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AHHoTauma. [lpeBecrHa 1 ApeBecHble MaTepuansl LWMPOKO MPUMEHSATCS ANA NPOU3BOACTBA CTPOUTENb-
HbIX KOHCTPYKLMIA, B YaCTHOCTU AN NPOM3BOACTBA OKOHHbIX 6noKoB. KneeHbIi OKOHHbIN BpyC n3rotaBnmeatoT
TPEXCMONHBLIM NO TOMNLLMHE, MPUYEM KaXabIN CION KNEUTCA U3 OTAENbHbIX Croes (namenen). B ctatbe npuBeaeHa
MeToAMKa pacdeTa NpoM3BOACTBA KIEEHOro OKOHHOrO Bpyca Anst CTPOUTENbHbIX KOHCTPYKUUIA. [aHbl pesynbra-
Tbl pacyeTa noTepb obbema ApPEBECHHbI HA KaxKOOW TEXHOMOrMYecKon onepalun, paccymTaH noTpebHbin 06b-
eM nunomMaTepuanoB Ans Kax4oW TeXHONOornyeckow onepaumm 1 opraHu3auum BCero npousBOACTBA B LIENIOM.
OnpepeneHa 3arpyska TexHornornyeckoro obopyaosaHusa n ero Heobxoammoe konuyectso. NpoeeaeH aHanws
YHUbMKaLmMn onTuManbHbIX ce4eHnin nunoMarepuanos, o6ocHoBaH Bblibop Hanbornee npumeHsiembix. MNMpeacras-
NeH nNpumep TEXHOMOrMYeCKon NNaHMPOBKM Liexa Ans Npou3BOACTBA KIEeeHOro OKoHHoro 6pyca. PaccMoTpeHbl
[ABa BapuaHTa U3roTOBMEHNS KNeeHOro OKOHHOro Gpyca 13 nunomarepuarnos v Kpyrnoro neca. lokasaHa nocne-
AoBaTernbHOCTb NepepaboTku APEeBECUHBI OT UCXOAHOIO Chipbs A0 KOHEYHOW NpoayKuun. PesyneraTtel uccnenosa-
HWSi OCHOBBIBAKOTCHA Ha ANUTENbHOM NPOU3BOACTBEHHOM OMbITE OQHOIO M3 aBTOPOB Ha AepeBoobpabaTbiBatoLLmX
npeanpusatusax Poccuiickon ®epepauun. OHM MOryT ObITb MOMNE3Hbl Kak AnA NPakTU4ecKoro nNpuMeHeHus npu
opraHvsaumm 1 NnaHpoBaHUM NPON3BOACTBA KNEEeHOro OKOHHOro 6pyca AN CTPOUTENbHbLIX KOHCTPYKUMIA, Tak u
CNY>XUTb OTMPaBHON TOYKON ANSA AanbHENLINX NCCregoBaHUA B 3a4aHHOM HarnpasrieHnu.
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PROCEDURE OF CALCULATION OF PRODUCTION OF WINDOW
GLUED LAMINATED LUMBER FOR BUILDING STRUCTURES

N.G. Seryogin
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26 Yaroslavskoe shosse, Moscow, 129337, Russian Federation

Abstract. Timber and wood-based materials are widely used for production of building structures and, in
particular, for production of window units. Window glued laminated lumber is made three-ply in thickness, provided
that each ply is glued of separate plies (lamellae). The article presents the procedure of calculation of production
of window glued laminated lumber for building structures. Results of timber volume losses calculation for each
manufacturing operation are illustrated, the needed volume of converted timber for each manufacturing operation
and organization of all production in general is calculated. Loading and required quantity of the process equipment
is defined. Analysis of unification of optimal cross-sections of converted timber is performed, selection of the most
applicable is reasoned. Example of the process diagram of workshop for production of window glued laminated
lumber is presented. Two variants of manufacture of window glued laminated lumber of converted timber and
roundwood are considered. Sequence of processing of timber from raw material up to the end product is shown.
Results of the study are based on the long-term manufacturing experience obtained by one of the authors at
woodworking enterprises of the Russian Federation. They can be useful for practical application in organizing and
planning of production of window glued laminated lumber for building structures, and they may serve as a starting
point for further research in a specified direction. It is concluded that this study presents the wood consumption
calculation methodology related to performance of the processing equipment specifically for production of window
glued laminated lumber for building structures. The work is based on lengthy research in real production conditions.

Key words: timber and wood-based materials, window and door units, window glued laminated lumber, pro-
cess diagram of the workshop, loading of processing equipment

