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B cmamove npuse()eno onucanue KOHCmpyKyuu u oanwl pa601me xapakmepucmuKku menjioeo-
20 Jyiemenmada, npe()Haa’HaquHoeo 0J151 OMBOOA UBIUULHE20 MENJIA U3 MACCbL MEXHOJI02UYECKOLL uje-
novl npu XpaneHuu eé Ky4esobiM cnocobom. Hpo@zeMa 3aKadaencs 6 camonpou3eoibHOM Hazcpeese
wenol 00 memnepamypsl mieHusl U CamoB80CNiIaMEHEHUS noo 8030elicmauem HcU3HeOesImenIbHOo-
cmu MUKpoopeaHuimos, 6 pesyibmame deco yxydmaemcz Kawecmso mexHol02UYecKoll wenvl u
B03HUKAem nooastcapoonacHas cumyayus. ﬂﬂﬂ npedomepameﬂuﬂ He2amusHvIX NOC1e0Cmaeull nped-
aazaemcst OmeoOUms UsIUUHee Menio Om MexXHON02UYeCKoU wenvlt ¢ nOmMousvblo cucmemsl, Co-

cmosiuyeti u3 menyiogvix mpyo.

Knrwouegvle cnosa: mexnonozuueckas wenda; omkpulmulii CHOCOO XpaHeHust Wenvl, meniosas
mpyba; meniosol dNeMeHm,; MeMnepamypHuill HANop, MemMnepamypa mieHus, memnepamypa

CAMOBOCNIAMEHEHUA, Mamemamuieckas Mooeib.

Beenenne. TexHonmornyeckue mporecchl
nepepadboTKU JPEBECHUHBI TIPETyCMATPUBAIOT
M3MENBbYECHHUE 1IeJIbHOM JPEBECHHBI B TEXHO-
JIOTUYECKYIO Ieny. XpaHEHHUE IIeTbl Ha OT-
KPBITBIX CKJIa[aX OCYIIECTBISETCS MYyTEM
dbopmupoBanust kyd. OJTHUM U3 HEJOCTATKOB
TaKOro crocoba XpaHEeHUs SIBISIETCS CaMo-
MIPOM3BOJILHBIM HArpeB MIEMHI 10 TEMIIEpaTy-
pBl TJIEHHS M CaMOBOCIUIAMEHEHHUS IO BO3-
JIEHCTBUEM JKU3HENEATEITHHOCTH MHKPOOpra-
HU3MOB. B pe3ynbrare TiaeHUs yMEHbIIAETCs
CoJiepKaHUe 1LIEJUTION03bI, U3MEHSETCS XUMU-
YEeCKUI COCTaB APEBECUHBI, YTO MPHUBOJIUT K
0e3B0O3BpaTHBIM TOTEPSIM 3HAYUTEIHHOTO KO-
JUYECTBA KOHJIMIMOHHOW TEXHOJIOTUYECKOU

© bparunos JI. A., ecues A. H., 2015.

miensl. Pazsutre mpouecca TIEHUS] TPUBOIAUT
K CaMOBOCIIJIAMEHEHUIO IIENbl U, KaK Clel-
CTBHE, K M10KapoornacHou cutyanuu [1].

Haubonee mHTEeHCHBHO Iena HarpeBa-
€TCsl B LIEHTPE Ky4yH, aKKyMYJIHpys 3HauH-
TeIbHOE KOJUYECTBO Teruia. Jis mpenort-
BpallleHUs IIpolecca pa3orpena Ienbl Heoo-
XOJIUMO U3 IIEHTPAJIbHOM 30HBI Ky4YHM CBOE-
BPEMEHHO OTBOJUTH M3JIMLIHEE TEIIO U IIO-
HWXKaTh Temmeparypy. JlanHyro 3agady
MO>KHO PEIIUTh C MOMOIIBIO CHCTEMBI TEI-
JIOOTBOJIALIUX AJIEMEHTOB, BBIIIOJIHEHHYIO Ha
OCHOBE TeIIOBBIX TPyO. ONBIT NMpUMEHEHUS
TEIUIOBBIX TPYO HMMeeTcss B pPa3IWYHBIX OT-
pacisix mpoMbIIIeHHOCTH [2—4].

