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3KcepreTHQeCKHii aHaJIH3 cymHJIhHOH QaCTH 

oYMarO)J;eJIaTeJIhHOii MamHHhI 

KaaaKOB B. r., AOKTOp TeXH. HayK, nyKaHlt1H n. B., CaMoVlJlo B. H.,
 
KaHAlt1AaTbl TeXH. HayK
 

CaHKT-neTep6yprCKIrtH	 rocYAapcTBeHHblH TeXHOnOrlrt"leCKIrtH YHIrtBepCIrtTeT 
pacrarensaeix nOnlrtMepOB 

I1.3JIO)KeHbl CBeLleHHjI 0 pacnpenenenna anepran H BJIaroYLlaJIeHHH B TeXHOJIOrHqeCKOM npo­

uecce rrpOH3BOLlCTBa 6yMarH. IIpHBeLleH 6aJIaHC 3HeprHH TerrJIOBblX rrOTOKOB LlJIH 6yMaroLleJIa­

TeJIbHOH MalllHHbl, npoaaaozrameti ra3eTHYIO 6yMary. .ll.JIH onpeztenenas TepMOLlHHaMHqeCKoro 

cosepmencrsa CHCTeMbl BbIIIOJIHeH 3KcepreTHqeCKHH aHaJIH3 napaxterpos pafiorsr TerrJIOHC­

rrOJIb3YIO~HX 3JIeMeHTOB, rr03BOJIHIO~HH ouemrrs KaqeCTBeHHYIO CTOpOHy TepMOLlHHaMHqeCKHX 

nponeccos B CYlllHJIbHOH qaCTH 6YMarOLleJIaTeJIbHOH MalllHHbI. .ll.aHbl peKOMeHLla~HH rro nosu­
urenmo 3<p<peKTHBHoCTH nepenasm 3HeprHH B <popMe TerrJIOTbI. IIOKa3aHbl cnocofiu H nep­
cnexraasr nossnueaaa crenenu HCnOJIb30BaHHH BTOPHqHblX TerrJIOBblX pecypcos. 

KmOqeBhle CJIOBa: 3KcepreTHqeCKHH aHaJIH3, TenJIOBOH 6aJIaHC, cymxa 6yMarH, rrap, TeXHO­

JIOrHlI, axcepraa, perenepamrs TerrJIOTbI. 

EYMaro~eJIaTeJIhH<UI MaUIJfHa (E.n:M) norpefi­ Pacxon CYlllHJIhHOrO sosnyxa - 12 xr/xr acna­
nser fionsmoe KOJIlfqeCTBO aneprnn [1, 2] B pHeMoH BO~hI. Ilpoasaonarensuocn, E.n:M no 

!popMe TenJIOThI napa aasxoro ~aBJIeHIDI. Hanpa­ asmycxy 6YMarlf COCTaBJIHeT 13,1 T/q. 

xep, ~JIH MallllfHhI, nponsnonsmeii ra3eTHYIO 6y­ TenJIOBOH pe)KlfM CYllllfJIhHOH qaCTIf o6ecne­
Mary, y~eJIhHhIH pacxon TenJIOThI paaen qlfBaeTCH BxoMIIleH B ee COCTaB napoxonnencar­

25,5 . 105 r.n:wro~, IfJIIf 233,4 K,n:WM 6YMa:)I{Horo HOH cncreaoii. B HaCTOHIIlee BpeMH npeaaynre­
IIOJIOTHa. Ilpoaaaonarensnocrs TOJIhKO O~HOH CTBeHHoe npmrenenae nonysnna rpynnosaa 
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MaIIIHHhI COCTaBJIHeT 2,34· 10M 6YMarlf B ron, cncreaa TenJIOCHa6)KeHlfH C KaCKa~HhIM pacnpe­
B CBH31f C 3TlfM npe~CTaBJIHeT mrrepec repuo­ ~eJIeHlfeM ~aBJIeHlfH If nepenycxou napa no OT­

,I:lHHaMlfqeCKlfH ananns CYllllfJIhHOH sracra E.n:M ~eJIhHhIM rpynnaa IIlfJIlfH~pOB. 3TO npenorspa­
KaK OCHOBHoro nOTpe6lfTeJIH TenJIOThI. utaer nporrycx napa B KOH~eHcaTHYIO cncreay, 