B cTpouTenbHBIX KOHCTPYKLHUSAX IIMPOKO MPU- HBIM 3CTETHUYECKMM M TEIUIOTEXHUUYECKUM Kade-
MEHSIOTCS IPEBECUHA U JPEBECHBIE MaTepHaibl. B cTBaM 3TH MaTepHalibl BCE Yallle UCIOIB3YIOTCS B
nocjegHee Bpems Omaromapsi JIETKOCTH, HpeKpac- OOBEKTax CTPOMTEIbCTBA M PEKOHCTPYKumuU [1-6].
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C nmpuMeHeHHeM JpPeBECHHBI BO3MOYKHO CO3/1aHUE
MOKPBITHH 3/JaHUM Pa3IMYHOrO Ha3HAYEHUS C MPo-
neramu g0 100 M. Kpome Toro, apeBecuna moiy-
YHJIa MHUPOKOE PaCIPOCTPAHEHHE B AUTHBIX BBICO-
KOTEXHOJIOTUYHBIX CTPOUTENBHBIX KOHCTPYKIMSIX
[7, 8]. OmHako yaile BCEro W3 APEBECHHBI U Ape-
BECHBIX MaTEepUaAJIOB W3TOTABIMBAIOT OKOHHBIE U
JBepHBIE OJOKH, U Yero UCIOJIb3YETCsl KIeeHBIH
OKOHHBII OpyC, COCTOSIIIMI U3 TPEX CJIOEB 1O TOJ-
LIMHE, KaX /bl U3 KOTOPBIX COCTOUT U3 OTJENIBHBIX
cioeB (1amerneit).

B 90-e rr. nmpouwutoro cronetus B Poccuu ans
MPOM3BOJCTBA OKOHHBIX OJIOKOB MEPBOHAYATIHHO
MPUMEHSUTH KJICEHBI OKOHHBIA Opyc CeYeHHueM
68 x 81 MM u mo3xe — ceueHueM 78 x 81 mm,
rze pasmepsl 68 1 78 MM SBISIOTCS TOJNLIMHON OpY-
ca, a pasmep 81 mm — ero mmpunoii [9]. [IpakTuka
HCTIONB30BaHMs KJIEEHOI0 OKOHHOro Opyca cede-
HueM 68 x 81 MM B CTPOUTENBHBIX KOHCTPYKIIH-
SIX TOKa3aja, 4To €ro NMPUMEHEHHE HEN0IyCTUMO
B KJIIMMaTHUYECKUX yclIOBUsX Poccun m3-3a 4acThIxX
CllyyaeB NPOMEpP3aHUsl TAKUX OKOHHBIX OJIOKOB.
[TosTOMy B Haiei cTpaHe OKOHHBIE OJIOKH CIeIyeT
M3rOTaBIIMBATh TOJBKO U3 Opyca ceueHHeM He Me-
Hee 78 x 81 Mm.

[TockonbKy MPOU3BOJACTBO KJIEEHOTO OKOHHOIO
Opyca B Ooblieil CTeNeHH OPHEHTHPOBAHO Ha MC-
[10JIb30BaHUE MUJIOMATEPUaIoOB CTaHIAPTHBIX pa3-
MEpOB, TO C LEJIBIO CHUKEHHUS €ro ce0ecTOMMOCTH
HeoOXxonuma WX yHH(UKanus. Pekomenmyrorcs
10 onTHManbHBIX CEYEHUI MUIOMATEpUaNoB C de-
THIPEMS 3HAUCHUSIMH TONIUHBL 25, 50, 100, 150 mm
u mupunsl 100, 125, 150, 175 mm. Kpome Toro, mo-
XKeT ObITh BBEACHA TakKe ToiamuHa 40 MM.

Tak Kak OCHOBHBIM 3JIEMEHTOM MHOT'OCTIOMHBIX
JIEPEBSIHHBIX KJICEHBIX KOHCTPYKIMH SIBISETCS CION
(;1Tamens), T.e. CKJIEEHHAs MO JUIMHE U3 KOPOTKUX 3a-
TOTOBOK JICHTA, OOBIYHO COOTBETCTBYIOIIAS JJIHHE
KOHCTPYKLUH MM UX 3JIEMEHTOB, B HACTOSIIEE Bpe-
Msl YHU(HULIMPOBaH HanboJee BayKHBIH MapaMeTp —
TOJIIMHA cJIos (JTamenn). [l mpsIMOTMHEHHBIX KOH-
CTPYKLHMH OHa paBHa 33 MM M3 MUJIOMaTepuana Toj-
mHOM 40 MM, a JUTd KPUBOJIMHEHHBIX KOHCTPYKIUN
pannycoM 1o HIKHeH kpomke MeHee 8 M — 20 MM
13 MHJIoMaTepyrasa TOIMUHON 25 MM.

VYaudukanus MUPHHBI CEUYCHHS KICEHBIX dJie-
MEHTOB TaK)K€ SBJISETCS OJTHUM U3 BaKHBIX BOIPO-
cOB. B npoekrax qepeBsSHHBIX KOHCTPYKLIMNA cefyac
BBOJISITCSI pa3iUyHble 3HaueHus mupHuHbL. [lo ya-
CTOTE MPHUMEHEHUS OHM PACIHpPEIENICHBI CIEAYIo-
M oopazom: 120 mm — 17,5 %, 140 mm — 43 %,
170 mm — 13 %, 190 mm — 5,5 %. OcranbHble
14 3HayeHMH IIMPUHBI MONEPEYHBbIX CEUYEHUH
KOHCTPYKIUI COCTaBNIAIOT npumepHo 2 %. 3Have-
Hus mwupusbl 130 n 150 MM IpUMEHSIOTCS TOJIBKO

