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NMHHOBAIIMOHHBIE TEXHOJIOI'NU JIA YIYYIHIEHUA KAYECTBA
BYMAI'M 1 KAPTOHA

P. Cmoprynos', J. Karppinen?, R. Weckroth?, R. Gooding**
!BKT-Cepsuc, Canxm-Ilemepbype, Poccus

’dikawa Fiber Technologies, Xenvcunxu, Qunianous

SAikawa Fiber Technologies, Moupeans, Kanada
*Vuusepcumem Bpumanckoii Konymbuu, Banuxysep, Kanaoa

Copmuposanue yenntono3vl uepaem adMdCHYI0 poib 8 00CMUINCEHUU JHcellaemMo20 Kade-
cmea oymazu u kapmona. CogpemenHbvle cuCmeMbl COPMUPOBAHUS UCNONb3IVIOM NpeuMyuye-
cmea nepeoosvix mexuoso2ull cum u pomopos. Kpome moeo, uncmpymenmol unmeniekmy-
ANbHO20 MOOEIUPOBAHUSL NOMO2AION YEENUUUMb NPOUIEOOUMENLHOCIL COPMUPOBKU, NYmeM
ONMUMUZAYUYU KOHCMPYKYUU 000pYO08AHUS. U MeXHONo2udeckux napamempos. KoneuHvim
Pe3yIbmamom AGNAOMC YIYUUEHHble CBOUCMBA OYMA2U U KaAPMOHA, CHUNCEHUe Nomepb 80-
JIOKHA, 9KOHOMUSL OHEPeUU U XUMUYECKUX 8eUlecma.

INNOVATIVE TECHNOLOGIES FOR IMPROVED PAPER
AND PAPERBOARD PROPERTIES

R. Smorgunov!, J. Karppinen?, R. Weckroth?, R. Gooding**
!BKT-Servise, Saint Petersburg, Russia

’dikawa Fiber Technologies, Helsinki, Finland

SAikawa Fiber Technologies, Montreal, Canada

“The University of British Columbia, Vancouver, Canada

Pulp screening plays an essential role in achieving the desired properties of paper and
board products. Modern screen systems benefit from advanced cylinder and rotor technology.
In addition, predictive modelling tools can maximize the screen performance by optimizing
the equipment design and process variables. The end result is improved paper and board
properties, reduced fiber loss and savings in energy and chemicals.

CopTupoBaHHE LEUIION03bI — 3TO C(HOPMHUPOBABILUNICS U BaKHBIA IPO-
11ecC B MPOU3BOJICTBE BBICOKOKAYECTBEHHOW Oymaru m kaproHa. Aikawa Fiber
Technologies (AFT) siBisgercss BeaylmuM IOCTaBIIMKOM OCHOBHBIX KOMIIOHEH-
TOB COPTUPOBKH, & MMEHHO: CUT M POTOPOB, & TaK¥K€ TOTOBBIX COPTUPOBOK
B coope. B 3TOM [OKyMeHTE MpeAcCTaBiIeHbl HEKOTOPHIE MOCICAHHE TEXHUYE-
CKHe pa3paboTKH, KOTOpPbIE OKa3ajHCh YCIEUIHBIMUA B IMIMPOKOM CIEKTPE MpH-
MEHEHUW KOMOMHATaMH, ¥ KOTOpPbIE HAIIPABJICHBI HA MOBBIIICHUE KaueCcTBa Mpo-
TYKIMW, COXPAaHEHUE BOJIOKHA, PHEPTUU U XUMHUKATOB. HCTpyMEHTHI MHTEI-
JEKTYaJIbHOTO MOJICTMPOBAHUS OKA3aJMCh MOJE3HbI A pa3paboTKU ONTHMAIIb-
HBIX PELIEHUN I COPTUPOBAHUSA. OTH TEXHOJIOTMHM OTPAXKAIOT OOIIMPHBIMA
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onbIT paboTel AFT Ha koMOMHaTaX, NPUBEPKEHHOCTh UCCIEAOBAHUAM U LIUPO-
KO€ apTHEPCTBO C KJIIMEHTaMH, IOCTAaBUIMKAMU, YHUBEPCUTETAMU U UCCIIE10Ba-
TEJIbCKUMHU UHCTUTYTAMHU.

