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AHHOTALUA

B cmamuve uznosicenvt pezyiomamol IKCHEPUMEHMATbHBIX UCCIE006AHUILL PAOOMbl MONIUBHO20 HACOCA 6bl-
COK020 0a8/1eHUs HA CMECAX PANCOB020 MACA C Ou3enbHbIM monaueom. Ilokazano uzmenenue memnepamypol uc-
HbIMBIBAEMO20 MONIUBA 6 207108KE HACOCA OM KOHUEHMPAUUU PANCOB8020 macaa é cmecu. Ilocmpoensl 3agucumo-
Cmu 6600a Menjaombvl 8 YUAUHOP OU3EIA C NOMOULbIO MONTUBHO20 HAcCOCa 8b1cOK020 Oasnenusn (THB/) npu uzme-

HeHUU KOHuenmpauuu pancoeozo macia e Ou3ebHOM MONuge.

Benenne

Ha ¢one yxynmaromnieiicss 5K0TOTHIECKON CUTYAIIH
B MHUpPE M HCTOILICHHUS 3alacoB HE(TH BCE Halle CTajH
MIPUMEHATbh, TaK HAa3bIBAEMBIE, aIbTCPHATUBHBIEC TOILUINBA,
B YaCTHOCTH, TOIUINBA, IOJIydaeMble W3 PacTUTEIbHBIX
Mmacen. [[ma eBponeiickux ycmoBuii Pecny6mukn bema-
pych HauboJjiee NEepCIeKTUBHBIM CUUTAETCS MPUMEHEHHE
B JU3EIIIX QJIbTEPHATHBHBIX BO30OHOBIIAEMbIX TOIUIUB HA
ocHoBe paricoBoro Macna (PM). cnons3zoBanue Bo300-
HOBJISIEMBIX HCTOYHHKOB JHEPTHHM C LEIBI YCHICHHS
SHEPreTUYEcKOl Oe30MacHOCTH CTPAHbBI MPETyCMOTPEHO
B IIEpEYHE T'OCYAAPCTBEHHBIX MpOrpamMMm (hyHIaMEHTallb-
HBIX WM TIPHKIATHBIX HAYYHBIX HCCIEJOBaHUM, B YKase
npesugenTa Pecny6mukn bemapyce Ne 315 ot 6 wmroms
2005 r. u pupekTHBe npesugeHTa Pecryonuku benapych
Ne 3 ot 14 utons 2007 r.

OcHoBHAafl YaCTh

IIpumenste PM B an3ensix BO3MOXKHO, KaK B YHCTOM
BUJIC, TAK M B CMECH C TPATUIMOHHBIM TU3EIEHBIM TOTII-
auBoM (JIT). OnmHO¥ W3 OTIWYHUTETBHBIX OCOOCHHOCTEH
Macna ot JT siBIsieTcst ero MOBBIMICHHAS BA3KOCTh. 3HA-
YeHHe KWHEMAaTH4YEeCKOH BA3KOCTH AW3EIBHOTO TOIUIMBA
npu Temreparype 40°C TOJKHO HaXOMUTHCS B Tpeaesax
2...4,5 cCt [1, 2]. Bs3kocTh pancoBoro mMacjia Ha mopsi-
JIOK BBIIIIE TOTO TOKazateis u npu Temreparype 40°C
cocraBisieT 34 cCt (puc. 1). OgHako Bs3kocTh PM
CMECEBBIX TOIUIMB 3aBHCUT OT MX TeMmepaTypbl. Hampu-
mep, npu t=0 °C sTOT MOKazatens mas PM cocrasuser
185 cCr. Ipu nossiennn Temieparypsl 10 50 °C Bs3-
kocTh paBHa 24,5 cCr. Ina noctrxeHus 3HadeHus 4,5
cCt Macno HeoOXOIMMO MOJOTPEeTh A0 TEMIIEPaTyphl
120...150°C. Bs3KOCTh CMECH ¢ KOHLIEHTpALMEH parco-
Boro Macia 0 20 % COOTBETCTBYET TpeOOBaHUSIM,