B 0,5 % ciyuaeB kaxnoe. Takum oOpazom, Hanbo-
Jlee 4acTO PEKOMEHAyeMble KOHCTPYKLHUH HMEIOT
mmpuny ceuenus 120, 140 u 170 mm. Ecniu pacecmo-
TPETh CBA3b MEKIY YKa3aHHBIMU pa3MepaMu U IIH-
PUHOM cedeHHn MUIOMaTepHaIoB, pEKOMEHTyEMbIX
T'OCT 24454-80 «IIunomarepuansl XBOHHBIX IO-
poa. Pazmepsi», 6osiee O1IM3KOH K pa3Mepy cedeHust
KJIEEHBIX 3JIeMEHTOB 120 MM OKa3bIBaeTcs IIMpPUHA
cedeHus nuiaomarepuanos 150 mm. Illupuna ceue-
HUst 140 MM B KOHCTPYKIMH TTOCJIE YUCTOBOH 00pa-
OOTKM MOeET OBITh MOJyYeHa U3 MUJIOMaTepHaioB
mupuHoi 150 MM n paxke 175 MM, Tak Kak MIUpPH-
Ha 150 MM B psne ciiyyaeB OKa3bIBa€TCs HENOCTA-
TOYHOM UId MpeJaHusl MOBEPXHOCTH KOHCTPYKLIHU
TpeOyemoro kadectBa. Ceuenus mupunoit 170 Mm
u Oonee HE MOTYT OBITH MOJYYeHBI Oe3 MpeaBapu-
TEJIBHOT'0 CKJIIEUBAHUS CIIOEB 10 IIHUPHHE.

B naHHOI cTaThe mpencTaBieHbl pacyeT Mpo-
M3BOJICTBAa KJIEEHOTO OKOHHOTO Opyca Aisl CTpo-
UTENBHBIX KOHCTPYKIMI ceueHnem 78 x 81 MM
1 00beMoM npou3BozcTBa 5 000 M° B ro.

Pasmep ceyeHusi KJIeEHOTO OKOHHOTO Opyca
COCTOMT M3 MOCTOSHHOTO pa3Mepa 78 MM U mepe-
MeHHOro 81 MM. DTO 03Ha4aeT, YTO B KOHCTPYKLIUU
OKOH TOJIIIMHA OpPYCKOB OKOHHBIX OJIOKOB M CTBO-
pok mocie (pe3epoBaHusl UX NMpoQuiei ocTaercs
Heu3MeHHOW u paBHOW 78 mm. [llupuna OpyckoB
OKOHHBIX OJIOKOB M CTBOPOK Pa3iMyaercs U B OC-
HOBHOM COCTaBJISIET BEJIMYMHY MEHbIIYI 81 MM.
C yueToM Toro, 4To reoMeTpHUUECKUe pa3Mephl ape-
BECHHBI U M3JENNUN U3 HEE B pa3HbIX TeMIleparyp-
HO-BJIQ)KHOCTHBIX YCJIOBUSX IIPU TPAHCIIOPTUPOBKE,
XpaHeHUHU 1 00paboTKe MOIBEPKEHBI H3MEHEHHUSIM,
BO3MOXXHBI YCYIIKa M pa30yxaHue OKOHHOTO Opyca
B CCUCHHH, a TAKIKE €r0 KOPOOJICHHE 10 JUTHHE, TEM
Oomee 4YTO ONTUMajbHAs AJIMHA KJIEEHOIO OKOH-
Horo Opyca cocrasuser 6 000 mm. [ToaTomy Opyc
MOCTABIISICTCS TMPOM3BOAUTENSIM OKOHHBIX OJIOKOB
C CeueHHEM, yBEJIMUYCHHBIM B O0OMX HaNpaBJICHU-
ax Ha 5...6 mm. [IpakTuka nokasana, 4To OH J0J-
JK€H UMETh pazMep cedeHus 84 x 86 MM, M03TOMY
NPOM3BOAMTE €ro mpuxoautcs oobemoM He 5 000,
a5717 »*Brox.

TexHomornveckast MIaHUPOBKA LieXa JUIsl Mpo-
M3BOJICTBA KJIGEHOTO OKOHHOro Opyca o00BeMOM
5717 »* B roz1 IprBE/ICHA HA PUCYHKE.

[Tpon3BOACTBO KII€EHOTO OKOHHOTO Opyca BO3-
MOYKHO M3 JIByX BHJIOB CBHIPbsI: OOPE3HBIX MHIIOMa-
TEpUAIOB M KPYIJIBIX OallaHCcoB, T.e. M3 OpeBeH.
IlepBoHavyanbEHO pacCMOTPUM OPraHU3ALUIO POU3-
BOJICTBA KJIEEHOTO OKOHHOTO Opyca, TIe B Ka4eCTBe
CBIPbsSI TIPUMEHSIOTCSI 00pE3HbIe MHIOMaTEePHAIbI.
3arem cpaBHUM 00a BapuaHTa, a YK€ YUTaTelb B
CBOCH TPaKTHUYECKON AEATENTLHOCTH BBIOEpET IS
ceOst JTyummi.
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TexHomornyeckas MIaHAPOBKA IieXa I IPOU3BOJICTBA OKOHHOTO Opyca oObeMom 5 717 M® B roj: / — CyUIHJIbHBIE KaMEpBI;

2, 9 — KpYIJIONWIbHBIE CTaHKH; 3, 4 — TOPIIOBOYHBIE CTAHKH;
POHHHUIA TPO10TBHO-(pe3epHbIil cTaHOK; 7, 8 — mpecchl; 10 —