Ilensro IfCCJIe~OBaHlfH 6h1JIO onpenenenne TenJIOBaH cxexra CYllllfJIhHOH xacra BKJIlOqaeT 

crenenn TepMo~lfHaMlfqeCKOrO cosepmeacrsa OT­ B ce6H TPH <PYHKIIlfOHaJIhHhIe rpynnsr: cynrans­
,I:leJIhHhIX Y3JIOB E.n:M If pacnpertenenna axcepre­ HhIe IIlfJIlfH~PhI, BO~OOT~eJIlfTeJIIf If rennopexyne­
THqeCKHX noreps no 3TlfM 3JIeMeHTaM. 3Kcepre­ pannomryro yCTaHoBKY. IlocJIe~HHH COCTOlfT 1f3 

raxecxae norepa, KaK nOKa3aHO B [3] If npyrnx rpex arperaros, Ka)K~hIH 1f3 KOTOphIX IfMeeT zme 
mrreparypaux IfCTOqHlfKaX, nponopuaoaam.asr crynean pexynepanna (nsa rennoofiaeanaxa) If 

nepepacxoziy TOTIJIlfBa B naporeaepapyromeu ar­ cxpyofiep ~AA narpesa TeXHOJIOrlfqeCKOH BO~hI. 

perare H BhI3BaHhI aeofiparaaocn.ro rennoofiae­ IlepB<UI crynem, pexynepanna ooecneraaaer npen­

aa B aHaJIlf3lfpyeMoM nponecce. aaparensusrii narpes TeXHOJIOrJfqeCKoro (cyurans­

E.n:M BKJIlOqaeT B cefia CeTOqHylO, npecco­ noro) B03~, BTOp<UI - narpes napyscaoro 
ByIO If CYllllfJIhHYIO qaCTIf. CeTOqHaH npezmassa­ (BeHTJfJIjJIIlfOHHOro) B03~a. TaKHM 06pa30M, qac­

seaa ~JIH ynanenaa OCHOBHOH nnara If <P0PMIf­ TJfqHO IfCnOJIh3YeTCH Hlf3KonOTeHIIlfaJIhH<UI TeTIJIOTa 

pOBaHHH 6yMa:)I{Horo nOJIOTHa, npeccosas - ~AA orpafioranmero napa If cymansaoro sosztyxa. 

y.rJ:aJIeHIDI ~OnOJIHlfTeJIhHoro KOJIlfqeCTBa nnarn. Heofixonnao 6hIJIO onpeztemrn, rnyfiany pexyne­
OCTaBllIaHcH nnara y~aJIHeTCH nplf cyurxe B cy­ panna If HaHTIf cnocofiu B03BpaTa HeHCnOJIh3ye­

llIHJIhHOH qaCTIf MallllfHhI. B COCTaB CYllllfJIhHOH MOH TenJIOThI B TeXHOJIOrlfqeCKlfH npouecc. 
qaCTH BXO~HT 46 6YMarocYllllfJIhHhIX IIlfJIlfH~POB Ilap C T3U, nocryrraer B cacresry (pHC. 1) 
(pacnOJIO)KeHHhIX B zrsa pana B llIaXMaTHOM no­ no masaony napoaony KOJIJIeKTOpy xepea pacxo­
pH.):lKe If ofiorpeaaesnax KOH~eHclfpYIOIIllfMCH na­ ~oMep 4 If 3a~BH)KKY C anesrporrpasonoa 3. 
pOM) H ozran XOJIO~lfJIhHhIH nanaanp. CYXOCTh HachIIIleHHhIH nap nonaercs C H36hITOqHhIM rtaa­

ChIphH nepezr cynrxoii panna 43,5 %, KOHeqHaH neaaexr 0,35 MIla. B KOJIJIeKTOphI Ka)K~OH napo­

CYXOCTh 6YMam - 92 %. Tesmeparypa 6YMa)K­ BOH rpyrmsr OH nocrynaer srepea perynnpyromae 
HOH MaCChi nOCJIe CeTOqHOrO CTOJIa - 50°C. KJIanaHhI 2, ynpannaesure perYJIHTOpaMH ~aBJIe-
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PHC. 1. TIPHHIlHIIHaJIbHaH aHIIapaTypHo-TexHOJIOrHqeCKaH cxessa CyWHJIbHOH qaCTH Ii;::J,M: 