MPEIbSIBISEMBIM K IU3EITEHOMY

—o— 5% PM —= 10% PM —— 20% PM —— 40% PM TOIJINBY. HN3MeHeHne BI3KOCTH
200 - i
cCr 290 1 ——G0%PM  —80%PM  ——100%PM - AT CMECEBBIX TOIUIMB B 3aBHCHMO
. CTH OT TeMmepaTyphl TNpej-
\ CcTaBJIeHO Ha puc. 1.
VYBenuueHue KOHILIEHTpa-

PucyHok 1. 3asucumocmu kuHemamu4yeckol es13kocmu cmeceli Ou3esibHo20
mornuea ¢ parcoebiM Mac/ioM om memrepamypbi
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uuu PM B cmecu ¢ JT yBenu-

; _ YUBaeT BA3KOCTH TOIUIMBA. [[aH-
80 90  HBIE, IPE/ICTaBJICHHBIC Ha pHC. |,
L°C  TIOKa3bIBAaIOT, YTO, YEM BBIIE
conepxkanue PM B cMmecu, tem
ObICTpee yBEIUYMBAETCS €€ BA3-
KOCTh C YMCEHBILICHHEM TeMIIe-
parypslL. IloBbllIeHHas BSI3KOCTh
ylIyqliaeT CMasblBaHUE ILIyH-
XKepHbIX map. Ha noBepxHOCTIX
TpeHusi oOpasyercsi nemidu-
pytomas miéHKa yxe mpu 5 %
L°C Macia B cMecd. JTo 06cTos-
TENbCTBO BBI3BIBAET CHHKEHHE
CYMMapHOTO MacCcOBOT'O M3HOCA
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PucyHOK 2. Basucumocmu memnepamypbl UCrfbimbleaeMo20 maoriiuea
8 20J/108Ke Hacoca om KOoHueHmpauuu paricoeoeo macria 8 cMmecu
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PucyHok 3. CkopocmHas xapakmepucmuka mornyugHo20 Hacoca: a — CMecesble
morinuea ¢ KoHUeHmpauuel parcogo2o macrna 0o 20%; 6 — cmecesbie mornusa ¢
KOHUeHmpauuel paricogoeo macsia do 100%, qu,— yuknosasi nodaqa mornniuea (1);

Q — 88odumasi ¢ monnusom mennoma 3a YUkr (2)

MAHOPAMA

COTIPSDKEHHS IUTYH)KeP-BTYJIKA.
OmHaKO UCIOJIb30BaHUE TOILIUB C
TOBBILLIEHHOW BS3KOCTBIO YBEIIU-
YMBaeT HArpy3KWm Ha JIeTajH
THB/ [3, 4].

BszkocTe mpeacTaBisieT co-
00 CBOICTBO YaCTHIL KHIKOCTH,
OKa3bIBAIOLIEE  COIMPOTUBIICHUE
B3aMMHOMY TIEPEMEUICHHUIO TI0]1
JIEWCTBUEM BHEIIHEW Cuibl. B
COOTBETCTBHH C 3THM OIperese-
HHUEM MOXHO CJIelaTh BBIBOJ, YTO
C YBENMYCHUEM BSI3KOCTH yBEJIH-
YUBAETCSl CONPOTHUBIICHUE B3aUM-
HOMY TIEpEMENIEHHI0  YacCTHII
JKUJIKOCTH, 4YTO TpeOyeT IoIoJ-
HUTENBHOM HSHEPrUM M BEAET K
HarpeBy cpensl. B pesynbTaTte
uccienoBanus padorer THBJI
OBUTO 3aMEUCHO, YTO TEMIIEPATY-
pa CMeceBOTO TOTLIMBA B TOJIOBKE
TOIUIMBHOTO HAcoca BBICOKOTO
JTABIICHSI TTOBBIIANACh MIPH yBe-
JIMYEHUH KOHIIEHTpAIlMU Macia B
cmecu ¢ 40 °C npu Ucmonb30Ba-
aun [T mo 53 °C, npu ucnbita-
mun PM. HarpeBa He ObLIO 3a-
(DMKCHPOBAHO MpPHU HCIOJB30Ba-
HUM CMECH C KOHIICHTpaImen
pancoBoro Macna 5 % (puc. 2).