5 — nuHUS CpaluBaHus 3aroTOBOK I10 JJIMHE; 6— YETBIPEXCTO-
Y4aCTOK YIIaAaKOBKH I'OTOBOT'O KJICECHOI'O OKOHHOI'O 6pyca B IUICHKY

1] — MHCTPYMEHTAJIbHBIHN y4acTOK; /2 — KOMIIpECCOpHast yCTaHOBKA; /3 — yCTaHOBKA U3MEINIbUEHHUSL; /4 — cUCTeMa aclIupaLiy;

15 — KOTenbHAs YCTaHOBKA

Process diagram of the workshop for production of window glued laminated lumber with capacity of 5 717 m? per year: / — dry-
ing chambers; 2, 9 — radial saw machines; 3, 4 — butting saws; 5 — line for jointing of blanks as per length; 6 — quadrilateral
planing and milling machine; 7, § — presses; /0 — workshop for PVC film packaging of finished window glued laminated lumber;
11 —tool maintenance department; /2 — compressor unit; /3 — grinding unit; /4 — aspiration system; /5 — boiler unit

BraxxHOCTh MMIIOMaTEpHAIOB, KOTOPHIE JIECO-
3aroTOBUTENFHBIC MPEATPUATHS IOCTABJISIOT Ha Jie-
peBo0OpadaTHIBAIOIINE TIPESANPHUATHS, HE TOJDKHA
MIPEBBIIIATH TPAHCTIOPTHYIO OTHOCHTEIHHYIO BIIAXK-
HocTh 22 %. KieeHblli OKOHHBIN Opyc M3roTaBiu-
BAafOT U3 JIPEBECHHBI C OTHOCUTEILHON BIAYKHOCTHIO
He Boie 12 %. [TosTomy nepBoii TEXHOJIOTMYECKOI
orieparyen mpyu MPOU3BOJICTBE KICEHOTO OKOHHOTO
Opyca sBIsieTCs CyIIKa MAIOMaTepHAIIOB.

PaccmoTpuM mHKII TIPOM3BOJACTBA KIIEEHOTO
OKOHHOTO Opyca (cMm. puc.). B coBpeMeHHBIX Cy-
IIMITBHBIX Kamepax [ MHIOMaTepHalbl CymaTcs
MIPIMEHEHUEM CHCTEM yTpaBieHnus Ha 6aze DBM.
Juig aToro B mmiiomMatrepuaibl B 3aJJaHHBIX TOYKaX
o 00BbEeMy CYIIMIIBHOM Kamephl YCTaHaBIWUBAIOT
JATIYNKHA, KOTOpPbIE MPOU3BOJAT HEMPEpHIBHBIE 3a-
Mepbl OTHOCHUTEIHHOW BIAXKHOCTH J[PEBECHHBI.
OTomuTeNbHBIE PErUCTPHI HArPEBAIOT BO3IYX B Ka-
Mepe, a BEHTHJISATOPHI MEePEeMEeNaloT dTOT BO3IYX
gepe3 mradenu mmwioMatepranroB. CBoOOIHOE TIPO-
XOXJICHHE TOPSYEero BO3/yXa 4epe3 MITadend TH-
JIOMaTepragoB 00ECHednBaIOT MPOKIAIKA MEXITY
psagamMu OCOK B mitaberne. YBIaKHEHHE BO3AyXa
MIPOUCXOANT TPH TIOMOIIN PACIBUINTENBHBIX CO-
men. Bo3myxooOMeH perynmpyercss 3aclOHKaMH.
Taxum 00pa3oM, COOTBETCTBEHHO H3MEPEHHOM IaT-
YUKaMH OTHOCHUTEIIHOW BJIAKHOCTH JPEBECHUHBI
B CYIIWJIBHON Kamepe HacTpamBaeTcs OINpeIeIeH-
HbI KJIMMAaT, COOTBETCTBYIOIUMHA pPaBHOBECHOM
BJIAKHOCTH JPEeBECUHBI. J[J11 KaK10M TTOpOJIbI Jape-
BECHHBI ¥ TOJIIIMHBI MMIOMATEPHAIIOB, a TAKKE HX
HayaJlbHOU U KOHEUHON OTHOCUTEIBHOU BIAKHOCTH
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MIPUMEHSIOT COOTBETCTBYIOIIHE MPOTPAMMBI CYIII-
ku. KiteeHblit OKOHHBIN Opyc yalie W3roTaBIuBaOT
M3 COCHOBBIX IMUJIOMATEPHaIOB TOJIIIMHON 35 MM.

[locrme cymkum mnwiIOMarepralioB Ha MHOTO-
MIBHOM KPYTJIONAILHOM CTaHKe 2 TIPOU3BOJIAT MX
MPOJIOJIbHBIA PACKPON Ha JIAMENH IIUPUHON 95 MM.
Jlamenu ¢ mopokamMu ApeBECHHBI TPAHCIOPTHPY-
IOT K TOPLIOBOYHBIM CTaHKaM 3 U 4, T/ BhIpE3aloT
nedexTHpie ydyacTKu. Ha Toprax, moiTydeHHbIX Ta-
KHM 00pa30M 3aroTOBOK, Ha JIMHUW CPAIIUBAHUS 110
JUTMHE 5 Hape3aroT KIWHOBBIE IIUIIBI U CKICHBAIOT
Oe3nmedekTHBIC 3arOTOBKH B jJamenn jumHoH 6 000
MmM. [lociie aToro mamenu oOCTPYTHMBAIOT HA YETHI-
PEXCTOPOHHEM MPOJIOIEHO-(DPE3EPHOM CTaHKE 6 10
ceueHust pazmepom 29 x 89 mm.