Hanopnast coptupoBka, nokasanHas Ha puc. 1, o0ecrneunBaet 3¢ (pexTus-
HBI croco0 ynajieHus 3arpsA3HEHU U3 LEeJUTI0JI03HOM Macchl, B HEKOTOPBIX
CllydasX IPH MU3rOTOBJIEHUU LEJUIIOJIO03bl, CHUKAECTCS HCIIOIb30BaHUE OEIAINX
XUMHKATOB.

MNopadya maccobl /:’\‘\

LlleneBoe cuto

OTcopTUpOBaHHasn
macca

Otxopabl

Puc. 1. 3006pakeHne COpTUPOBKH MOKA3BIBAET JIBA OCHOBHBIX KOMIIOHEHTA MPOU3BO-
JTUTEIILHOCTHU: CUTO U POTOP, KOTOPBIE OKa3bIBAIOT caMOe OOJIBIIIOE BIUSHUE HA YUCTO-
TY LEJUTI0I03bI

Bce Oosbiie Bo3pactraeTr JoBepHE€ K COPTUPOBAHUIO Oiarojapsi €ro
HAJIe)KHOCTH, d(PGPEKTUBHOCTH M HHU3KOM CTOMMOCTH. [[Be aeTanu SBIISIIOTCS
KJIFOYEBBIMU JIJIs1 TIPOU3BOIUTEIIBHOCTH COPTUPOBKU — 3TO CUTO U poTop. CuTo
UMeEeT JTU00 OTBEPCTHS, JIMOO MM, B KOTOPBIE IMIPOXOAT XOPOIIIee BOJOKHO, a
COp, TAKOM KaK KOCTpa, KOpa WM JIMIIKUE 3arPS3HEHUS, YACPKUBAIOTCS CUTOM U
BBIBOJIAATCSI U3 COPTUPOBKU B OTXO/bI. POTOP co3gaeT oTpuiiaTeibHbIE UMITYJIb-
Chl JaBJCHUSA U TypOYJIEHTHOCTb, JJISI TOTO, YTOOBI COXPAHATh OTBEPCTHUS UH-
cteiMd. CHUTO U POTOP JOJDKHBI paboTaTh BMECTE JJIA JOCTHXKCHUS HEOOXOH-
MOM MNPOU3BOJUTEILHOCTH COPTUPOBKHU, d(PGEKTUBHOCTH yAAJICHUSI 3arpsizHe-
HUM, PpaKIMOHUPOBAHMUS, PHEPTOMOTPEOJICHHUS U CHUYKEHUS TTOTEPh BOJIOKHA.

Cuto MacroFlow2™

[IleneBbie cuTa HAYaIW MHUPOKO UCIOIB30BaThCsA ¢ 1980-x rogoB u obec-
MEYNJIM BaXHBIM TEXHUYECKUH MPOTrPECcC: UCTOJb3Ysl CTEPIKHU JUIS U3TOTOBJIE-
HUS IEJIEBBIX CUT, BMECTO MPOPE3aHUs IIeeil B METAUIMYECKUX IUIACTHUHAX,
OTKpbITas miowaas cuta yBeauumiach Ha 50 %. Curo AFT MacroFlow™ cra-
JI0 JIUJIEPOM B pa3pabOTKe IIEIEBhIX CUT. Y BEJIMUYEHHAsI OTKPBITAsl TOBEPXHOCTD,
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NOJIyYeHHasi ¢ HMCMOJIb30BaHMEM NPYTKOB Mg cuta MacroFlow, Oblin oueHb
BaYKHBI JIJIs1 YBEJIMUCHUSI MOLTHOCTH U CO3/IaHUA 00Jiee Y3KUX IIEeH.

