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V]IK 631.171
AHAJII3 CYYACHUX CUCTEM 3BOPY SI€Ib

Cxmap O.T.L, x.1.H.,

Cxsp P. B, k.1.h.,

Jmutpis B. T.2, n.T.1H.

YTaspiiicoxuii deporcasnuii acpomexnonoziunuti ynisepcumem imeni Imumpa
Momopnozo, m. 3anopidxcowcs, Yrpaina

2Hayionanvuuti ynisepcumem «JIvgiscoka nonimexwixay, m. JIveis, Yxpaina

[IpaBmiibHO OOpaHa cucTeMa 300py s€llb € Ha CHhOTOJHIIIHINA JCHBb
BXJIMBOIO CKJIQJOBOIO TEXHOJIOTIYHOrO OOJIaHAHHA JUIsl yTpUMaHHS
KypeH-HeCy4oK, a TaKoX MiJJIOTOBOT0 abo0 KIIITKOBOTO YTPUMAaHHS
0aTbKiBChKOro cTana. lle 3yMOBIEHO TakuMU TpbOMa UHWHHUKAMU:
CKOpPOYEHHS TIpalli Ta THMYACOBUX BUTPAT, HAWBHUIIA SIKICTb SULS: YUCTE
sifIle; MIHIMQJIBHUM pPHU3UK pPO3OMBAHHS SUISI; TPAHWUYHO TOYHUN OOJIK
3HECEHUX SI€Ib M0 sIpycCy, psaxy 4 kopmycy [1]. [IpoaykTuBHICTE cUCTEMU
Si11e300py TMOBUHHA BIJMOBIJATH TOTYXKHOCTI SIWIIECOPTYBAJILHOI Ta
[1aKyBaJIbHOI MAIIIVH.

o cuctem 300py si€llb BUCYBAIOThCS HACTYIHI BHUMOTH: O00EpEKHE
TPaHCIOPTYBaHHS SIS, BUCOKA (DYHKIIOHAJIbHA HAJIWHICTh, MPOCTOTA
00ciyroByBaHHs. ICHYIOTh TpH OCHOBHI CUCTEMH 300Dy S€llb: IOBEPXHEBA,
esieBaTopHa Ta jidToBa [2].

llogepxnesa cucmema cknagaetbes 3 (puc. 1): MPUBOAHUX TEPEIHIX
CTIHOK stii1ie300py (10 OJHINA Ha KOXKHY 0arapero), MOB3A0BKHIX KOHBEEPIB
300py s€lb, MO 3a0€3MeUyl0Th BHXIJ SHIS Ha TOPI MEpeaHiX CTIHOK
Oarapeii; TOJIMPOMUICHOBUX CTPIUYOK SWIE300py 3 TMEepeMUYKaMH, SKi
3amo0IiraloTh CKaTyBaHHIO SIEIb Ta 1X 3ITKHEHHIO (CTPIYKU MiJ HAXHUIOM
BCTAHOBIIIOIOTHCS HA PiBHI 1 1 3 ApycCiB, 13 CEpPEIHBOTO SIPYCy HA CTLI siAIe
MOJAETHCSA CTPIUKAMU TIOB3JIOBXKHBOTO SMIIE300PY); TPUIOBEPXOBOro (abo
JIBOITOBEPXOBOT0) CTOJA SWIE300py; MPHUBOMAIB CTPIYOK sIiIe300py, sKi
BCTAHOBJICH1 Ha KOXKHOMY SIpyCl Ha IEPE/IHIX CTiiKax GaTapei, 1110 103BOJIsiE
30MpaTH AWIlE OJHOYACHO 1 OKPEMO MOAPYCHO; MYJIbTIB KEpyBaHHA Ha
KO>KHI Oatapei [2].