CrporaHHble JaMeIl HaIpaBISIOT Ha TPECCHI
7 1 8, rae U3 Tpex Jamellel CKIEUBAIOT 3arO0TOBKY
0 TOJIIIMHE KJIIEEHOTO OKOHHOTO Opyca cedeHHneM
87 x 89 mm. CxiieeHHas 3arOTOBKA KIJIEEHOTO OKOH-
HOTO Opyca MPOXOJUT YHCTOBOE CTPOTAHUE HA Ye-
TBIPEXCTOPOHHEM TIPOJIOJIEHO-(PpE3epHOM CTaHKe
6 10 3aJlaHHOrO ce4yeHus: pasmepoMm 84 x 86 mwm.
3aKTIOYNTEBHON OTlepariieli MeXaHH4ecKoH 00-
paboOTKH SABISETCS TOPIIOBKA KIEEHOTO OKOHHOTO
Opyca Ha KPYTJIONWIIEHOM CTaHKe 9 ¢ HIHKHUM pac-
MOJIO)KEHUEM TWIIBI. 3aTeM IPOW3BOJST YITaKOB-
Ky TOTOBOT'O KJIEEHOTO OKOHHOTO Opyca B IUICHKY
Ha yyactke /0.

Ha unctpymenTanbHOM ydacTke [/ BBINOJIHS-
eTcsi 00CITy’)KHBaHUE IEPEBOPEKYIIETO NHCTPYMEH-
Ta. 3/1eCh IPOU3BOIUTCS 3aTOYKA U BOCCTAHOBJICHHE
WHCTPYMEHTA, ITOCKOJIbKY €T0 XOPOIIIee COCTOSTHHE
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croco0cTByeT OoJiee BEICOKOMY KadecTBY 00padoT-
KH, CHIDKCHHIO MOTPEOJICHHS SJEKTPOIHEPTUHN U B
3HAYUTEIILHOH MEpe YMEHBLICHUIO cO0eB B padoTe
U BpEMEHHU IpocToeB oOopynoBaHus. HeobOxomu-
MO€ KOJIMYECTBO CKAaTOr0 BO3AyXa AJSl YYaCTKOB
MIPOM3BOJCTBA BBIPAOATHIBACTCS KOMIIPECCOPHOM
ycTaHOBKO# /2. CxaThlif BO3AYX MO CUCTEME TPY-
OONPOBOAOB MOAAETCS K TEXHOJIOTHYECKOMY 000-
PYIOBaHHIO.

JlpeBecHble OTXOBI, TOJYYEHHBIE B TIpoOLIEcCe
paboThl nepeBooOpabdaThiBaONIIero 000pya0BaHUS,
MOCTYyNaloT B YCTaHOBKY M3MenbueHus /3. Otcro-
Ja M3MEJbUCHHbBIE JIPEBECHBIE OTXOMABI, a TaKKe
00pazoBaBIIUeCsS ONMMJIKK M CTPYKKa, yJalCHHBIC
OT OTAEJIBHBIX CTAaHKOB CHCTEMOHW acmupanuu /4,
3arpyskatorcs B Oynkep. OToOpaHHBIN M3 LIeXa CH-
CTEMO aclupaliy BO3AYX DPEKyIepHpYeTcs, T.e.
¢unpTpyercss M Bo3Bpamaercs obpatHo. M3 OyH-
Kepa M3MeNbYCHHBIC APEBECHBIC OTXOMBI, OMMIKH
U CTPY’KKa MOJAl0T B KOTEIBHYIO YCTAHOBKY 13,
MpeJHa3HaYeHHYIO JUIsl OTOTICHHS TPON3BOICTBEH-
HBIX IIOMECIICHUH.

B npouiecce U3roToBieHus KJIEEHOO0 OKOHHOTO
Opyca Ha KaKJOH TeXHOJIOTUYECKOH onepaiuu mpo-
UCXOJST MOTEPH OMpPENEIeHHOro o0beMa IpeBecH-
HBI (TabI1. 1), KOTOphIe HEOOXOIUMO YUUTHIBATD MPH
pacyere MPOU3BOJCTBA U BbIOOpE HEOOXOIUMOTO
o0beMa MUIIOMAaTepUaioB M KOJIMYECTBA E€AMHUIL
o0opyoBaHUsL.

B cooTBercTBHM C JaHHBIMH, IPHBEICHHBIMU B
Tabm. 1, HeOOXOOMMO paccUuTaTh MOTPEOHBINH 00b-
€M MUJIOMATEPUAIIOB ISl KAXKIO0H TeXHOIOTHUECKOH
Olepalyy U OpraHu3aly BCEro MpOU3BOJCTBA. 3a-
JaHHBII pacueT MPOM3BOAAT B MOPsIKE, OOpaTHOM
BBIMOJIHCHUIO TEXHOJIOTHYESCKHX OTiepartuii (tadm. 2).