Curo MacroFlow2™ (MF2) mo3Boimio ycOBEpIIEHCTBOBATh TEXHOJO-
TUI0 IPOU3BOJICTBA CUT. B koHcTpykimu MF2 ncnonb3yrorcest pa3paboTku B 00-
JIACTH BBICOKOTOYHBIX MPOMBILJIEHHBIX Ja3€pOB, aBTOMATU3alUK MallliH, po0o-
TOTEXHUKH U JPYrUE IEpPEelOBbIE TEXHOJOTHM mnpousBoacTBa. Cuta MF2 no-
CTUIJIM YPOBHSA TOYHOCTH, YETKOCTH U MEXaHMYECKON MPOUYHOCTH, KOTOpPbIE pa-
Hee He ObUIM IOCTYIHBI TPU U3TOTOBJICHUH IIIEJIEBBIX CUT.

B coBpeMEHHBIX COPTHpPOBKAX Ul LEJUIIOJ03bI MCHOJIB3YIOTCS yCOBEP-
[IEHCTBOBaHHbIE ()OPMBI NPYTKOB M TEXHOJIOTMH POTOpA, JJII TOrO, YTOOBI
YMEHBIIUTh IIMPUHY WM B CHUTAX W, TAaKUM 00pa3oM, YIalIUTh OOJbIIE 3a-
I'PA3HSIONIUX BEUIECTB, KOTOPHIE YXYIIIAIOT BHEIIHUM BUA OymMarv, MexaHuue-
CKH€ mokazarenyd U BHewHuW Bu. lllupunHa mieneit B cute mMeeT peiaroniee
3HAaY€HHUe JJIs1 o0UIel MPOU3BOJUTEIBLHOCTA COPTUPOBKHU, pa3Mep IIeNn SBISET-
cd caMOM BaXHOM mepeMeHHOU. [loBblIlIEeHHAas TOUHOCTH LIENH JA€T JAOMOJIHU-
TEJIbHOE MPEUMYUIECTBO B MPOU3BOAUTEIBLHOCTU COPTUPOBKU: OTPAaHUYEHUS B
TPaAULMOHHBIX TPOU3BOICTBEHHBIX MPOLIECCaX U3TOTOBJIEHUSI CUT, OCHOBaHHBIE
Ha CBapKe M CKJICUBAHWM, IPUBOJAT K 3HAYUTEIBHOMY HW3MEHEHUIO IIMPHUHBI
LIEIU, U3MEPSIEMOMY CTAaHIAPTHBIM OTKJIOHEHHEM pPAa3MEpPOB LIWPHHBI IIEIH.
HuskokauecTBeHHBIE CUTA UMEIOT CTAHAAPTHOE OTKJIOHEHHUE, 0K0JI0 20 MUKPOH,
a 9TO 3HAYUT, YTO TOJBKO OKOJI0 50 % 1eneil CoOOTBETCTBYIOT TpebyeMomy pas-
Mepy. HekoTopele cuta UMEIOT CTaHIapTHOE OTKJIOHEHHE B uana3zoHe ot 10 1o
15 muxpon. IIpu nsrorosnenun cut MF2 ucnosnb3yercs coBpeMeHHas Jia3epHast
pe3Ka U HOBAas TEXHOJIOTUA KperuieHus npyTkoB MF2, 4Tto mo3BoiisieT yMeHb-
IIUTHh OTKJIOHEHHE MeHee 10 MUKpOH, 3TO TapaHTUupyeT, uTo Oomnee 95 % meneit
COOTBETCTBYIOT TpebyeMomy pa3zMepy. bbulo moka3zaHo, YTO MPEUMYIIECTBO
ATOM MOBBIIIICHHON TOYHOCTH obOecreyrBaeT yBeJndeHue d3(HPEKTUBHOCTH COP-
TUPOBAHMS Ha 5 MIYHKTOB IIPU TOM K€ CPeNHEN MMUpPHUHE 11enH [1].