Ha puc. 3 npencrasnena cko-
pOCTHasi XapaKTePUCTUKA TOTLIUB-
HOTO HAcoca BBICOKOTO JaBJICHUS
NpU  BKJIIOYEHHOM  PETYJIATOPE.
HccnenoBanwss MPOBONWINCH HA
tormBHOM Hacoce 4YTHM, yc-
TaHaBIMBaeMOM Ha jausene J1-243
MuHCcKkOro MOTOpHOrO 3aBoja. B
Ka4yecTBe TOILUIMB HCIOJIb30BAJIOCh
JT merHee, ero cMecH ¢ KOHIICH-
Tpauueir parcoBoro macna 5%,
10%, 15%, 20%, 40%, 60%, 80%
U YHCTOE PAriCOBOE MAacClo0 XOJIO-
HOTO OTXKHMa.

Kax BumHo Ha puc. 3, nuk-
JI0Basg TOJa4a TMpPH yBEITUYCHHUH
co/iep>KaHUs ParcoBOTO Macja B
cmecu 10 20% yBennyuBaeTcs Ha
BCceX pexumax pabothl. llukio-
Bas ToJadya TOIUIMBA C KOHIICH-
Tparueit PM 40% Ha HOMHHAIb-
HOM pEeXHMe pabOTHl HIKE, YeM
MIPU WCIOJB30BaHUU TOIUIMBA C
koHueHTpauued PM 20%. Onna-
KO MPU CHUKEHHH YacTOTHI Bpa-
menus Hmwke 1050 MUH" LUAKJIO-

Bas nojada TOITHBA
20%PM+80%T IIPEBBIIIACT
LUKIOBYI0  [OJlady  TOIUIMBA

40%PM+60%AT. Ilpu nanb-
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KPOME YHCTOrO ParcoBOIO Macia,

G,, Kr/4
1

5

JUIsL KOTOPOTo €€ 3HaueHHe Ha HO-
MHHAJIBHOM peXxxuMe Hike Ha 2 %.

W3menenne KOJIMYEeCTBa
BBOJIMMO# C TOIUIMBOM TEILIOTHI
MIPOMCXOJIUT AHAIOTHYHO C M3Me-

HEHHeM LUKJIOBOH rmoaauu. C tem
JMIIb PA3NUYHeM, 4YTO TMpU HC-
MIOJIE30BaHUU B Ka4eCTBE TOILIH-
Ba CMecell C CofepiKaHHeM parl-
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c PM Ha 5,4 % Hmxe. Xapakrep-
HOW OCOOCHHOCTBIO  SIBJICTCS
PaBEHCTBO BBOIWMON TEILIOTHI
JUTSl YUCTOTO JM3EIIbHOTO TOIUIU-
Ba u cMecu 60%PM + 40%/1T.
M3mMeHeHne wacoBoro pac-
X0J]a TOIUIMBA TIPHU YBEIMYCHUH
KoHUeHTpauuu PM B cmecu npo-
HUCXOJUT MO HECKOJIbKO Jpyrou
3aBUCHMOCTH. B cBs3U ¢ TeM, 4TO
PM mmeer Oosiee BBICOKOE 3Ha-
YeHHe TJIOTHOCTH, HAa pUC. 4 MbI
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PucyHok 4. Yacoeol pacxod monnusa:
a — cMmecesble mornusa ¢ KoHUyeHmpauuel parcogoeo macra 00 20%;
6 — cmecesble mornnuea ¢ KOHYyeHmpauuel parncogoeo macna 0o 100%

HeHIeM yBeauueHur KoHueHTpauu — 60%, 80% u 100%
Maciia, HaOJIIoMaeTcs CHIKEHHE IMKIIOBOM IOJa4yd CMe-
CEBOTO TOIUIMBA Ha BCEX pexmMax paboThl Hacoca. JlaH-
HO€ OOCTOSITEILCTBO MOYKHO OOBSICHHUTH BIMSHHEM Ha
MOKa3aTesy JIByX SBJICHUI: CHIXKCHUC yTCYCK uepe3 He-
IUIOTHOCTH IUTYHXKEPHBIX TMap W HEJOCTATOYHO MOJHOE
3aIOJTHCHHUE HaJIIUTYH)KEPHOTO MPOCTPAHCTRA.