Ha topusx 6aTtapeit po3TamioBaHi MOBEPXOBI CTOMH IS CKJIaJaHHS Ta
COpPTYBaHHS S€llb. 3BIJICH SUISA 30MPalOTh Ta COPTYIOTh BPYYHY, IO A€
MOJKJIMBICTh IPOBECTH BUAAIICHHS HECTAHIAPTHHUX 32 (POPMOIO Ta Macoro, a
TaKOX 3a0pyJTHEHHX S€lb. [aKUM YHHOM, SHIL TMPOCYBAIOTHCSA JIUIIE
CTPIYKOIO MO3/I0BXKHBOTO TPAHCIIOPTEPA, IO CKOPOUYE ILISAX MPOCYBAHHS iX
BiJl KJIITOK JO MICI COpPTyBaHHS Ta ymakoBku. lle crpusie kparmiid
30€pEKEHOCTI SIS Ta MIHIMI3Y€E MOKJIIMBICTh HACIUKH 1 PO30MBaHHS.

Enesamoprna cucmema no3BoJise 31IMCHIOBATH 301p S€Ib OJTHOYACHO 3
yCIX SIpyCIB KIITKOBUX Oatapeit (puc. 2). Aire300pHi CTPIUKH MO3T0BXKHIX
TPaHCHOPTEPIB 1 JIAHLIOTU €JIEBATOPIB PYXalOThCs OJHUM MOTOPOM. 3a
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JIOTIOMOT'0I0  JTO3YIOUOTO KoJjieca SIHIS 3 TO3J0BXKHBOTO TpaHCIOpTEpa
MOJIAl0THCA HA JIAHITIOT €JIeBATOPA, SIKUI MOJIa€ iX YHU3. Y HIDKHbOMY KOpoO1
pPOOUTHCS TOBOPOT.

Puc. 1. IloBepxHeBa cucTema 300py sicub

[lepenaya sierp 3 MO3A0BKHBOTO TPAHCIIOPTEPA HA MONEPEYHHI MOKeE
IPOBOAUTHCA HA Oyab-sKiil BUCOTI, MPOTE MEepeBaxHO — Ha piBHI 2,1 M [3].
[Ipy BUKOPHCTaHHI CTOJNy JJIi PYYHOTO CKIAJ@HHSA, COpPTYBaHHSA Ta
MaKyBaHHS S€Ib Y TOPII KJIITKOBOT OaTapei Ta 3a BiJICYTHOCTI IMOMEPEYHOTO
TpaHCIOpTEpa BUCOTA Nepeadl moBUHHA OyTy Ha piBHI 80 cM.

Jlipmosa  cucmema  CKIaAa€TbCsd 3  TNPUBOJHUX  CTaHIN
MO3JI0OBXHBOTO 30MpaHHS HAa KOXHIA OaTapei; MO3I0BXKHIX CTPIYKOBUX
TpaHCIOPTEPIB, L0 MPOCYBAIOTh WISl 10 TOPUIB Oarapei; MOnmepevyHoro
TpaHCIIOpTEpa, PO3TAIIOBAHOTO JIMIIE HA PIBHI OJHOTO 3 SIPYCIB BCIX
KJIITKOBUX OaTapeil mTalllHMKa, Je BiAOyBaeThcs 30upaHHs senb. Cucrema
BKJIIOYAE TIJHOMHHM MeEXaHI3M fifie300pHoro Jidra, 10 mepecyBae
HOMEPEYHUN TPAHCIOPTEP 3 OAHOTO SPYyCy Ha HACTYHNHHUM MOXHUIIOrO
TpaHCcHopTepa, 0 MOA€ UL 3 Oy Ib-IKOTO APYCY BCIX KIITKOBUX OaTapei
Ha 3araJIbHUM CTI JIJIT COPTyBaHHS Ta ynakoBku. [Ipum BukopuctanHi
T TOBOTO AMIIE300py 301p SIS MPOBOIUTHCS MOSIPYCHO OJHOYACHO 3 YCIX
pAniB KIITKOBUX Oartapeit [4]. XapakTepHa puca Il€i CUCTEMH TOJISATae B
TOMY, IO MONEPEYHUI TpaHCHopTep SAHULE300py MITHIMAETHCA Ha KOXKEH
apyc okpemo. Ilo 3aBepieHHI poOOTH - TpaHCHIOPTEP MOBEPTAETHCA B
napKyBaJlbHy TO3MIII0 Ha BEpXHIM AinaHII cuctemu. JlaHa cucrtema €
BUTIIHUM 1 BOJHOYAC 3pYYHUM pIIICHHSIM Hacammepen s ¢epMm 3
HEBEJIMKUM TIOTONIB SIM MTHUIll, OKPEMHUX KOPITyCiB abo Mpu MPOBEACHHI
«HETIOCTaTHOTO» 300py s€lb. Bucokuil piBeHb O€3MeKu siilisi B Mpolieci
HOro TpaHCHOPTYBAaHHS 3a0€3MeUyeThCs 3a PaxyHOK TOTrO, L0 siflle Mae
JUILE OJUH TMepexil 13 MO3J0BXKHBOTO Ha IONEPEYHUU TPaHCIOpPTED
gifiie36opy (puc. 3).