1 - uapoaas rpyrrrra; 2 - perynapyjoumit xnanaa; 3 - 3a):\BlI)I(Ka c anexrponpanoaon; 4 - pacxo):\oMep; 5 - TeIIJIO06MeH­

HlIK-KoH):\eHcarop; 6 - eaxyya-nacoc; 7 ­ ofiparasrii xnanan; 8 - BO):\OOT):\eJIlITeJIb; 9 - KOH):\eHcaTHbIll Hacoc; N2 1 ­ 46 - HO­

Mepa CYIIIllJIbHblX IIlIJIlIH):\POB 

HMH M pa3HOCTM .L\aBJIeHMH. 113 KOJIJIeKfOpOB 

rpyrm nap HanpaBJI5leTC5l nepea sanopnsrit BeH­

TMJIb BO BHyTpeHHlO1O nOJIOCTb Ka)l(,ZJ,OrO cyunr­

JIbHOro ~MJIMH,lJ,pa. 

ITo napy see CYllIMJIbHble ~MJIMH,lJ,PbI pa3.L\eJI5l­

IOTC5l na xersrpe rpynnsr, H)'Mepa~M5l KOTOpbIX 

oCYIl(eCTBJI5leTC5l lIO HanpaBJIeHMIO .L\BM)I(eHM5l 

napa - OT 60JIbIIIero ,lJ,aBJIeHM5l K MeHhllIeMy. 

.D:aBJIeHMe napa B napossrx rpyrmax perynnpyer­

C5l TaK, qTo6hI ofiecne-nrrs Heo6xo,lJ,MMYIO )l,JI5l 

CYllIKM 6)'MarM rexmeparypy CYllIMJIhHhIX ~MJIMH­

.L\POB. Tpyrmsr cHa6)1(eHbI BO.L\OOT.L\eJIMTeJI5lMM 8 
)l,JI5l cfiopa napOKOH,lJ,eHCaTHoH CMeCM M OT.L\eJIe­

HM5l M3 aee npOJIeTHOro napa M napa BCKHna­

HH5l. B napossre rpyrmsr I M II nonaercs nap 

TOJIhKO M3 rnasnoro naponposozra. 3TM rpynnsr 

o6eCneQMBaIOTC5l napox O,lJ,HHaKOBoro .L\aBJIeHM5l. 

Pa3.L\eJIeHMe BbllIOJIHeHO )l,JI5l ooecneseaas B03­

MO)l(HOCTM peryJIMpOBaHM5l ,lJ,aBJIeHM5l napa B 

rpyrmax. .D:aBJIeHHe B rpynne I perynupyercs no 

BJIa)l(HOCTM 6)'MarM aa nOCJIe.L\HeM 6)'Marocy­

llIMJIhHOM ~MJIMH,lJ,pe. 

