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BBenenune

[lenbto AMCUMIIIMHBL ABIsAETCS (OPMHUPOBAHUE Y CTYAEHTOB TEOPETHUECKHUX
3HaHUU 00 yCTpOICTBE, NPUHLHUIIE JEHCTBUS M PACUETE OCHOBHBIX IIapaMeTpOB
HaunboJiee pacpoCTpaHEHHBIX TPAHCTIOPTUPYIOIIMX MAIIHH.

B 3agaun aucuuIuiMHbl BXOAUT (OPMHUPOBAHUE Y CTYIEHTOB 3HAHUN 00 001eM
yCTpOMCTBE, MPUHIMNAX IEHCTBUS, 007aCTU NMPUMEHEHUS] OCHOBHBIX BHJIOB MallUH
HENPEPBIBHOTO TPAHCHOPTA; OOLIEH TEOPUH TPAHCIOPTUPYIOIIMX MAIMH, METOIUKAX
pacyera uX OCHOBHBIX IaPaMETPOB; OCHOBHBIX HAIIPABICHUX JAIBHEHUIIErO PA3BUTHUSA
Y COBEPUICHCTBOBAHUS TPAHCIOPTUPYIOUIMX MAIIWH; OCHOBHBIX BHAAX TPAHCIIOP-
TUPYIOIIMX MAaIlWH JUISI HAaCBIIHBIX M IUTYYHBIX TIPY30B, HUX KOHCTPYKTHBHBIE
0COOEHHOCTH M 00JIaCTH MPUMEHEHHUsI YMEHHUI HUCIO0Jb30BaTh OOLIYI0 TEOPHUIO TPaHC-
HOPTUPYIOMIMX MAalIUH JJsl IPEIBAPUTEIbHBIX U OPUEHTUPOBOYHBIX PACUETOB HUX
OCHOBHBIX IAPAMETPOB; UCIIOIb30BATh METOAUKH YTOYHEHHOI'O pPacyeTa OCHOBHBIX
BUJIOB TPAHCIIOPTUPYIOIIMUX MAIWH; IPOU3BOAUTH BBIOOp Hanbosee 3PPEeKTUBHBIX
TPAHCIOPTUPYIOIIMX MAaIIWH JUIsl KOHKPETHBIX YCJIOBHMM M HABBIKOB BIIAJICHHUS
[OJyYEHHbIMH 3HAHUSIMU U HaBbIKAMM IPHU PELICHUH BOIPOCOB BbIOOpPA, pacyera
OCHOBHBIX MapaMeTPOB TPAHCHOPTUPYIOIIMX MAaIlWH JUIsI KOHKPETHBIX YCIIOBHU;
uHpopMalueil 00 OCHOBHBIX HAIPaBJICHUAX JajJbHEHIIEro pa3BUTUS U COBEPILIEHCT-
BOBAaHHs TPaHCHOPTUPYIOIIMX MalIMH M PYKOBOJCTBOBATHCS €K0 B CBOEH Ipak-
TUYECKOH JeATENBHOCTH; OOLIEN TEOpHUEN TPAaHCIIOPTUPYIOIIUX MATUH U METOJUKAMHU
YTOYHEHHOT'O pacyeTa UX OCHOBHBIX ITapaMETPOB.