Ja nurnpoBanus: bpatunos J[. A., [lecueB A. H. YcrpolicTBo Ui 0TBOJA TEIIa U3 MacCUBa TEXHOJIO-
THYECKOH IIETIBl B YCJIOBUSIX KyueBOro XxpaneHus // BectHuk [10BOIKCKOro rocy1apcTBEHHOTO TEXHOJIOTHUECKO-
ro yausepcurera. Cep.: Jlec. Dxonorus. [Ipupomonons3osanue. — 2015, — Ne 2 (26). — C. 44-49.
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TennoBas Tpy6a — 3TO repMeTUYHOE HC-
[IApUTEIbHO-KOHEHCALIMOHHOE  YCTPOICTBO
C HCIOJb30BAaHUEM KANWUISAPHBIX CHII, CIIYy-
JKalee s nepefadd Teria u paboTtaromiee
mo 3amMkHyromy nukny [4]. Kopmyc tpyOsl
COCTOUT U3 UCMAPUTEIBHOM, KOH/ICHCAIIMOH-
HOW, TPAHCIOPTHOM 30H M KalWUIIPHOU
CTPYKTYphl. B KauecTBe TEIIOHOCHUTEINS HC-
MOJIb3YETCS JIETKOKUTISIIAsT )KUIKOCTD.

Heanb paboTel — KccaeA0BaTh OMBITHBIN
oOpazer| ycTpoWcTBa A1 OTBOJA Telia U3
MaccuBa TEXHOJOTUYECKON IIENbl B YCIOBU-
X Ky4€BOT'O XpaHEHHUSI.

Pemaemble 3a1auu: pa3paboTaTh U U3-
TOTOBUTH ONBITHBIM 00pa3el] TerjaoBOu Tpy-
Obl, SKCIICPUMEHTAILHO HW3YYHUTh TEILIOBOU
Harop TpyosI [5-8].
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MeTtoanka ucciaenoBanus. Hamu pas-
paboTaHa KOHCTPYKIHSI HH3KOTEMIIEpaTyp-
HOHM TEIUIOBOM TPYOBI JJIsi OTBOJA TeIljia W3
Ky4H TEXHOJIOTMUYECKOH mienbl. Tpyda usro-
TOBJIEHA W3 HepkaBeromend cramum 08x13
TONMUHON 2,5 MM U guamerpoMm 50 MM.
Kopryc TpyOBI COCTOUT U3 MUIMHAPUYECKON
M KOHMYECKOW YacTed M MMEET KJIAIIaHHYIO
KpBIIIKY, KOTOpas COE€IMHEHa ¢ TpyOoi
pe3b0OBBIM COCAMHEHHEM Yepe3 YIUIOTHU-
tens (puc. 1, a). Knanan npennasHadeH s
3aMOJIHCHUS TPYOBI JIETKOKUIISIICH >KUIKO-
CThIO. PyKosATH, pacmoNoXeHHbIE PAIOM C
KJIAaNIaHOM, HEOOXOJHUMBI I TICPEMEIICHUS
TpyObl. BHyTpenuuit o0bEM TpyOBI COCTaB-
aser 2,65 1, U3 KOTOpPBIX HAa KOHUYECKYIO
yacTh npuxoaurcs 0,83 1.
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Puc. 1. Tennoomeooswuil d1emenm: a — meniosdas mpyoa, 6 — Cxema sKcnepumenma,
Ty.cp — memnepamypa Hazpemotii cpeovt; T, — memnepamypa mpyool 6 30He UCHAPEHUSL;
T« — memnepamypa mpyobsi 6 30He konoencayuu, T, o, — memnepamypa oxpysicarouyeli cpeosl
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JlJis OLleHKH KOJIMYecTBa Teria, KOTopoe
MOYKHO OTBECTU M3 Ky4d, HEOOXOAUMO 3HAThH
TEMIEPATYPHYIO XapaKTEPUCTHKY TEeII00T-
Bojsniero anneMeHta. C 3TOH 1enbio ObLIO
MIPOBEJICHO 3KCIIEPUMEHTAIbHOE HUCCIIEe0Ba-
HHUE OINBITHOTO OOpasia TerioBoil Tpyosl. B
KauecTBe  TEIUIOHOCUTENS  HCIOJIb30BaIIU
alleToOH C Temmeparypoil kumenus 56°C.
Temmneparypa okpyxaromero Bosayxa Io.cp
16°C. Ilnan KcHepUMEHTa MPeayCMaTpHBaI
IBa TEpeMEHHBIX (aKTopa: TemIeparypa
HarpeTon cpenpl Ty cp, °C; 00BEM TEIUIOHO-
cutenst Vi, 1. s kaxkmoro dakropa ObLIO
BbIOpaHO mATH ypoBHeH. (Cxema sKcnepu-
MeHTa IpejacTaBieHa Ha puc. 1, 6. [Tnomane
TOBEPXHOCTH Harpesa 780 cM2, IUIOIMAb T10-
BEpXHOCTH oxJiaxaeHus 390 cM?, COOTHO-
mienue 2 k 1. U3mepsinu temmneparypy TpyObl
B 30He ucnapenuss 71, “C ¥ B 30HE KOHJCH-