IIpeBocxoanas TOUHOCTH TexHOJorun cuta MF2 kommanuu AFT mo3Bo-
JSIeT KOMOMHATaM OIpPEAeNiATh TOUHYI0O U ONTHUMAIbHYIO IIUPUHY IIENIH, a HE
OTpaHUYMBATHCA (UKCUPOBAHHBIMU IIaTaMM B pa3Mepe, Kak IOKa3aHo
Ha puc. 2.

Ha sToM nmpumepe nmokasaH KOMOMHAT, KOTOPBIA MOYKET JIOCTUYb Tpedye-
MOM IPOU3BOJMUTENBHOCTH C 1ienbio 0,13 MM, HO OH JOJDKEH HCIOJIb30BAThH
pasmep 0,15 MM npu 3aKasze cuTa y MOCTaBIIUKA OOOPYAOBAHUS C OTPAHUYCH-
HBIM BBIOOPOM IMIMPUHBI 1Ienu. [loydeHHass COPHOCTh B IIEJUTIONO3HON Macce
coctaBut 1,20 rpamMma COPHOCTM Ha KWIOTpaMM LEJUIIOJI03bl. B mpoTtusormo-
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JIO)KHOCTh 3TOMY, UMEETCS BO3MOXHOCTh HCIOJIb30BATh CUTO C ONTHUMAJIbHOMN
(HeoOxoaumoit) mupuHoi menu 0,13 MM IS AOCTHKEHUsT TpeOyeMol mpou3-
BOJIUTEIIBHOCTH, IPU 3TOM COPHOCTb B OTCOPTUPOBAHHOM Macce OyleT COCTaB-
as7e 0,70 r/kr. Ha 3TOM nipuMepe BUHO, KaK MPEBOCXO/IHAS TOUHOCTh U OoJiee
HMIMPOKHUI TMana3oH BApUAHTOB IIMPUHBI IIEJIU MO3BOJISIET YIYUYLIUTh KauyeCTBO
OTCOPTUPOBAHHOU Macchl Ha 42%.

Mocraswux-nponssoguTtens o6opyaosaHua Nocraswuk - AFT
4.00 4.00
£ 350 350
[
§ 3.00 3.00
g 250 250
L]
2 2.00 200
e 150 150
I S —
S 100 1.00
0.50 050
0.00 0.00
010 012 015 017 0.20 0.10 0.12 015 017 020
LWiKnprHa wenm, mm WnpuHa wenu, mm

Puc. 2. [llupuHa 1menu y nocTaBIIMKa CUT (CJI€BA) TOCTYIHA TOJBKO C YCTAHOBJIEH-
HBIMU IIaramu; IpeA0CTABICHHUE MOJHOTO JUaIla3oHa BO3MOXKHBIX Pa3MEPOB LIEIeH
(cripaBa) MO3BOJISIET MOCTABILUKY 00ECIIEUYUTh ONTUMAIBHYIO LIIMPUHY LU, KOTOpas
B 3TOM cClly4yae NMpUBEAET K TOMY, YTO LEJIJII0103a OY/IeT TOYTH B JIBa pa3a Yulle

AFT GHC2 porop copTupoOBKH

PoTtop copTupoBku paboTaeT COBMECTHO C CUTOM Il JOCTUKEHUS OITHU-
MQJIBHOW MPOU3BOJAUTEIBHOCTA COPTUPOBAHUS. Y TOCTOCHHBIN Harpajbl JU3aH
poropa GHC™ ¢upmer AFT cHmxkaer sHepromnorpebiieHne 1Mo CPaBHEHHIO C
TpaJAMLIMOHHBIMU poTopaMu. Bricokas adpdexruBrocts poropa GHC no3Bonser
cAenarh Ienu cura Oosee y3KUMH U 3((EeKTUBHBIMU [2]. DTU NpeuMyllecTBa
npousBoaurenbHocT nomoriim AFT cnenate porop GHC cambiM mpojnaBae-
MBIM POTOPOM JJIsl COPTUPOBOK B MUPE.