MamuHbel HENpepbIBHOTO TPAHCHOpPTa (TPAHCHOPTHUPYIOIIME MALIMHBI) MpE.-
HA3HAYEHBI I MIEPEMENICHUS] HACBIITHBIX I'PYy30B HENPEPBHIBHBIM ITOTOKOM, a IITYY-
HBIX T'PY30B — C OIPEAEIICHHBIM UHTEPBAJIOM I10 ollpenesieHHoi Tpacce. [lo Hanpas-
JIEHUIO U Tpacce NEPEMEIIECHHS TPy30B TPAaHCIIOPTUPYIOIINE MAIIUHBI Pa3JeIA0T Ha
TPU TPYIIbL: BEPTUKAIBHO 3aMKHYTBIE; TOPH30HTAJIbHO 3aMKHYTHIE; MPOCTPAHCT-
BEHHBbIE. XapaKTEepHON 0COOEHHOCTHIO MAILMH HENPEPHIBHOTO TPAHCIOPTA SIBISIETCA
TO, YTO MX 3arpy3ka M pas3rpy3ka IPOUCXOAUT O€3 OCTAHOBKM IPHU HENPEPHIBHOM
IBWOKEHUM pabodero opraHa. OHU 3aHUMAIOT BEIyIIEE MECTO CPEAM IMOABEMHO-
TPAHCHOPTHBIX CPEACTB W HAXONAT IIMPOKOE NPHUMEHEHHUE BO BCEX OTPACIAX
IIPOMBIIIJIEHHOCTH, HAa TPAaHCIOPTE U B CEIbCKOM XO35MCTBE. B MeTOIMYECKUX
YKa3aHUAX M3JI0’KEHA IOCJIENOBATENILHOCTh U IOPSAOK PAcyeTOB IIO ONPEIEICHUIO
OCHOBHBIX MapaMeTpoOB HamOoJiee PACHpPOCTPAHEHHBIX TPAHCIOPTHUPYIOLIUX MAIIMH
(JIEeHTOYHOT O, IJIACTUHYATOT0, IOJIBECHOIO T'PY30HECYLIEr0 KOHBEHEPOB, 3JIEBATOPA)
U UX COCTaBHBIX YacTeH (TATOBBIX U TPY30HECYILIUX 3JIEMEHTOB, XOJI0OBBIX U HATSKHBIX
YCTPOMCTB, IPUBOJIOB).

[Ipexne 4yeM NOPHUCTYNUTh K BBINOJIHEHUIO PACYETOB, HCIOJB3Yys PEKOMEH-
JIOBAaHHYIO JIUTEpaATypy, HEOOXOJUMO U3YUUTh 00Iee YCTPOUCTBO, MPUHIIUI PAOOTHI
3aJlaHHOM TPAHCIOPTUPYIOUIEH MAaIlMHBI U OOJAcTh TNPUMEHEHHs, OCOOEHHOCTH
KOHCTPYKIIMU €€ COCTaBHBIX YaCTEH U OOIIYI0 TEOPHUIO U METOJUKY PACUETOB.



1 Onpenesienne (pu3uKo-MeXaHUYECKUX CBOICTB
TPAHCHOPTUPYEMbIX I'PY30B

Leab pa6oThl: U3yYUTh OCHOBHbBIE (DU3UKO-MEXAaHMYECKHUE CBOMCTBA TpaHC-
NOPTUPYEMBIX TPY30B W UX BIMSHHUE Ha BBIOOP TPAHCIOPTHPYIOUIUX MAIIIHH;
OTPEJIEIUTh HACBIMHYIO IUIOTHOCTh, YTOJ €CTECTBEHHOTO OTKOCa, yroil u Kodhdu-
LAECHT BHYTPEHHEr0 TPEHUS 3aIaHHOTO HACBIITHOIO Ipy3a.

BriOop THna TpaHCHIOPTHUPYIOUIEH MallMHBI M €€ OCHOBHBIX I1apaMETPOB B
NEPBYIO OYepeap ompenensiercs GU3NKO-MEXaHUYECKUMU CBOWCTBAMHU TPAHCHIOPTH-
pyemoro rpy3a. ['py3bl, mepeMeniaeMble MallMHAMH HENPEPBIBHOIO TPaHCIOPTA,
pa3zesoTCs Ha IUTYYHbIE U HACBIITHBIE.

