0,03 m.

—a— [paBui
62 —e— Kepamaut
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0,005 0,010 0,015 0,020 0,025 0,030
d,m

Puc.5 3aBucuMocCTs TemMneparypsl HacaJku OT JUaMeTpa
yacTull. 1 — kepam3ut; 2 — rpaBuit
Ha puc. 6 mpencraBneHsl pe3ysibTaTbl — pacdera
pacnpesaeneHus TeMIepaTypsl TpaHyIMPOBAHHOTO
MaTepHaa 1o BEICOTE HAaCaIKU.
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Puc. 6. I3meneHue TeMnepaTypsl TpaHyIHPOBAHHOTO
MaTepuana (rpaBHil) IO BBICOTE HACAJIKH ITPU PA3INYHBIX
JMaMeTpax 4acTHI a — TPaBUii, O — KepaM3uT

3neck 3a Hayalo KOOPAWHAT TMIPUHATO CEYEeHHe, Ha
KOTOPOM OCYILECTBISUIACh 3achIlIKa Marepuala: BepxXHee
ceueHne KaHana Ha Beicote L. Ha HauampHOM ydacTke
MHTCHCUBHOCTh  TEIZIOOOMEHa  BBIIIE  BCJIEICTBHE
00JIBIIIETO0 TEMIEPATYPHOTO HAIlOpa U BBICOKUX 3HAYEHHH
k03¢ UIMEeHTa MEKKOMIIOHEHTHOTO TeruioooMeHa [5],

[6].
4. CHMBOJIbI 1 ABBPEBUATYPA

Q - TermoBo# MOTOK, BT;

M - macca marepuana, e ;

W - CKOpPOCTb, M/C ;

d - muamerp , MmM;

t - remmnieparypa, °C;

T - BpeMs,C;

o — KO03(Q(HUIMEHT MEKKOMIIOHCHTHOTO TEILIOOOMEHa;
@,y — yZlenbHas TOBEPXHOCTh YACTHII;

L- BeICOTa TBEPAOTO CIIOS, M;

X - KOOpJMHATA 110 BBICOTE, M;

C - yaenpHas TemioeMKocTb, JIx/(krK);

p - IUIOTHOCTH, KI/M.

Wupekcel: m — TBepplil MaTepual, e - ra3; rp — rpaBui; K
— KepaM3uT; B — Bo31yX; 0 — HayampHOE 3HAYCHHE.

5. 3BAKJIIOYEHHUE

D¢ dexTnBHOCTS TETIIOOOMEHA Ta30BOM Cpeasl (BO3AYX) C
TPaHyJIMPOBAHHOM HAcagKOHl CYIIECTBEHHO 3aBUCUT OT
BHZA HCIONB3yEMOrO MaTephaia, AWaMeTpa YacTHIl H
CKOpPOCTH  (HIBTpAllHd. YBEJIUYEHHE CKOPOCTH B
mpenenax (0,3-0,62) m/c MeHee cKa3bIBaeTCSI Ha pOCTE
TEeMIIEpaTypsl TpaBUsl IO BBHICOTE KaHama, YEeM IIpH
CKOpocTH 1 M/c, TIpM 3TOM TEMIEeparypa MaTepuana
crabmmmsupyercs B Teuenue 300 c. BimsHume ckopoct B
HCCIIEJOBAaHHOM JHMala3oHe Ha HarpeB KepaM3uTa
MIPAKTUIECKH HEe HaOIoAaeTcs, CTaOMIN3aIisl TETIOBOTO
pexuma npoucxonuT B TedeHue 200 c. IlpemioxeHHble
AQHAINTHYECKUE 3aBHCHUMOCTH JUII pacdera TeMIIEepaTyp

ra3oBOr0 W  TBEPIOTO0  KOMIIOHEHTOB  aleKBAaTHO
ONKCHIBAIOT W3MEHCHHE TEMIIEpPaTyp HPH TEIIOOOMEHe
MEXIy Ta30BOi (BO3IYIIHOI) Cpeloi W IUIOTHBIM CJIOEM
TpaHyJIHPOBaHHOTO MaTepHaa.
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