Dipma  «bie  /laumen» TPONMOHYE I CUCTEM  sHLIE300pY
BUKOPUCTOBYBATH TpeOIHYaCTUI Bajl JJiA IMepejadl siellb Ha MOoNepeyHui
TpaHcropTep (CcTpiukoBUi abo mpyTKoBui). Llel mpucTpiii ckiamaerbes 3
MIIIHOTO TUTACTUKOBOTO BajWKa 1 M'SKOTO HACTaBIIGHOTO TpeOIHKU 3
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MOJIlypeTaHy.
Puc. 2. EneBaTopHa cucrema Puc. 3. JlipToBa cucrema
300py fA€ub 300py fi€lb «KAHAKOHI2»

['pebGingyacTuii Banm (emacTuyHU TpeOiHENh) 3HUXKYE MIBHIKICThH
CKOYYBaHHS sI€llb, IPU TOMY IO SIMISA 3 PI3HUX MOTOKIB HE CTUKAIOTHCS.
upuHa MO3JOBXKHIX TPAHCHOPTEPIB 3 MEepPOpPOBAHUMH SAi1I€300pHUMU
CTpiYKaMH 13 TKAHOTO MPOIieHy ado JUKyTy KoiauBaeThbes Big 100 go 250
MM. Hai6ineimn epexkTUBHOIO CHCTEMOIO 30MpaHHS S€b € CHCTEMa
«MynbTUTHPY, Ky TPU3HAUEHO IS BEJIHMKOTO TMOTOJIB'SI KypeH 3 pi3HUX
KJIITKOBUX OaTapeil 3 OJHUM eTaroM mepenadi sielb. [IpyTkoBi KOHBeepH
3po0JeH] 3 METalleBUX TPYTIB, IO THYTHCS, KOXKEH 3 SKUX 3HAXOIUTHCS B
IJIACTUKOBINA TpyOL, 110 3a0e3neuye akypaTHE TPAHCIIOPTYBAHHS S€Ub HE
TITBKM MIDXK KIITHHHHUMHM OaTapesMyd BCEpeAuHl NTAIIHHMKA, alle 1 MK
nramaukamu (puc. 4) [4]. lllupuna nonepeunux tpancrnoprepi — Bia 200
10 750 MM, IIBUAKICTH pyXy — 3,5...7,5 M/XB.

3a JIOMOMOTOI0 TaKWX KOHBEEPIB 3IIACHIOEThCS THYYKa CHUCTEMa
TPAHCTIOPTYBAHHS €1 MIXK NTAIIHUKAMU 3 IEHTPAII30BaHOIO M0JIa4Yet0 Ha
siilieckiaz abo B 1IeX COPTYBAHHSA Ta MaKyBaHH s€lb. [Ipu 11boMy Ha pi3HUX
IUISIHKaX CHUCTEMa TPAHCIOPTYBaHHS S€Ib MOXE BKJIIOYATH MOXMUII
KOHBE€EpH, 110 3a0e3MmeuyroTh miaioM abo cmyck 3 HaxwioM 20...35°) 13
3aCTOCYBaHHSM MPAMO- 1 KpUBOIIHIHHUX KOHBEEPIB.