Lmyunvivu  epy3amu  HA3bIBAIOT €IWHUYHBIE TIPYy3bl, TPAHCIOPTHUPYEMBIE
OTIEJIbHBIMU €MHULIAMY WK TpyIamMu. B cBoOro odepeib, IITyYHbIE TPY3bl PA3AEISIIOT
Ha HEMOCPEACTBEHHO IITYYHbIC (pa3IMuHble €IUHUYHBIC W3ENUS — KUPIWY, JTETaH
MallliH, 3aroTOBKM M T. II.), TPAaHCHOPTHPYEMbIE TMOIITYYHO, U TapHbIE TPY3bl,
NpeCTaBISIONIe co00i Tapy (SIIMKHU, OOUKH, KOHTEHHEPHI U T. 11.), B KOTOPOH MOTYT
pa3MelaThCsl HaChIMHbIE WY IITYYHBIE TPy3bl. PazMep v BUJ Tapbl 7151 POMBIIUICHHBIX
uznenuit onpeaensitorcss 'OCTamu. PazMepsl ITYYHBIX TPY30B KOJIEOIIOTCS B ITUPOKUX
npeaesnax: OT HECKOJBKMX CAHTUMETPOB (TMOYTOBBIE OTHPABICHHS) 10 HECKOJIBKUX
METPOB (MpOKar, JecoMaTepualibl), a UX Macca — OT JIOJIEW KHJIOTpaMMa JI0 JIECSITKOB
TOHH. BaxkHelen XxapakTepuCTHKON IITYYHBIX TPY30B SBISETCS KOAPPHUIUEHT TPEHHS
0 Kakyro-JIn0o moBepXHOCTb. K CBOMCTBaM IUTYYHBIX I'PYy30B OTHOCSTCS XPYIKOCTb
(Hanpumep, u3zenus U3 cTekna, Gapdopa, KepaMUKH), BOSMOKHOCTD MEPEKaTHIBATHCS
U3-3a OBAIBHOCTU U OKPY>KHOCTU ()OPMBI, HATMYUE OMOPHOM MIOCKOCTU WM OMOPHBIX
pedep, yCTOMYMBOCT B TPAHCIIOPTHOM MOJIOKEHHH.

Hacwvinuwsie epyswt (pyna, Topd, mecok, rpaBui, medeHb, 36pHO U T. I1.) COCTOST U3
gacTHIl (KyCKOB) paznuyHoi ¢opmbl. OCHOBHBIMU CBOMCTBAMM, XapaKTEPU3YIOIIUMHU
Ipy3 Kak CBIIY4YyI CpeAy, SBISAIOTCA KPYNHOCTb YACTHI], HACHIIIHAS ILIOTHOCTD,
CBIITYYECTh, KOA(DPUIIMEHT BHYTPEHHETO TpeHHs, KOA((UIIMEHT BHEUIHEro TPEHUs
(0 Kakyro-1u00 MOBEPXHOCTH), YIOJ €CTECTBEHHOIO0 OTKOCA, a0pa3MBHOCTh, CIIEXKHU-
Bae€MOCTb, CMEP3aEMOCTb, NbUIE0Opa3yeMocTh U T. 1. HachllHble rpy3bl COCTOAT U3
4acTULl OOBIYHO HEMPaBUIBLHOU ()OPMBI U B 3aBUCUMOCTH OT COOTHOILEHUS MEXIY
MAaKCUMAJIbHBIM (mar U MHUHUMAIBHBIM dmin PA3MEPOM YaCTHUL[ pa3ACIIAIOTCS Ha
PAIOBBIE U COPTUPOBAHHBIE:

— JUIS pSIIOBBIX TPY30B

— JUI COPTUPOBAHHBIX IPY30B

a
Tmax <95,
a

min

HacelniHble Tpy3bl XapakTepU3YHOTCA €II€ M pasMEpOM a TUIIMYHOIO KYyCKa,
ONPENEIIIEMBIM KaK:



— JUI COPTUPOBAHHBIX I'PY30B

— 7151 pAZIOBBIX TPY30B
a=(0,8..1,0)a, . .