ITpu xoHUEHTpamu parcoBoro macia 10 40% mpeod-
JIaJIaeT CHIDKCHHE YTEUEK, B TO BPEMs KaK 3aIrlOJTHCHUC Hal-
TUTYH)KEPHOTO TIPOCTPAHCTBAa OCTAETCS JOCTATOYHO XOpPO-
miee. [Ipu nanmbHEHIIIEM yBEIMUYCHUM KOJMYECTBA Maclia B
cmecu ¢ T xyzuuee 3al0JIHEHUE [IPOCTPAHCTBA HAJ IUTYH-
KEPOM yXkKe HE MOXKET ObITh KOMIICHCHPOBAHO CHIKCHHEM
YTEUeK, YTO NPUBOAUT K CHIDKEHHUIO LIMKIIOBOM mozauu. I1o
CPaBHEHHIO C pabOTOW Ha JHM3EIHLHOM TOIUTUBE IMKIOBAs
Moflava BBIIIE ISl BCEX HCCIEAYyEMBIX OOpas3IlOB TOILINBA,
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- 8- 20%PM HaOIOgaeM OJHOHAIPABICHHOE

e 0% W3MEHEHHE 4YacoBOTO pacxoja
tormmBa. OH yBEHMYMBACTCA C

—®—60%PM YBEIUYCHUEM KOHIICHTPAIUH

- 4= 80%PM PM. HaOnromaeTcs mpakTHYECKH

—o— 100vpy | AACHTHYHOE PACIONIOKCHHE KPH-

BBIX, OTPAKAIOMIMX W3MCHECHHUE

IIAaHHOTO IT0Ka3aTelIsl 11 CMECH C

‘ | | KoHLeHTpauued wmacia 80% wu
1050 1100 1150 YUCTOrO pamncoBoro Macna. Ha

-1
n, MU= HOMHUHAQJIBHOM DPEXUME UIST YUC-

TOTO PAaICOBOTO Macja 3TO yBe-
JIMYEeHHUE cocTaBsIeT 7,8%.

PaccmoTpum xapakrepuctu-
ku TtormBonogaun THBJI. B
CBSI3U C T€M, YTO MpH padoTe Iu-
3ef U TOIUIMBHOM ammapaTypbl Ha CMECEBOM TOIUIMBE
BEJINYMHA [UKIOBON MOAAYM HM3MEHSETCS, HEOOXOIUMO
CKOPPEKTUPOBATh U 3aKOH TOIJIMBOIOJAYH.

B peanbHBIX YCIOBHSIX YCTaHOBIICHHYIO 3aBOJIOM-
U3rOTOBUTENIEM TOIUIMBHOW ammapatypbl 3aBUCUMOCTH
MOJ[BO/IA TEIUIOTHl B LMJIMHAPHI OT XOJa PEHKH MOXKHO
MpeACTaBUTh NpsMoi nuHuer (uHus 1 Ha puc. 5). [lpu
yBennueHun koHneHtpaunu PM o 40% xapakrepuctuka
MOJIBOJIA TETUIOTHI (JIMHUSA 3) U3MEHSAETCSI B CTOPOHY YBe-
myenust. [Ipy KOHLIGHTpaIy parcoBOro Macia B CMECH
80 u 100% wu3MeHeHHsI NMPOUCXOAAT B CTOPOHY yMEHb-
meHus moxauu terwioTel (uHuA 4) — 100% PM. Coor-
BETCTBEHHO IUISi COXPAHEHHUS MOIIHOCTHBIX MapaMEeTpOB
paboTHI 1BUTATENsI B HOMHHAIBHOM PEKHME, COOTBETCT-
BYIOIIIEM TPeOOBaHHUSIM 3aBOma-u3rotoBuTesst, 1t 40%
PM 3akoH mojmauu TEmIOTHl HEOOXOANMO CKOPPEKTHPO-
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1. C yBenwueHHEM KOH-
uentpaund PM B cmecu ¢ AT
HabII01aeTCs MOBBIIICHUE
TeMIepaTypsl TOIUIMBA B TO-
noske THB/I ¢ 40 mo 53 °C.

2. [IpumeneHne cMECEBBIX
TOIUIMB HM3MEHSET IOKa3aTeln
BIIPBICKUBAHHS TOILUIMBHOT'O
Hacoca BBICOKOTO JIaBJICHUS.