Paspa6otka PowerWave™ npexacrasisier co60i 3HAUUTENLHEINA IIPOTPECC
B TEXHOJOIMHM POTOPOB, M OHA IPEJACTaBieHa B paspaborke poropa GHC2™
¢upmel AFT, kotopslii siBisieTcst npeeMHukoM potopa GHC. 3anaTeHTOBaHHBIM
nu3aiin onactu PowerWave ' omimuaercs BOIHOOOPa3HOM GpopMoii MoBEpXHO-
CTH BJOJb TepeHeld KPOMKHU JIOMACTU, 3TO HEOOXOIUMO /I YCKOPEHHS CyC-
NEH3UHM MACChl, IPU MPOXO0KJIEHUHU JIOMACTH, ITO MPUBOJUT K YBEIUUCHUIO UM-
nyJibca 00paTHOM MPOMBIBKU, U K CO3JIaHUI0 «MUKPO-BUXPEW», KOTOPbIE CHU-
KAIOT CTPEMJIEHHE BOJIOKOH COOMPATHCS BHYTPH WIEIM WIM OTBEPCTHUS CHUTA.
Ot nBa (akTOopa — UMIIYJIBChl OOpPATHOW MPOMBIBKM M JACHCTBUS «MHUKPO-
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BUXPEI» COXPAHSIOT CUTO B YHCTOM COCTOSHWUW JJISI TTOBBIIICHHS ITPOU3BOIHU-
TEIHLHOCTH COPTUPOBKH.

bonee cunbhble, 6onee 3 dEeKTUBHBIE UMIYILCHI HE TOJBKO Ooiiee 3¢-
(EKTHBHO OYMIIAIOT OTBEPCTHUS CUTA, HO U MTO3BOJISIOT:

- YMEHBIIUTH CKOpocTh poTopa (Ha 30% - 40%) 11 5KOHOMUU SHEPIUH, WIN

- YMCHBIIUTH MUPUHY SN JJI1 TOBBIICHUS YP(HEKTUBHOCTH YyIAICHUSI
3arps3HSIONIMX BEIECTB, WX

- YBEJIMYUTH TPOU3BOJUTEILHOCTh COPTUPOBKUA O€3 JOMOJHUTEIBHBIX 3a-
TpaT MEKTPOIHEPTHH.

Puc. 3. Potop AFT GHC2 (cneBa), ¢ anementamu PowerWave (cnipaBa) obecrieunBaer
CHJIbHBIC BCACBHIBAIOIINE UMITYJIBCHI B COYETAHUM C TPEXMEPHOM aKTUBHOCTBIO TSI
YCWJICHUS JIEUCTBUS POTOpA U 0OIIEH PONU3BOTUTEIIBHOCTH COPTUPOBKHU