ITpOJIeTHhIH nap BMeCTe C napoxr BCKMnaHM5l 

M3 BO,lJ,OOT,lJ,eJIMTeJI5l nepssrx ,lJ,BYX rpyrm nanpas­

JI5leTC5l )l,JI5l nO,lJ,nMTKM napoBoro KOJIJIeKTOpa 

rpynnu III, B KOTOpbIH TaK)I(e nocrynaer .L\onOJI­

HMTeJIhHhIH nap M3 rnaaaoro naponposona xepea 

perynnpyiontali KJIanaH. ITpOJIeTHhIH nap M nap 

BCKMnaHH5l H3 BO,lJ,OOT.L\eJIHTeJI5l rpynnsr III nona­

eTC5l B napoaoii KOJIJIeKfOp rpynnsr IV, KY,lJ,a 

nocrynaer M .L\OnOJIHMTeJIbHhIH nap M3 rnanaoro 

naponposona. ITap M3 BO,lJ,OOT,lJ,eJIMTeJI5l rpynnsr 

IV KOH,lJ,eHcMpyeTC5l B TenJIoo6MeHHMKe-KOH.L\eHCa­

Tope 5, C KOTOphIM COe,lJ,HHeH BaKy)'MHhIH nacoc 

6. IToCJIe.L\HMH y.L\aJI5leT M3 napOKOH,lJ,eHCaTHoH 

CMCTeMhI B03.L\YX M HeKOH,lJ,eHcMpylOIl(MeC5l rasu 

KaK npn nycxe MallIMHhI, TaK M B YCJIOBM5lX no­

CT05lHHOH 3KCnJIyaTa~MM, M nonnepzcnnaer 3a.L\aH­

nyio Pa3HOCTb ,lJ,aBJIeHMH Me)l(,ZJ,y naponsnr H 

KOH.L\eHCaTHbIM KOJIJIeKTOpaMH rpynnsr IV. KOH­

.L\eHCaTHhIe HaCOChI 9 M ofiparasre KJIanaHhI 7 
o6eCneQMBalOT cTa6MJIhHOe y.L\aJIeHMe KOH.L\eHCaTa 

M3 CHCTeMbI. KOH,lJ,eHCaT M3 BO.L\OOT,lJ,eJIMTeJIeH na­

POBhIX rpynn III M IV HanpaBJI5leTC5l B 06Il(MH 

KOH.L\eHCaTHhIH 6aK KOM6MHaTa, M3 Hero - na 

T31.J,. 113 CYllIMJIhHhIX ~MJIMH,lJ,POB napOKOH.L\eH­

CaTHa5l CMeCh y.L\aJI5leTC5l C nOMOIl(hlO HenO.L\BM)I(­

HhIX CMcPOHOB. 

Ha npaaepe E.D:M .L\JI5l BhIpa60TKM ra3eTHOH 

6)'MarM COCTaBJIeH TenJIOBOH 6aJIaHC CYllIMJIbHOH 

QaCTM MaurnHhI. 

B Ta6JI. 1 npnseneasr ztaaasre 0 nO,lJ,BO,lJ,e 

3HeprMM M BJIaroy,lJ,aJIeHMM B Pa3JIMQHhIX cPYHK­

~MOHaJIbHhIX QaCT5lX E.D:M. KaK BM,lJ,HO, B cynnr­

JIbHOH QaCTM MallIMHbI y,lJ,aJI5leTC5l scero 0,7 % 
ofirnero KOJIMQeCTBa BJIarM. KOJIMQeCTBO sarpasu-
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Taiinuua 1 

Ilapasrerp 

CeTOqHaJI xacrs Ilpeccosas xacrr, CYilHlJIbHaJI xacrs 

I1pHBOIJ, 
Baxyyv-
HaCOChI 

I1pRBOIJ, 
Baxyyv-
HaCOCbI 

3JIexTpo­

aaepraa I1ap 

Pacnpenenenne anepran, % 6 5 6 11 3 69 

Y,LJ;aJIHeMaH anara, % 97,2 2,1 0,7 

Tennora, BbI6pacbIBaeMaji
-< '). B arsrocrbepy (2627,71) 

Tennora, nepenauaaa TeXHO­
noraxecsoi; BOAC B cKpy66cpc 

IMeH­
HO­

ona­
')'lJ,a 

roro 
lIIIbl 

HCa­

lCOC 

'HOll 

'a3bl 

IIO­

nan­
I H
 

COH­


,I 7 
cara 
IIa­

lll,Hll 

Ha 

IJ,eH­

IHJK-

IROll 

,HOll 

BO,LJ;e 

yHK­

'IIIH­

,7% 
alIH­

Terr110Ta noaorpeaa 
sosnyxa B xanopndiepax 

/'1234,76 ------.......,
 

TerrnOTa,rrcpeAaHHaji 

~/ cyumnsnovy B03AYXY ~ 
B I-ii crynena pcxynepauaa 

(129,88) 

": ~ 

4389,92 

TennOTa, nepenaHHaji 

,.,_------.."" BeHTllnjllllloHHOMY B03nyxy 
, ~ BO2-ii crynenn pexynepaunn 

(397,59) 

Tennonorepn 
(85,25) 

(803,13) 
Cyunun.aaa '1aCTb 6yMaronenaTel1bHoii--- --- - -_. ­

"""'----259,76 MaIllllHbI /lnjl asipafiorxa raseruoii 6yMarll
Terinora, auocavaa B03AYXOM, 

nOAaBaeMhIM ll3 aana 
TCnJIOTa. 