3. CMmech ¢ coaepikaHueM
60% PM u 40% AT no3Bosier
MTOJYYUTh 3aKOH ITOJIAYH TEIDIO-
TBI B IIJIMHAP AW3CIS WACHTHY-
HBI 3aKOHY IOJAa4d TEIUIOTHI
JUIs1 TA3€EJIHHOTO TOILIMBA.

JIUTEPATYPA

PucyHok 5. Xapakmepucmuku nodeoda meniomsi ¢ nomowbto THBL:
1 —3asucumocmeb Q = f(h) dns AT; 2 — 3agucumocmpb Q = f(h) dnss cmecu 40% AT +
60% PM; 3 — 3asucumocmu Q = f(h) dna cmecu 60% AT + 40% PM; 4 — 3agucumo-
cmu Q = f(h) dnsa 100% PM; 5 — 3asucumocmu Q = f(h) 0ns cmecu 60% AT + 40%
PM ¢ yuemowm peaynuposku Hacoca,; 6 — 3agucumocmu Q = f(h) dns 100% PM c

y4emom pecyrnupoeKku Hacoca

BaTh, U OH NPHUMeET BUI JUHUM 5. COOTBETCTBEHHO T0/1a-
4a TOIUTMBA OyIeT IMpeKpanaThcs Ipu Ooiee HU3KMUX Jac-
TOTaxX, T.. Oy/IeT YMEHBIIAThCSA YaCTOTa XOJIOCTOTO X0/1a
W TIPY 3TOM YBEJIMUIHTCS 3arac KpyTsAIero MomenTa. s
koHueHTpauun 100% PM 3akoH momauu TEmIOTHI MpH-
MeT By auHAN 6. COOTBETCTBEHHO MOJada TOIUINBA 0y-
JIeT TIpeKpamarsCcsi Ipu OoJjiee BBICOKMX YacTOTax, T.C.
YBEIMYHUTCS 9aCTOTA XOJOCTOTO XO0Ja U IPH 3TOM YMEHb-
IIATCS 3arac KpyTAIIero MOMEHTa. DKCIIEPUMEHT MOKa-
3al, 94To cMmechk ¢ comepxanueM 60 % PM u 40 % AT
TMIO3BOJISIET TIOJTyYHUTh 3aKOH IT0Jayyl TEIUIOThI, aHAJIOTHY-
HBIH JUIS TU3ETBHOTO TOIUIMBA.
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ﬂ‘ArponaHopaMa” = HAyYHO-TeXHUYECKUI XKypHan AnA paboTHUKoB arponpoublmnel-u-loro\
Komnnekca. 3To u3aaHue AnA TeX, KTO CTPeMMUTCA JOHECTU pe3ynkTarhbl
CBOMX UCCNEeAOBaHUMA A0 WMPOKOrO Kpyra uuTaTeneil, Koro UHTEPeCyIoT HOBbIE TeXHONOMUM,
KTO 0OnagaeT NpakTMYECKUM ONbITOM pelueHus 3aaav.

XKypHan “ArponaHopama” BKNMIOYEH B CNUCOK U3OAHUNA, peKOMeHOyeMbIX Bhicwen
arrecTaUMOHHOW KOMUCCUEN OANA ONyONUKOBaHUA pe3yrbraToB AMUCCEePTALMOHHbIX
UccnegoBaHUM NoO CeNbCKOXO3ANCTBEHHbLIM M TEXHUYECKUM HayKaMm
(CenbCKOX03AWCTBEHHOE MALIMHOCTPOEHUE, TPAHCNOPT, re03KONOMUA, IHEPreTuka).
XKypHan BbixoguT pas B ABa MecALa, pacnpocTpaHsaeTcA No Noanucke n B po3HuLy B
knocke BrATY. MognucHon uHaekc B katanore Pecnybnuku Benapyck: ana
MHAMBUAYaANbHbLIX NOANUCYUKOB - 74884, npeaAnpuATUIA U OpraHu3auuin - 748842,

CtoMMOCTb NOANUCKK HA BTOpoe nonyrogue 2009 roga: ana MHAMBUAOYaNbHbIX
\ noanucYMKoB - 26670 py6., BeAOMCTBEHHAA nognucka - 52599 pyo6. /
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