U3 pesynbraTtoB pacuera BUIHO (cM. Tadim. 2),
4TO JUISl MPOU3BOACTBA 5 717 M? KIICEHOr0 OKOHHOTO
Opyca pazmepom 84 x 86 x 6 000 MM B T0oJ1 HEOOXO-
MO 9 678 M? COCHOBBIX MHJIOMATEPHATIOB TOJNIIIH-
HOI1 35 MM, T.€. 13 | M’ MUJIOMaTepUasIoB MoIydaeTcs
0,59 m* kneenoro okoHHOTO Opyca. [Tpu mpou3Bo-
CTBE KJIEEHOTO OKOHHOI'O Opyca M3 KpyIJbIX OajaH-
coB (OpeBeH) u3 1 M’ COCHOBBIX KpYTJIBIX OalaHCOB
oyner msrortoeieHo 0,255 m* Opyca. [lns paccma-

Tab.. 1. [Torepu o6bemMa qpeBECHHBI BO BPEMS TEXHOJIOTHICCKHAX OTIepaIui

Table 1. Volume losses of timber during manufacturing operations

Texnonoruueckas onepaius / Manufacturing operation Hcfgf;?g?:ie;z:il’;f J

Cymka manomarepuanoB / Converted timber drying 7
[pomonwHbIi packpoii / Lengthwise cutting 7,3
Bripeska nedexros / Cut-out of defects 15,4
dpe3epoBaHue IIUIIOB M CpAIlMBaHUE 3aroToBOK 10 JumHe / Dowel pin milling and 26
jointing of blanks as per length ’
Crporanue nameneii / Shaping of lamellae 17,2
CknenBanue nameneit / Glueing of lamellae —
Crporanue Opyca / Shaping of laminated lumber 5,2
Topmoska 6pyca / Facing of laminated lumber 1
VYnakoBka Opyca / Packaging of laminated lumber —

TabJ. 2. PesynpraTs! pacyera moTpeOHOT0 00beMa MIIOMATEPHUAIOB TS KaXKIO0H TEXHOJIOTHIECKOH omepanun

Table 2. Results of calculation of needed volume of converted timber for each manufacturing operation

O6beM /M, M3/T. /
Texnomoruueckas onepaius / Manufacturing operation Volume of converted
timber, m*/year

VYnaxoBka Opyca / Packaging of laminated lumber 5717
Topuoska 6pyca / Facing of laminated lumber 5774
Crporanue Opyca / Shaping of laminated lumber 6 074
CkrnenBanue nameneit / Glueing of lamellae 6074
Crporanue namerneii / Shaping of lamellae 7119
®pesepoBaHme IMUMOB W CpallliBaHUE 3aroToBOK 1o umHe / Dowel pin milling and

jointing of blanks as per length 7304
Bripeska nedekro / Cut-out of defects 8429
[IponmomsHsIii packpoii / Lengthwise cutting 9 045
Cymka nunomarepuanos / Converted timber drying 9678
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TPUBAEMOTr0 00BEMa TOTOBOIO KJIGEHOI'O OKOHHOTO
opyca 5 717 m* motpebyercs 22 420 M kpyTibix Oa-
naHcoB. OTX0/bI POU3BOACTBA cocTaBsT 16 703 m?
B TOJI, UTO TIPH MATUIHEBHOHN paboueil Heyiene paBHO
63 M® B JIeHb M COOTBETCTBYET 00BEMY OIHOTO TO-
BapHOro BaroHa. [lodToMy OpraHM30BBIBaTH IIPO-
M3BOJICTBO KJIEEHOT'O OKOHHOTO Opyca M3 KpYTJIBIX
OanancoB (OpeBeH ) 1e1eco00pa3Ho Ha JIECOMUIBHBIX
3aBOJIaX JIECO3arOTOBUTENBHBIX Mpeanpustuii. Ha
JIepeBO0OPA0ATHIBAIOIINX MTPEIIPUITUAIX, OCOOCHHO
PACIIONIOKEHHBIX B TOPOIaX, IIe PaclpOCTPAHEHBI B
ropaszio OOJbIIICH CTENeHH, B KA4eCTBE CHIPhS IS
IIPOU3BOJICTBA KIICCHOTO OKOHHOro Opyca cliemyer
IIPUMEHSITH 00PE3HBIE MAIIOMATEPUAIBI.

WMeHHO Juisi TaKOrO MPOM3BOJICTBA PACCMO-
TPHUM 3arpy3Ky TEXHOJIOTHYECKOTO 000PYI0BaHUS,

Tab.1. 3. Pacuer 3arpy3Kku CymIMIBHBIX KamMep
Table 3. Calculation of loading of drying chambers

YTOOBI PACCUUTATH €r0 HEOOXOJUMOE KOJIUYECTBO
(tabxn. 3—10). PesynbraTel pacyera, NpUBEACHHbIC
B OJTUX TaOMUIAX, MOATBEPAUIU NPABUIBHOCTH
BBIOOpa KOJIMYECTBA OOOPYJOBaHUS, NPEICTAB-
JICHHOTO Ha TEXHOJIOTMYECKOW IIJIAaHUPOBKE IIeXa
JUTSL TPOU3BOJICTBA KIIEEHOTO OKOHHOTO Opyca 00b-
emoMm 5 717 m3 B rox (cM. puc.).