AFT SimAudit " TIporpammnoe obecnedeHnne AJIsi ONTHMH3AIUHA TIPO-
LeCCoB

Ontumuzanusi oOeld CUCTeMbl COPTUPOBAHUSI UMEET CTOJIb K€ BaXKHOE
3HAYEHUE, KaK U MOBBIIIEHUE MPOU3BOJUTEIBHOCTH OTAEJIbHBIX COPTHPOBOK B
cucteme. [loctaBmmku M mepcoHan KoMOMHATa OOBIYHO HKCIOIB30BAJIU TMPO-
rpaMMBbl AJIEKTPOHHBIX TAOJUIl JIJIl y4eTa MACCHBIX M KUIKOCTHBIX OaJaHCOB
BCEUM CHUCTEMBI, JIJIsi OLICHKU MPOU3BOAUTEILHOCTH CUCTEMBI. 3aTeM ObUIM MpU-
MEHEHbI IpaBujia «OOJIBIIOTO Malblla», YTOOBl BBHIOPATh KOMIIOHEHTHI COPTH-
poBKM U ux paboune nmapamerpsl. AFT pa3paboraina nepeaoBoil mporpaMMHBII
WHCTPYMEHT JJIi MOJEIMPOBAHUS M onNTUMHU3anuu cuctembl: SimAudit™. On-
TUMH3ALUS PAOOTHI CUCTEMBI COPTUPOBAHUS 3aBUCUT HE TOJBKO OT HaIU4Ms Oa-
JaHca, HO OT OOBbEAUHEHUs] MOHUMAHUS 11eJIel 3aka3zuuka, cnenudukanuu 000-
pyAOBaHUs, KOMIIOHOBKH CUCTEMBI, KOHLIEHTPALIMU U TOHHAXkAa, a TAK)KE aHAJIN3a
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u3MepeHuid. SimAudit mo3BossieT pa3pabOTUMKY CHUCTEMBI CO3/1aBaTh CUCTEMY
COPTHUPOBAHUS, KaK MOKa3aHoO, Ha puc. 4.

o~ AfL,

l Set Sand FRcency %
.' ot Shches Eloency (%
— -
pep MR e

Puc. 4. O6mmii Bug cuctemsl coptupoBanus oT AFT SimAudit (cneBa), ¢ mokomrio-
HEHTHBIM N300pa’KEHNEM COPTUPOBKH (CIpaBa), MOKAa3bIBAET OJHY U3 TaOIHII, KOTO-
past oToOpaxkaeT MoApoOHYI0 KOH(PUTYPALUIO COPTUPOBKU

B pexume aynura SimAudit MOXET NMPUHUMATH W3MEPEHHbIE 3HAYEHUS
pacxojia, COpHOCTHU U KOHIICHTPAIIMH, TTPOBEPATh MHMDOPMAIUIO U, P HEOOXO-
JTUMOCTH, IPUMEHSTH CIIOCOOBI IS YCTPAHCHHS OIIMOOK, YTOOBI TapaHTUPOBATh
coOJII0JIEHHEe MAaCcCHOTO OajlaHca. 3aTeM MOXET ObITh MOJATOTOBJIEH MOJHBIN Oa-
naHc. B pexume monenupoBanus SimAudit MOXKHO UCIOJIB30BATH JIJIsl U3y4de-
HUS PA3IMYHBIX CLIEHAPUEB «YTO-ECIM», KOTOPbIE€ MOTYT: YBEIWYUTh TOHHAX
CUCTEMBI, 00eCTICUUTh 00JIe€ YNCTYI0 OTCOPTUPOBAHHYIO MACCY WU YMEHBIIHUTh
KOJIMYECTBO IMOTEPh BOJOKHA. BO MHOTMX ciiydasix MOXHO M30€KaThb JOpOTo-
CTOSIIIEH MOJACPHU3AIUU CUCTEMBI, M IIeJIM KOMOMHATa MOTYT OBITH yIOBJIETBO-
PEHBI OTHOCHTEIIEHO HEAOPOTUMH UHBECTHIIUSIMU B KOMITOHEHTHI COPTHPOBKH.