B 3aBucumoct OT pasmepa a, MM, HACBIIIHBIE TPy3bl pa3lesiOT Ha 0co00
KpynHOKyckoBble (a > 320), kpynHokyckoBble (160 < a < 320), cpenHEKyCKOBBIE
(60 < a < 160), menkokyckoBeie (10 < a < 60), kpynHozepuuctoie (2 < a < 10),
menkozepHuctoie (10 < a < 60), mopomkoodpaszusie (0,05 < a < 0,5), nbUIEBUIHBIE
(a £0,05).

['paHynoMeTprUYeCKUil COCTaB HACBIIHBIX TPY30B (paclpeiesieHHe KyCKOB IIO
KPYIHOCTH) ONPEIEISIOT METOIOM CUTOBOTO aHANIM3Aa: B3ATYIO MPOOY MPOCEUBAIOT HA
CUTaX C IOCTENEHHO YMEHBUIAIOIIMMHUCA OTBEPCTHSMU U TOJYYAIOT pa3InYHbIC
¢pakuuu. PsaoBoi HACKITHON Ipy3 MpPECTaBIsAET COO0M cMech (PpaKkuil pa3TuIHON
KpynHocTH. ['py3bl, copeprKaliue TOJbKO MbIJIEBUIHBIE U MOPOUIKOOOpa3Hble (Ppak-
[IUH, Ha3bIBAIOT MENKO(PPaKIMOHHBIMUA. HachIMHOMN MIOTHOCTBIO P Ipy3a HAa3bIBAECTCS
Macca ero 4actuil B 1 M> 3aHUMaeMoro o0beMa M ISl pa3jIinuHbIX IPYy30B KOJIEOIETCs
B IIMpOKKX mpepenax: ot 0,08 1/m> (11 mopomkoo6pasHeix mpod) a0 2,4 t/m> (s
JKENE3HON pyabl) U Gonee. HachimHble Ipy3sl IWIOTHOCTEIO p < 0,6 T/M° Ha3BIBAIOT
Jerkumu, miotHocteio 0,6 < p < 1,1 — cpeagnumu, miaotHocthio 1,1 < p < 2 —
TSDKEJIBIMH, TUIOTHOCTBIO P > 2 T/M® — BEChbMa TSOKEJIBIMH.

Paznuuaror MmIOTHOCTH TIpy3a, CBOOOAHO HACHIIAHHOTO W  YIUIOTHEHHOTO.
[110THOCTH CBOOOAHO HACBIIAHHOTO TPy3a ONPENEISAIOT C HOMOIIBIO MEPHOTO COCY/Ia,
IPEICTaBICHHOT0 Ha pucyHke 1.1, cocrosmiero u3 muinHapa / co WTHIPEM 2, BOKPYT
KOTOPOT0 MOBOpayuBaeTcs paMmka 3. BeicoTa unuHapa / paBHa IBYM €0 BHYTPEHHUM
JaMeTpam, a BbicoTa paMKku — 1/3 BbicoThI IuinHApa. [Ipu onpeaeneHun HaCBITHOM
IUIOTHOCTH KYCKOBBIX I'PY30B JUaMeTp LWIMHApPA JOJDKEH He MeHee, ueM B 10 pas
IPEBBIIATE pa3MEP TUIIMYHBIX KYyCKOB rpy3a. [IoBOpOTHYIO paMKy yCTaHaBIMBAOT
TaK, 4YTOObl €€ CTEHKHU SBISJIMCh MPOAOKEHHEM CTEHOK IuiauHapa. B cocyn
HACBIMAIOT TPy3 10 BE€pXa PaMKH, MOCIEIHIOK IMOBOPAYMBAKOT BOKPYT ILUTHIPS H
U3JIMIIEK rpy3a cpe3aerca. OCTaBIIMIICS B WIMHAPE IPy3 B3BEUIMBAIOT U ONPEIEISIOT
€ro IJIOTHOCTH 10 hopmyJie

rJe m — Macca rpy3a B UWJIMHIPE, KT;
V — 06beM LIUIUHADPA, M.