BeiBoa. MetoiaM 1 aJiropuT™MaM pacueTa pac-
X0Jla JIPEBECHHBI MOCBAIICHO Hemano padot [10],
HO TOJBKO B JIAaHHOW paboTe MpeJCTaBlieHA METO-
JIUKa pacueTa pacxoja JIPEeBECHHBI, CBS3aHHAs C
MIPOU3BOAUTEIBHOCTHIO TEXHOJIOTUYECKOTO 000pY-
JIOBaHMS, KOHKPETHO JUIsl TIPOM3BOJICTBA KIIEEHOTO
OKOHHOTO Opyca JiJIsl CTPOUTEIbHBIX KOHCTPYKIIUU,
Pabota ocHOBaHa Ha ITUTEILHBIX UCCIICOBAHUSIX B
YCIIOBUSIX PEaIbHOI'O ITPOU3BOJICTBA.

TToxazarens / Indicator

3nauenue / Value

PacuertHslit 00beM BbIcymmBaeMbIx nuiiomarepuanos / Calculated volume of dried

converted timber

9 678 M*/r. / m¥/year

PacueTtHoe koMuecTBO CyTOK cyiiku B Toj/ Estimated quantity of 24-hour periods

of drying per year

340 cyr / days and nights

KonmuecTBo mrabenelt mminomarepuanoB B kamepe / Quantity of stacks of

converted timber in a chamber

24 mrrabens / stacks

Pasmeps! mradesst / Dimensions of stack

6000 x 1200 x 1200 mm / mm

Pasmepsr 06pe3nsix mutomatepuanos / Dimensions of edge-surfaced lumber

6000 x 200 x 35 MM / mm

O0BeM 00pe3HbIX muIoMaTepualion B mradene / Volume of edge-surfaced lumber

in a stack

4,536 M* / m?

O0beM pazoBoil 3arpy3ku cynmibHON Kamepbl / Volume of single loading of a

drying chamber

108,864 m* / m?

PacuetHoe Bpems cymku mwtomarepuainos / Estimated drying time of converted

timber

5 cyt / days and nights

Bpewmsi 3arpy3ku u BeIrpy3kH cymnibHol kamepsl / Time of loading and unloading

1 pabGouwnii aeus / working day

of a drying chamber

Pac.quHaﬂ MIPOU3BOIUTEIHHOCTh CYINMIBHOW Kamepsl / Estimated output of a 6096 o / m’
drying chamber

PacuetHas 3arpy3ka ogHo# cymmibHOM kamepsl / Calculated loading of one drying 159 %

chamber

Heobxonmnmoe xommdectBo cymmiabHBIX Kamep / Needed quantity of drying

chambers

2 xamepsl / chambers

TaobJ. 4. Pacuer 3arpy3ku MHOTONUIBHOTO KPYTJIOMMIBHOTO CTaHKA
Table 4. Calculation of loading of multiple radial saw machine

TToxa3arens / Indicator

3uauenwe / Value

Pacuernsiit 00beM pacnmmuBaeMbIx mmiomarepuanoB / Calculated volume of

sawed converted timber

9045 M* / m?

Pazmeps! 00pe3nbix nutomarepuanos / Dimensions of edge-surfaced lumber

6000 x 200 x 35 MM / mm

Heobxonumast mpou3BouTeIbHOCTH cTaHka / Necessary machine productivity

6,8 M/MHH / m/min

daxTrdeckas MPON3BOIUTEIHHOCTH cTaHKa / Real machine productivity

9 M/MuH / m/min

PacuerHas 3arpy3ka onHoro cranka / Calculated loading of one machine

76 %

Heobxonnmoe xommyectBo crankoB / Needed quantity of machines
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Tabu1. 5. PacueTHas 3arpy3ka TOPIIOBOYHBIX CTAHKOB [UISl BRIPE3KU E(DEKTHBIX YYAaCTKOB MUIOMATEPHAIIOB
Table S. Calculated loading of butting saws for cut-out of defective segments of converted timber

TToxasarens / Indicator

3uauenne / Value

PacuerHblii 0o0bem pacrnmimBaeMbix nuiomarepuanoB / Calculated volume of
sawed converted timber

8429 M* / m?

Pasmepsr 06pe3nsix mtomatepuanos / Dimensions of edge-surfaced lumber

6000 x 200 x 35 MM / mm

Heobxonumast mpou3BoauTeIbHOCTH cTaHka / Necessary machine productivity

13,4 M/MuH / m/min

daxTrdeckas MPONU3BOIUTEIHHOCTH cTaHKa / Real machine productivity

9 M/MuH / m/min

Pacuernas 3arpy3ska ogHoro cranka / Calculated loading of one machine

149 %

Heobxonnmoe konunyectBo crankoB / Needed quantity of machines

Ta6a. 6. Pacuer 3arpy3ku JUHUM CpallliBaHUs 3arOTOBOK 1O JUIMHE
Table 6. Calculation of loading of the line for jointing of blanks as per length