cauu T, °C, 3aTeM omnpenensd TeMmIepa-
TypHbIii Hanop AT, °C
AT =T -T.. 1)

IMonyyenusble pe3yabTarbl. Pe3ynbrarhl
HaOII0/ICHNUH TIPEICTABIICHBI B TAOJHIIE.

MartemaTruyeckoe MoJeIUPOBAHHE H
HHTepnpeTanus pe3yJbTaToB. Perpeccu-
OHHBIM aHaJIW3 pe3yJbTaTOB HAOIIOACHUN
MO3BOJIMJI  ONPENCIUTh  MaTeMaTHYECKYIO
3aBUCHUMOCTh TemIiepaTypHoro Hamopa AT,
°C ot Temmeparypbl HarpeToit cpeasl Typ
°C n 06béMa TemonocuTens B Tpyoe Vo, 1T

AT =-19,091+30,489-V_ +
+0,673-T, —32,514-V2 +
+0,170-V,, -T, +0,0001-T?

HCp'

)

I'padmueckn 3aBucuMoOcTh (2) Tpen-
CTaBJicHa Ha pUC. 2 B BHUJE IMOBEPXHOCTH

Temneparypublii Hanop AT, °C

O0BEM TEMIOHOCUTES Temnepatypa Harpetoit cpepl Ty cp, °C
Vig, 1 40 60 80 100 120
0,2 13,1 30,1 42,6 61,4 67,3
0,4 17,9 37,4 48,7 61,4 79,9
0,6 18,0 29,9 48,3 61,6 81,4
0,8 12,6 37,4 45,9 68,3 97,5
1,0 15,6 32,1 47,7 63,6 73,2
o 100 - |
&
2 80+
é 20 - j‘
100 ‘
80 = g
AN 08
Temneparypa 60 N 06 Obue
Harperoii cpejibl 40 ~ 0,4 OBbeM

T,

H.Cps

°C

TeIUIOHOCHTENS Vi, 11

0,2

Puc. 2. Mamemamuueckas mooeins 3a8ucumocmu memnepamyprozo Hanopa AT om memnepamypol nazpemot
cpeovt Ty oy u 00véMa mennonocumensi Vo,
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Puc. 3. Onmumanvuviti 06vém dicuokocmu
6 MeNnI00MBo0AUeM dNEeMEHMeE NPU PAIUYHBIX
memnepamypax Hazpemou cpeowvi: 1 — uzomepma;
2 — 3HaYeHUue ONMUMATLHO20 00bEMA ACUOKOCU