TerrnOTa, BHOCllM~ 

~- C rrOi\Ca~bIBaeMbIM 
eosnyxo« (111,32) 

I :> Tennora, ynocavas 
C 6yMaroii (181 ,08) 

BHOCllMaji 
C 6yMaroii 
(307,68) 

Tennora, 
YHOCIIMaji 

C KOHAeHC,ITOM 
(567,88) 

~ 
.. Tennora, 
I yuocnsraa 3239,35 
C nponerusra 

napOM 
TerrnOTa,BHOCllMaji(24,58) 

C napost B cyuransuue 
I.\llJIllHAPbI 

PHC. 2. Crpyxrypa TenJIOBOrO OaJIaHCa (K)l,JK!Kr) acnapseaoa BOllhI cyIUOJIhnOH 'faCTO li)J,M 

BaeMOll 3HeprHH na y,LJ;aJIeHHe 3TOll BJIarH CO­

CTaBJIHeT 72 % 06mell nO,LJ;Be,LJ;eHHOll 3HeprHH, H3 

HHX 69 % - sarparsr sneprna B BH,LJ;e napa 

HH3Koro ,LJ;aBJIeHHH. ,IJ;JIH TepMO,LJ;HHaMHqeCKOrO 

aHaJIH3a CYIIIHJIbHOll qaCTH B,IJ;M Heo6xo,LJ;HMO 

COCTaBHTb 6aJIaHC MaCChI H 3HeprHH, a TaKJKe 

pacnpenenenae 3KceprHll B3aHMO,LJ;ellCTBYlOIlIHX 

TenJIOBbIX nOTOKOB. 

CTPYKTYpa TenJIOBOrO 6aJIaHCa npe,LJ;CTaBJIeHa 

na pHC. 2. AHaJIH3 I10JIyqeHHb1X pe3YJIbTaTOB 

CBH,LJ;eTeJIbCTByeT, qTO OCHOBHaH COCTaBJIHlOllIaH 

OTBO,LJ;a TenJIOTbI B OKPYJKalOllIYlO cpezry - B03­

,LJ;yIIIHo-napoBaH CMeCh, BbIBO,LJ;HMaH H3 pexynepa­
THBHOH yCTaHoBKH. TenJIOBOH nOTOK BHOCHTCH B 

CYUllfJIbHbIe QHJIHH,LJ;PhI He TOJIhKO C naposr. He­
TOqHHKaMH 'rennorsr CJIYJKaT TaKJKe CYIIIHJIhHbIH 

B03,LJ;YX H3 3aJIa H co6CTBeHHO 6YMara. 

AHaJIH3 CTaTeH TeIIJIOBOrO 6aJIaHCa nOKa3bIBa­

er; qTO B OKpYJKalOllIYIO cpeny nocrynaer 

2628 K,IJ;:JK!Kr acrrapaesroii BO,LJ;bI, T. e. 60 % non-

BO,LJ;HMOH 3HeprHH, 1235 K,IJ;JK/Kr HcnapHeMoH 

BO,LJ;bI OTBO,LJ;HTCSI B cKpy66epe (28 %). Ha BHYT­

pearnoro perenepanmo TenJIOThI (na narpes B03­

zryxa) HarrpaBJUleTCSI JIHlllb 528 K,IJ;:JK!Kr ncnapse­
MOll BO,LJ;bI, T. e. 12 % nO,LJ;Be,LJ;eHHOll TeIIJIOTbI. 

IIOJIyqeHHbIe pe3YJIbTaTbI He ,LJ;alOT nOJIHOH 

,LJ;OCTOBepHOH HH<popMaQml 0 CTeneHH TepMO,LJ;H­

HaMHqeCKoro conepmeacrna CHCTeMhI. j.{JUI sroro 
npa aHaJIH3e nOMHMO nepsoro He06xo,LJ;HMO ,LJ;O­

rrOJIHHTeJIbHO HCnOJIh30BaTb H BTOPOH 3aKOH rep­
MO,LJ;HHaMHKH. TaK)'lO B03MOJKHOCTb npeaocraanaer 
3KCeprerHQeCKHH aHaJIH3 pa60TbI TenJIOHCnOJIb3Y­