Jlns onpeneneHust INOTHOCTU IMHAMUAYECKH YILIOTHEHHOT'O IPy3a MEPHBIN COCY T
yCTaHaBJIMBAIOT HA BUOPAITMOHHBIN CTOJ M 3aMOJIHSIOT TPY30M 10 Bepxa paMku. [Ipu
BKJIFOUEHHH BUOPOCTOJIA YPOBEHB IPy3a B paMKE IMOCTEIIEHHO MOHMUKAETCS, U B PAMKY
N00aBIAIOT TPY3 10 TEX TOp, MOKA CHIDKCHHE YPOBHS HE MpeKpatutcs. BubGpocron



OTKIIIOYAal0T M IIOBOPOTOM PaMKH CPC3ar0T U3JIHMIICK I'Py3a U OIPCACIIAIOT IINIOTHOCTDb
ANHAMHUYCCKH YIUTIOTHCHHOTO Ipy3a — py,. OTHO1IEHHE IUIOTHOCTHU JUHAMHN4YCCKHU

YVIUIOTHEHHOTO Tpy3a K IUIOTHOCTH CBOOOJHO HACBIMAHHOTO TIpy3a Ha3bIBACTCS
K02 (D PUIIMEHTOM YILTIOTHEHUS

\4

K, =P
p

ChlInmy4decTs rpy30B XapaKTEPU3YETCS 3aBUCUMOCTBIO IPEAEIbHBIX KACATEIbHBIX
HANPSKEHUHM T 0T HOPMAJIBHOTO HAIPSKEHUS G B TOIILE TPy3a, KOTOPYIO CTPOST I10
pe3yibTaTaM HCIBITAHUN HACBIHBIX T'PY30B Ha TPUOOMETpE, MpEACTaBICHHOM Ha
pucynke 1.2. Keno6 5 tpubomerpa M paMKy 3 3alOJHSIOT UCCIEAYEMbIM TPY30M.
[Topumro Marepuana B pamke 3 NPUKUMAIOT K MaTepHaly B jkeno0e 5 MPUKUMHOM
niactTuHoM 2 u rpy3oMm 4. Pamka 3 omnwmpaercss o HampaBisitolmipe / KatrkamMu 6 U
COCIMHEHA IHYPOM C Tpy30BOM yameu 4. [log qelicTBUEM CHIIBI TSHXKECTH Yalid 4 ¢
TUPSMHU PaMKa JBHXKETCS U IPOUCXOAUT CPE3 MaTepuania.

A 3 4 2 6
; — / [/ / 6 i 3
5 4
ANE! =2l
N f : >t
L= 22 ..'
=
Pucynok 1.1 — MepHbIii UHIIUHAD Pucynox 1.2 — Cxema Tpubomerpa

Hanpsokenus ¢ u v

BBIYUCIISIIOT MO (PopMyTiaM:

, HeoOxomuMmele UIsi mocTpoeHus rpaduka v = f(0),

G_M ) = (T c r P)

FC ’ FC ’

rae Gy — CyMMapHbIN Bec MaTepuaia U NPUKUMHBIX IJIACTUH B TIOJIBHXKHOM PaMKE;
Fc—nnomane cpesa, T. €. BHYTPEHHSS IIOIIAAb OJIBUKHON PAMKU;
Tc — cuna caBura;
Tp — cOIPOTUBIICHUE NIEPEABUKECHUIO TOPOKHEN MOIBHIKHON PAMKH.