Y KOMIUIEKT CHUCTEM 300py S€llb MOXYTh BXOAUTH UIITKH, IO
o0epTaroThCsl, UIsl YUIIEHHS CTPIYKUA BiJ Opyay 1 MUy, aBTOMaTUYHUUI
JIYWIBHUK SI€Ib, OCHAIEHUH 1HQPAuepBOHUMHU CEHCOPHUMHM JAaTYMKAMH, 1
KepoBaHM  (OTONATYMKAMU  BY30J aBTOMATHYHOTO  PEryJIOBaHHS
HIBUIKOCTI TPaHCIOPTEPIB 300py s€llb B 3aJ€KHOCTI BIJl 3aBAHTAKEHOCTI
OpUMMAOUOro CTOJly Ha sAWlecKIagl. 3acTOCYBaHHS aBTOMATUYHOTO
JIYWIbHUKA JO3BOJISIE MOPaXyBaTU KUIBKICTh S€1lb, 310paHUX B OJHOMY Ta
(ab0) y BCIX sipycax.

Cucmema 360py secyv «Booocnaoy «ltopec Texnonoocu» (puc. 5).
A, ski 6epyThCs 3 KOIIKMKA, PO3TAIOBAHOIO B MEPEIHIN YaCTHHI KIIITKH
nepea NTUIIEIO, TOCTaBISIOTHCS IO BUXITHOT TOYKH MEXaHi3My 300Dy S€lb
«Bomocman» [4], TOTIM MNPOXOAATH MO COPTYBAIbHOMY KOHBEEDY,
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po3TamioBaHoMy Tmepen 30MpadeM, 1 3a JONOMOTOI0  CHEIabHOI
KOHCTPYKIIIT JIOXKOK MEePEMIIIYIOThCS Ha KOHBEED 300y S€Ib, 3a(hiKCOBAHUN
Ha BU3HAYEHI BUCOTI.

Puc. 4. IlpyTKkoBi KOHBeepu Puc. 5. Cucrema 360py sienb
I TPAHCIIOPTYBAHHSA A€Ib «Bomocnam» «I'ropec TexkHo10K1M»

3aBASKU COPTYBAJILHOMY KOHBEEpPY, SIKMA BCTAHOBJIEHMHM 10 By3Ja
JIOKKOBOTO MEXaHI3My, 13 3arajbHOi Macu S€llb BUTATYIOTbCS SIMLSL B
MeMmOpaHi, HiK 3armo0irae monajgaHHIO sS€ib 0e3 IMKapalyny Ha JOXKY. 3a
paxyHOK TOTro, 110 JJaHa CUCTeMa 300py Iepeadadae 0JHOUYACHHM 301p sI€lb
3 yCiX OCEPE/KIB Ha BCIX sIpycax KJIITOK, 3HAYHO CKOPOUYIOThCS TUMYACOBI
Butpatu [4]. 3aBOSKM  CHOEIiajdbHIM  KOHCTPYKIII KOHBEEP IS
TPAHCTIOPTYBaHHS S€llb MOXeE Oe3 IMepepuBaHHS IMPOLECY MNEePEMIIICHHS
3MIMCHIOBATA TOBOPOT MpakTuyHO Ha 90°, TUM camuMm 3a0e3neduyroyu
JIOCTaBKY S€lb B Oy Ib-sIKUi LIeHTp 300py. [lepemilieHHs sep o CyniibHii
JiHI1, 10 HE MEePEPUBAETHCS, YCYBAE PU3HUK MOIIKOMKEHHS iX IUTICHOCTI 1
pPO30MBaHHH.

[Tpu BuOOPI Ti€l UM 1HIIOI cUCTEMU SH1IE300py CIIiJl BpaXOBYBaTH TaKi
MOMEHTHU: HASABHICTb YW BIJICYTHICTh BIAMIHHOCTEH y BUCOTI Oinst dhepmu,
3MilllEHEe PO3TallyBaHHS KOPIYCIB MO0 OJWUH OJHOTO, MOTYXHICTb
NaKyBaJIbHOI YA COPTYBAJILHOT MAIIIMH, OTHOYACHUH YK MOCTINHUMN 301p SHULI.
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