OyHKIMS MOJIETUPOBAHUS OCHOBaHAa Ha 0a30BBIX YPaBHEHHUSX COPTUPO-
BaHUs, BCTPOEHHBIX B MporpammHoe obecnedenue SimAudit. Hanpumep, mo-
TpeOisieMasi MOIIHOCTh MCIOJIb3YeT 0a30BYI0 TEOPETHUECKYIO CTPYKTYpY [3]
HapsAy C 3amaTeHTOBaHHBIMU Mmapamerpamu mojaenu AFT, yToOsl TouHO mpen-
CKa3aTh, KaK M3MEHEHHsI KOHCTPYKIIMHM WA CKOPOCTH POTOpa MOTYT CHHU3HTH
notpebsieHre dHepruu. Mojenu ¢GpakiMOHUPOBaHUS BOJIOKOH [4] ObuM agam-
TUPOBAHBI TOJ TMOCJIEIHUE TEXHUYECKHE pa3paboTKu (PaKIHMOHUPOBAHUS U
CTYIICHUS OTXOJIOB, KOTOPBIC 3aBHUCAT OT HM3MEHEHUU CKOPOCTH B OTBEPCTHH,
BBICOTHI TPO(HIISA, CKOPOCTH POTOPA B IPYTUX (PAKTOPOB.
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PacmipenHoe  BHeIpeHHE  ITOrO  MPOTPAMMHOTO  OOecIeueHHs
xSimAudit™ Ttenepp mNpeaycMaTpuBaeT ITOTMOJHUTEIBHOE OTCIEKUBaHUE 35
KJIACCOB OTJIENbHBIX Pa3MEpPOB COPHOCTH Y€pe3 KaXKJbli MOTOK B CUCTEME COp-
TupoBanusi. OH TakKe BKIIIOYAET B c€0s1 MaTEMaTHUUE€CKHUE MOJIeNIU, OCHOBaHHBIE
Ha o0mupHOM ombiTe paboTel AFT Ha xomMOuHaTax, /sl OIEHKU BIUSHUS IIU-
PHUHBI 1ETTH, BBICOTHI NMPOMUIIS, KOHIIEHTPAIIMH [10J]Ja4d, CKOPOCTH B ILIEJIU, CKO-
POCTH pOTOpa, TEMIIEPATyPhI MIpollecca U APYTUX 3HAUCHHM, BIHUSIONUX Ha yia-
neHue 3arpssHeHuil. [Ipumep Moaenu xopoiero kadectBa st 3QGeKTUBHOTO
yIaJIEHUs COPHOCTHU MTOKa3aHbl HA pUC. 5.
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Puc. 5. Hagexxnocts xSimAudit qokazaHa Xopoieil CXOAUMOCTBIO Pe3yIbTaTOB MEXK-
Iy SKCTIEPUMEHTAIbHBIMH JAHHBIMU TTOJIYY€HHBIMH Ha OTIBITHBIX YCTAaHOBKAX
U pe3yJabTaTaMH MOJICIINPOBAHHS

3akioueHue

B aT10li cTrathe npencTaBieH psji HOBOBBEJACHUN B TEXHOJIOTUIO COPTUPO-
BaHUS, KOTOPbIE TIOBBICUIIM Ka4ECTBO OyMarv U KapToHa, a TakKe, 00eCreuniIn
Oonee umncTyro 1emn0i03y. CyliecTBYIOT TOMOJHUTEIbHBIE MPUMEPHI, KOTaa
COPTUPOBAHUE MCIOJIB3YETCSl JJIsI YMEHBILIEHUS MOTEPb BOJOKHA, CHUXKEHUS
pacxoj/ia PHEPruv M COKpaIlEeHUs] OTPEeOJCHUS] XUMUKATOB MPU MUHUMAIbHbBIX
WHBECTULIMSIX.

Cnucoxk nurepaTtypsl

1. Gooding R., Olson J., Hayart C., Labbe F. Enhanced pulp screen perfor-
mance from increased slot precision and accuracy, ATIP 66(30) (2012).

2. Konola A., Poikolainen I., Kovasin K., Karpinen J., Gooding R. Reduced
power consumption in softwood kraft screening at Botnia Ainekoski // Paperi ja puu
91(3):27-32 (2009).

3. Olson J.A., Turcotte S., Gooding R.W. Power requirements for solid-core,
pulp screen rotors // Nordic Pulp Paper Res. J. 19(2):213-217 (2004).

4. Gooding R., Olson J., Roberts N. Parameters for assessing fibre fractionation
and their application to screen rotor effects // Proc. Int. Mech. Pulping Conf., Helsinki,
Finland (2001).

177