[10 ONBITHBIM 3HAYEHUSIM G M T CTPOAT IpauK 3aBUCUMOCTHU IIPEAEIBHBIX
KacaTeJIbHBIX HAIPSHKEHUN, KOTOPBIM UMEET JIMHEUHYIO 3aBUCUMOCTD. YTOI () MEXKIY
3TUM Ipa(UKOM U OChbIO a0CIUCC Ha3bIBAIOT YIJIOM BHYTPEHHEIO TPEHUs, a TAHT'€HC
ATOTrO yria — K03 UIMEeHTOM BHYTpeHHETO TpeHus f (tgo = f). [Ipsimas kacaTenbHBIX
HAIpsDKEHUI B OOIIEM cllydae MepeceKaeT OCh KOOPJIMHAT BbIIIE HYJIEBOM OTMETKH,
YTO XapaKTEepU3yeT CBA3HOCTh 4YacTHll Ipy3a. Cepllyune maTepuaibl, y KOTOPBIX
npsiMasi IpeIeNIbHBIX KacaTeIbHbIX HAPSHKEHUI MPOXOIUT Yepe3 Hauyallo KOOpAuHaT,
HA3bIBAIOT UJCATBHO CHITYYUMHU, IPYTUE — CBI3HBIMU. /{7151 H1€aIbHO ChIMYYUX IPy30B
KO3 (PUIIMEHT BHYTPEHHETO CIBHUIa paBeH KO3(P(PUUMEHTY BHYTPEHHEro TpPEHHS,

A



T. €. fo =f. I naeanbHO ChIMy4YUX rpy30B yroyl BHYTPEHHETO TPEHUS () PABEH YTy
€CTECTBEHHOI'O OTKOCa Oy, KOTOPBIH MOXET OBbITh OINpEeNeieH CIocoOOM, Mpe-
CTaBJIEHHBIM Ha pucyHke 1.3. [{lunuHap cTaBAT Ha INIOCKOCTh U JOBEPXY 3aMOIHSIOT
rpy30M. 3aTeM LWIMHAP MEUIEHHO NOJHHUMAIOT, W TPy3, HaXOIALIMICI B HEM,
pacrionaraeTcsi Ha INIOCKOCTH B BUJIE KOHYCA € YTJIOM €CTECTBEHHOI'O OTKOCA Olo:

h
a, = arCtgm,

rae 4 u D — BbIcOTa U AUAMETP KOHYyCa COOTBETCTBEHHO.

JI71s1 CBSI3HBIX TPY30B YIroJl €CTECTBEHHOI'O0 OTKOCa OOJIbIe, YeM Yroji BHYTPEH-
HEro TPEHUS W 3aBUCHUT OT criocoba (opMUpPOBaHMS OTKOCA: MPU HACHITIAHUM CBEPXY
00paszyeTcst yroJl eCTeCTBEHHOTO OTKOCA IPU HACKITIAHUH Oy, & TIPH OOPYIIIEHUH — YTOJI
€CTEeCTBEHHOT'O OTKOCA MPU OOPYIIEHUH Olog.

Paznuyaror yroys €cCTECTBEHHOrO OTKOCAa B TIOKOE€ O M B JBIDKCHUH Olo.
[TpubnmxeHHO CYUTAIOT, UTO Oy = 0,7 L.

1\

-

P

.
O L

T
AN

7777777 7T 777707

Pucynok 1.3 — Onpezaenenue yriia €CTECTBEHHOTO OTKOCA

KoadunmeHT BHENTHEr0 TPEHUsS HACHIITHOTO TPy3a XapaKTEepHU3yeTcs COIpO-
TUBJICHUEM €TI0 MEPEMEICHU OTHOCUTEILHO KaKoW-11n00 nmoBepxHocTu. Ero onpene-
JSI0T ¢ TTOMOIIBI0 TpuOomeTrpa. [Ipu 3TOM HAcHITHOW TPy3 B paMKe ONMUpacTCs Ha
MTOBEPXHOCTh HCIBITHIBAEMOTO TBEPJOr0 MaTepuaia, BHIITOJIHEHHOTO W3 JIMCTOBOU
CTaJu, IJIaCTMACCHI, IEPEBa, PE3UHBI U T. . U YI0KEHHOTO B k€00 /. Koadgdunment
BHEIIIHETO TPEHUS ONPEACIISIOT 1Mo (hopmyie

_ T -Tp)
fy =2
GM
Tak koaddummenT tpenus rpasus no cranu cocrapusger 0,58...1,0, mecka mo
pesune — 0,46...0,56, nmecka o 6erony — 0,58...0,84, Topda nmo cramu — 0,45...0,75
u T.1. Ilpp OTHOCHUTCIHLHOM JBMKCHHUHM KOA(D(PHUIMCHT BHEIIHETO TPCHHS
Ha 10 %...30 % MeHbIlIe, YEM B IOKOE.