10llIHX 3JIeMeHTOB TenJIOBOH CHCTeMbI CYIllHJIhHOH 

qaCTH Ej.{M. 
3KcepreTHqeCKHe KIl,lJ. <PYHKQHOHaJIhHhIX 

rpynn CyIIIHJIbHOH qaCTH Ej.{M npHBe,LJ;eHbI B 

Ta6JI.2 (B cK06Kax YKa3aHbI 3HaQeHHSl 6e3 yxera 
TelIJIOBbIX noreps). 06mHH KII,IJ; TenJIOBOH CHC­

TeMbI CYIIIHJIhHOH qaCTH pasen 52,68 %. HecMOT­

pa na BbICOKHH KIl,lJ. nponecca B BO,LJ;OOT,LJ;eJIHTe­
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Tatinuua 2 

3KcepreTHqeCKaH xapaxrepacrmca 
Cynransnue IIH­

nHH.n;pbI 
Bonoornenarena 

TennopeKyrrepaIIH-

OHHaH yCTaHoBKa 

1947,443368,53 625,454Bocnpmorraa sxcepraa eh;, KBT 

3aTpaQeHHaH sxcepnor eq;, KBT 

eh· 
3KcepreTHQecKHH Krr.ll: 3JIeMeHTOB 11; =-' ·100 % 

eq; 

e· 
.ll:OJIH 3aTPaQeHHoH 3KCeprHH t, = L:.q/ ·100 % 

eq; 
; 

3990,99 

84,4 

0,353833 
(0,497869) 

638,284 

97,99 

0,056589 
(0,079625) 

3386,87 

57,5 

0,300273 
(0,422506) 

.ll:OAA B o6IIIeM Krr.ll: nponecca COCTaBJIHlOIIIHX 
17,27 (24,3) 29,86 (42,2) 5,55 (7,80) 

ero 3neMeHTOB 11;3 = l1;Y;, % 

06IIIHH 3KCepremQeCKHH Krr.ll: 11 = L11i3' % 52,68 (74,15) 

nax (97,99 %), nozmezieanaa K HHM 3KCeprHH co­

CTaBJIHeT JIHIIIh 5,55 % C)'MMapHOH rroztaeneanoa 
axcepraa B cacrexry, II03TOMY ero BJIHHHHe na 
OGIIJ,HH KII.ll: CHCTeMhI He3HaQHTeJIhHO. 

113 ztpyrax COCTaBJIHIOIIJ,HX OTMeTHM nponecc 
B CYIIIHJIhHhIX rpyrrrrax, KOTOphIH xapasrepasyer­
CH ,n;OCTaTOtIHO BhICOKHM 3KcepreTHtIeCKHM KII.ll: 

(84,4) H cyIIJ,eCTBeHHhIM rronsonou 3KCeprHH, co­

CTaBJIHIOIIJ,HM 29,86 % oGIIJ,eH nonaeneunoii 3K­

ceprna, M rrOCJIe,n;HHH COCTaBJIHIOIIJ,aH - renno­
pexynepannomraa yCTaHoBKa, xapaKTepH3YIOIIJ,aHCH 

HH3KHM 3KcepreTHtIeCKHM KII.ll: (57,5 %) npa sa­
rpasenaoti oxcepraa 17,27 % oGIIJ,eH noztaenen­
HOH B cxesry, 3TOT nponecc xapaxrepaayercs 
BhICOKOH neofiparavocrr.ro H COOTBeTCTBeHHO 

HH3KHM 3KcepreTHtIeCKHM KII.ll:. 

ro U:HKJIa IIBC CyIIIHJIhHOH tIaCTH E.ll:M; 

npmreaenae TerrJIOHaCOCHhIX yCTaHoBoK B 

BeHTHJIHU:HoHHoH CHCTeMe E.ll:M; 

AHaJIH3 COCTaBJIHIOIIJ,HX axceprera-recsoro fia­
JIaHCa rr03BOJIHeT BhI,n;eJIHTh OCHOBHhle nanpasne­
HHH rrOBhlIIIeHHH crerrenn TepMo,n;HHaMHtIeCKOrO 

cOBepIIIeHcTBa TeXHOJIOrHtIeCKOrO rrpouecca B cy­

IIIHJIhHOH tIaCTH E.ll:M: 

1. IIoBhlIIIeHHe 3KcepreTHtIeCKOrO KII.ll: ren­
JIopeKYTIepaU:HoHHoH yCTaHoBKH. 

2. YMeHbIIIeHHe TerrJIOBhIX rrOTOKOB, OTBO,n;H­

MhIX B oKp)')KalOIIJ,ylO cpezty, 
3. YBeJIHtIeHHe rrOTeHU:HaJIa cyIIIHJIhHOrO B03­

ztyxa B nponecce rrOrJIOIIJ,eHHH HM BJIarH B cy­

IIIHJIhHOH tIaCTH E.ll:M. 