2 cranka / machines

TToxasarens / Indicator

3uauenne / Value

PacuertHblit 00beM cparnBaeMbix 3arotoBok / Calculated volume of jointed blanks

7304 M* / m?

Cpennue pa3meps! 3aroToBok / Average dimensions of blanks

300 x 95 x 35 MM / mm

Heobxonnmast nponsBoauTensHOCTh inHuK / Necessary line productivity

11,6 m/MuH / m/min

®daxTryeckas Mpon3BOAUTENbHOCTS THNHK / Real line productivity

12 m/MuH / m/min

Pacuernast 3arpy3ka oxHoit muaun / Calculated loading of one line

97 %

Heobxonumoe konuyectso nunuii / Needed quantity of lines

Tabu. 7. Pacuer 3arpy3Ku 4eThIPEXCTOPOHHETO MPOI0IBHO-(PPE3EPHOro CTaHKA
Table 7. Calculation of loading of quadrilateral planing and milling machine

1 nuuns / line

TToxazarens / Indicator

3nauenne / Value

PacuerHblit 00beM cTporaembix cpamieHHbIX Jameneil / Calculated volume of
shaped jointed lamellae

7119 M / m?

PacuernsIit 066eM cTporaemoro kieeroro 6pyca / Calculated volume of shaped
glued laminated lumber

6074 M* / m*

Pasmeps! cpamennbix tameneit / Dimensions of jointed lamellae

6000 x 95 x 35 MM / mm

Pa3mepsl kieeHoro okonHoro Opyca / Dimensions of window glued laminated
lumber

6000 x 87 x 89 MM / mm

[Ipou3BogUTENHHOCT TPU CTporaHuH Jameneit / Productivity when shaping of
lamellae

25 m/MuH / m/min

[TpousBomurensHOCTh TpU cTporannu Opyca / Productivity when shaping of
laminated lumber

12 M/MuH / m/min

Tpebyemoe BpeMs 1uis1 cTporanus JaMmeneid B cMeny / Time needed for shaping of
lamellae per shift

163 mun / min

Tpebyemoe Bpemst juisi crporanus Oopyca B cMeHy / Time needed for shaping of
laminated lumber per shift

124 muu / min

PacuetHas 3arpy3ka cranka B cMeHy / Calculated loading of a machine per shift

287 muH / min

Pacuernas nmpomomkutensHOCTh cMeHBI / Estimated shift duration

360 muH / min

PacuetHas 3arpy3ka onHoro cranka / Calculated loading of one machine

80 %

Heobxonnmoe xonmmgectBo crankoB / Needed quantity of machines

Ta6a. 8. Pacuer 3arpy3ku rpeccos
Table 8. Calculation of loading of presses

1 cranox/ machine

TToxazarens / Indicator

3nauenwe / Value

PacuerHblit 00beM ckiienBaembix jtameneii / Calculated volume of glued lamellae

6074 M* / m?

Pa3meps! cpoleHHBIX U CTporaHHbIX Jamenei / Dimensions of jointed and shaped
lamellae

6000 x 29 x 89 MM / mm

Heobxonumast mpou3BoauTeIbHOCTH peccoB / Necessary productivity of presses

1,92 M*/4 / m*h

®daxTryeckas MPOU3BOIUTEIHHOCTH mpeccoB / Real productivity of presses 0,98 M*/a / m’h
Pacuernas 3arpy3ka omHoro npecca / Calculated loading of one press 196 %
Heob6xonnmoe xommgectBo npeccoB / Needed quantity of presses 2 mpecca
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Tabua. 9. Pacuer 3arpy3ku KpyIionHIbLHOTO TOPLHOBOYHOTO CTAHKA C HIYKHUM PacIOiI0KEHHEM ITHJIBI
Table 9. Calculation of loading of radial butting saw machine with lower position of saw

TToxasarens / Indicator

3nayenue / Value

PacuetHbIit 00beM pacnimuBaemoro Opyca/ Calculated volume of sawed converted
timber

5774 M / m?

Pasmepsr kneeroro okonHoro Opyca / Dimensions of window glued laminated
lumber

6000 x 84 x 86 MM / mm

Heobxonumast mpou3BoauTeIbHOCTH cTaHka / Necessary machine productivity

4,2 m/MuH / m/min

daxTrdeckas MPONU3BOAUTEIHHOCTH cTaHKa / Real machine productivity

6 M/MuH / m/min

Pacuernast 3arpy3ska oxgHoro cranka / Calculated loading of one machine

70 %

Heobxonnmoe konunyectBo crankoB / Needed quantity of machines

Taoa. 10. Pacuer 3arpy3Ku yrnmakoBOYHOI'O CTaHKa
Table 10. Calculation of loading of packaging machine

1 cranok/ machine

TToxazarens / Indicator

3nauenue / Value

Pacuernsiit o0bem ymakoBeiBaemoro Opyca / Calculated volume of packed
laminated lumber

5717 v/ m?

Pasmepsl kiieeHoro okonHoro opyca / Dimensions of window glued laminated
lumber

6000 x 84 x 86 MM / mm

Heobxonnmast mpon3BoauTenbHOCT cTaHKka / Necessary machine productivity 4,2 M/MuH / m/min
dakrrueckas IpOU3BOAUTENHLHOCTD cTanka / Real machine productivity 6 M/MuH / m/min
Pacuertnast 3arpy3ka oxHoro cranka / Calculated loading of one machine 70 %

Heobxonnmoe xonmyectBo crankoB / Needed quantity of machines
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