Ilopaoox evinonnenus padbomot

1 U3yunTh OCHOBHBIE (PUIUKO-MEXAHUYECKUE CBOMCTBA TPAHCIOPTHUPYEMBIX
IPy30B U CIIOCOOBI UX OIpPEIEICHHS.

2 C noMompo TpuOOMETpa YCTAHOBUThL 3aBUCHMOCTL T = f (G), IOCTPOMTH
rpaduk U omnpeaenuTb Kod(pPUIMEHT BHYTPEHHETO TPEHUS 3aJaHHOTIO HACHII-
HOTO Tpy3a.

3 CpaBHHUTH MOIYUYEHHBIE PE3YJIbTAThl CO CIPABOYHBIMHU.

KOHmpo./leble eonpocaol

1 Yro xapakTepu3yeT CBI3HOCTh YaCTHI] HACBIITHOTO Ipy3a?

2 Kak onpenenuTs yroy BHYTPEHHErO TPEHUSI HACBIITHOIO rpy3a?

3 Kak onpenenuts K03(p(HUIMEHT BHEIIHETO TPEHUS HACBIITHOTO rpy3a’?
4 Kak onpenennuTs yroy €CTECTBEHHOIO OTKOCA HACBIITHOTO Ipy3a’?

5 Uem xapakTepu3yeTcs NOABUKHOCTD YaCTHULL rpy3a’?

2 Tarosbie opranbl KOHBEHEPOB

Leab padoThl: U3yUUTh TIATOBBIE OpPraHbl KOHBEWEPOB, TpeOOBaHUS, MPEAbSIB-
JSiEMbIE€ K HUM, UX Pa3HOBHUIHOCTH, ITIPEUMYLIECTBA U HEAOCTATKH.

KoHcTpykiun  OOJBIIMHCTBA KOHBEMEPOB OMNPENESIOTCS THUIIOM TSATOBOTO
anemeHTa. Jns obecrieueHus] HAACKHOW U SKOHOMUYHON paOOThI TSATOBBIN 3JIEMEHT
JOJKEH 00s1aiaTh THOKOCTHIO, oOecrieunBaroleii cBo0ogHoe ornbanue 6apabdaHoOB,
3BE37104YEK U OJIOKOB MAJIOr0 AMAMETPA; BBICOKON MPOYHOCTHIO B COUETAaHUU C MAJIbIM
COOCTBEHHBIM BECOM, MPOCTOTOM M TEXHOJIOTMYHOCTHEO MAacCOBOIO NPOU3BOJCTBA;
UMETh MaJioe Y/UIMHEHUE pU paboueil Harpy3ke; obecreunBaTh YA00CTBO KPEIUICHHUS
HECYIIIUX U XOJOBBIX AeTalield. B kauecTBe TATOBBIX AJIEMEHTOB KOHBEMEPOB UCIIOJNb-
3YIOT JIEHTBI, LIENH PA3JIUYHBIX TUIIOB U B HEKOTOPBIX CIYy4asiX CTAIbHBIC KAHATHI.

Bb160p TOr0 MM HHOTO TATOBOTO 3JIEMEHTa 00YCIIaBIMBAETCS IIaBHBIM 00pa3oM
TUIIOM WU KOHCTPYKIMEH KOHBEHEepa, YCIOBUSAMH €ro paboThl M JEUCTBYIOIIMMHU
Harpy3kamu. B TpaHCHOpPTHpYIOIIMX MalllMHAX HauOoJee IIHUPOKOE MPUMEHEHHE
NOJIyYHJIM KOHBEHEPHBIE JICHTHI U LIETH.