4. Paspaforxa HaHGOJIee cosepmeamrx cxesr 
YTHJIH3aU:HH HH3KorroTeHU:HaJIhHOH TerrJIOThI rrapo­

B03,n;yIIIHOH CMeCH (IIBC). 

IIpaKTHtIeCKaH peaJIH3aU:HH Mo,n;epHH3aU:HH cy­

IIIHJIbHOH tIaCTH E.ll:M B YKa3aHHhIX nanpaanena­

HX B03MO)l(Ha C rrOMOIIJ,hlO cJIe,n;ylOIIJ,HX TeXHHtIe­

CKHX peIIIeHHH: 

[-----------------...
 

HHTeHCH~HKaIIHH paGoThI TerrJIOoGMeHHHKoB C 

cooTBeTcTBylOIIJ,HM CHH)I(eHHeM nezrorpeaa Me)l(,n;y 

narpeaaensnr B03.n:yxOM H y,n;aJIHeMoH IIBC, tITO 

rr03BOJIHT yBeJIHtIHTh axceprerasecroni KII.ll: 'ren­
nopesyrrepanaonnoa yCTaHoBKH; 

paapafiorxa 3aMKHYToro HJIH rrOtITH 3aMKHyTo­

yBeJIHtIeHHe rrOTeHU:HaJIa cyIIIHJIhHOrO B03.n;yxa 

nyresr orrTHMH3aU:HH resmeparypsr aosnyxa, aa­
npaansevoro non KOJIrraK E.ll:M, H resmeparypsr 
acxoznroro soaayxa; 

rrOBhlIIIeHHe CYXOCTH G)'Ma)l(HOrO rrOJIOTHa, 

nanpnaep, nyresr saozta rroBepxHoCTHO-aKTHBHhIX 

BeIIJ,eCTB B HCXO.n;HylO cycneaamo; 
C03.n;aHHe cOBepIIIeHHbIX cxev pereaepamra 'rerr­

JIOTbI HH3KOro rrOTeHD:HaJIa rrapOB03)JyllIHOH CMeCH. 

Ilpennaraesrsre TeXHHtIeCKHe peIIIeHHjJ MoryT 

paccaarpaaarscs KaK B03MO)l(HhIe BapHaHThI MO­

,n;epHH3aU:HH CyIIIHJIhHOH tIaCTH E.ll:M. 

CnHCOK mrreparypsr 

1.	 Teopaa H KOHCTpyKUHH MaIIIHH H ofiopynosanaa OT­

paCJIH. bYMaro- H KapTOHO,ll;eJIaTeJIhHbIe MaIIIHHhI: 

Yxefi, nocofi, / 11. .lJ:. KyryIIIeB, O. A. Tepenrses, 
B. C. KypOB H np. - CII6.: 113,ll;-BO IlOJIHTeXH. yn-ra, 
2006. 

2.	 CaMOUJIO B. H. Ouenxa TeIlJIOBOll 3tPtPeKTHBHoCTH pa­

60ThI 6YMarO,ll;eJIaTeJIhHOH MaIIIHHhI. - M.: XHMHQe­

cxoe H HetPTHHoe MaIIIHHocTpoeHHe, 1988, N2 7. 
3.	 Ka3aKoB B. r., JIyKaHuH n. B., CMHpHoBa O. C. 3K­

ceprenrsecxan aHaJIH3 TeXHOJIOrHQeCKHX cxexi IlpOH3­

BO,ll;CTBa ueJIJIIO}I03hI H 6yMarH. - IIpOMbIIIIJIeHHaH 

rennosnepreraxa, 2009, N2 11. 

lucanin@gturp.cpb.ru 
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