N3 dbopmynsr (2) cnenyer, uto AT nHHEHHO
3aBHCHT OT TEeMIIepaTyphl B 30HE Harpena
Tycp M 3HAUMMO 3aBHCHUT OT VTi. Cnenosa-

TEIbHO, MOKHO OIPEAETUTh 00BEM KHIKO-
cTH B TpyOe, mpu KOoTopoM TpyOa Hamboiee
3¢ pexTHBHO OTBOIUT Terwo0. JluanazoH 00b-
éMa >KMJIKOCTH JUJISl MCCIIEOBAHHOTO TEIUIO-
Boro snementa onpexaenen 0,6...0,8 1 B 3a-
BUCHUMOCTU OT TEMIIEpaTyphl B 30HE HArpeBa
(puc. 3).

BeiBoasl. [lonyyennas MaremMaruueckas
3aBHCHUMOCTh TO3BOJISIET OMNpPENEIUTh KOJIU-
YECTBO TEIUIa, KOTOPOE TEIJIOOTBOAAIIMN
AIIEMEHT MOKET TMEepPEeHECTH W3 MacCuBa
HACBIMHOW Ky4M TEXHOJIOTUYECKOW IIENbl B
OKPYXAIoOIIYI0 Cpely, KOHTPOJIMPOBATH U
pEeryJaupoBaTh IMPOIECC AKKYMYJIUPOBAHUS
TeIJla B MAacCHBE IMPHU TOMOIIM YCTaHOBKH
HEOOXOAMMOT0 KOJIMYECTBA TEIUIOOTBOIS-
IIMX DJIEMEHTOB.
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ABSTRACT

Introduction. Woodprocessing enterprises store chippings and other particulate wood-base
materials at the unsheltered storage area in the heaps. Serious shortcoming of the mode of storage
is spontaneous heating of chippings up to smoulder temperature and its spontaneous ignition
caused by vital activity of microorganisms. As a result of smoldering, cellulose content is de-
creased and timber chemical composition is changed. It leads to permanent losses of vast number
of chippings and provokes fire hazardous situation. Chipping is heated in the center of a heap
most of all, accumulating heat. Thus, it is obligatory to deflect the heat and lower the temperature
of chippings. It is possible to solve the problem with the help of system of heat-removing elements,
made on the basis of heat pipes. The goal of the research is to study a test model of a device for
heat transfer from chippings when storage in heaps. Tasks in hand is to develop and produce a
test model of heat pipe, and to experimentally study pipe temperature head. Research technique.
The test model of heat pipe made of stainless steel 08X13 (2,5 mm width and 50 mm diameter) was
elaborated and produced. Body of pipe consists of cylindrical and conical portions and it includes
valve cover. The valve is meant for pipe filling with low boiling liquid. Pipe capacity is 2,65 I. Ace-
tone with 56°C boiling temperature was used as heat-transfer material. Surrounding air tempera-
ture (Tywrair ) Was 16°C. The plan of experiment included two variable factors: temperature of
heated medium Theated medium. » *C; and volume of heat carrier Vieat carrier volumes 1. Pipe temperature in
the evaporation zone 7 evaporation ~C @nd Teongensation C iN the condensation zone were measured in
the course of the experiment, than temperature difference AT, °C was defined

AT =T

evaporation Tcondensation : (1)

Mathematic simulation and results interpretation. Regression analysis made it possible to
define mathematic dependence of temperature difference AT, °C on the temperature of heated
medium Theated medium » C @nd heat carrier volume in the pipe Vieat carrier volume » |-

AT =-19,091+30,489-V +0,673-T,

eated medium

3]
+0,0001-T,2

heated medium

heat carrier volume

T

heated medium

2
heat carrier volume

-32,514-V +0,170-V,

heat carrier volume

Equation (2) allowed to define that pipe rejected heat more intensively when it was filled with
heat-transfer material up to 0,23...0,30 of its inner volume. Conclusions. The obtained mathemat-
ical relation allows to define the necessary heat, which heat-transmitting element may transfer
from the heap of chippings into the environment, consequently, it is the device for heat spreading
system design .
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