Tsco6vie yenu. OCHOBHBIMU TMapaMeTpaMH TSTOBBIX II€NEl SBISIOTCS: Iar
Henu ¢ (T. €. pacCTOSHUE MEXAY OCSIMHU IIAPHUPOB), pa3pyliaroiias Harpy3ka u mMac-
ca 1 m nenu. [Tapamerpsl GOMBIIMHCTBA KOHCTPYKIMM 1eNel CTaHAapTU3UPOBAHBI.
Kpyrnossennsie cBapubie nenu (I'OCT 2319-81) pa3zmensroT Ha KOPOTKO3BEHHBIE
(pucyHok 2.1), B KOTOpBIX IIMPUHA 3BeHA B MPUOJM3UTEIBHO paBHA IIAry IIETH,
U JUIMHHO3BEHHBIE, B KOTOPBIX LIIMPHHA MEHbIIE mara. MIX u3roraBimBaroT Ha cre-
IUaJIbHBIX TMOOYHBIX aBTOoMarax M3 Kpyriod cramu Ct2, Ct3, u3 cramu 20 u u3
nerupoBaHHO# ctanu 30XIT'CA. 1o TOYUHOCTH U3rOTOBIIEHUS 3BEHBEB KPYIJIO3BEHHBIE
LEeMu pa3jesisiioT Ha KaauOpoBaHHBIE (C OTKJIOHeHHeM mara oT 1 % mo £2,5 %)
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U HeKaIMOpoBaHHBIC (C OTKIOHEHHEM Iirara 10 +4 %). [lepBbie MOTYT UMETh MPUBO/T
C 3alleIJICHUEM Ha 3BE3/I0YKE, BTOPbIE — TOJIBKO (PPUKIIMOHHBIA Ha TJIaJIKOM OJIOKE.
B cootrBerctBum ¢ I'OCT 2319-81 ycranaBnuBaroTcs ABa Tuna eneu (A — KOpoTKo-
3BEHHbIC; B — NiIMHHO3BEHHbIE) U /1Ba UcTionHeHus (1 — kanubpoBaHHBIE; 2 — HEKaINO-
poBanHbIe). [Ipumep ycrnoBHOro o003HaYEHUs LIENU TUIA A, UCTIONHEHUS 1, Kaiuo-
pa 10 mm, ¢ marom 28 mm — Llens A1-10x28 TOCT 2319-81.

a) d 0) d

a — KOPOTKO3BCHHAs; o — JIIMHHO3BCHHAA

PucyHnok 2.1 — Kpyrino3BeHHbI€ CBapHBIE LIETH

K npenmymecTBaM KpyriO3BEHHBIX LENEH OTHOCATCS MPOCTOTa KOHCTPYKLMH,
Majasi CTOUMOCTb, IPOCTPAHCTBEHHAs TMOKOCTh, HAJIMYME OTKPBITBHIX CAMOOYMILIAI0-
muxcsa mwapHUpoB. Hegoctatkom neneit siiasieTcss Majias Iiom@aib KOHTaKTa MEXIy
3BEHBSIMU U NHTEHCUBHBIN U3HOC B 30HE KOHTAKTA.

[TnacTuHYaThle HENU N0 KOHCTPYKLNU HIapHUpPA pa3IeistoT Ha O€3BTYJIOUHBIE —
0€3pOIMKOBBIE W POJIMKOBBIE, BTYJIOYHO-0€3POIMKOBBIE WIIK POIIMKOBBIE, KATKOBBIE
C IJIaJIKUMU KaTKaMH U ¢ peOop1aMu Ha KaTkaxX. POlMKY ycTaHaBIMBaOT HAa BAJIUK WIN
BTYJIKY LMW JUIsi YMEHBIIEHUS W3HOCAa BajMKa WM BTYJKM M 3y0a 3BE3/I0YKH.
HapyxHbiif [uamMeTp poIMKOB MEHbIIE IIUPUHBI IIJIACTHH, a JUaMETP KaTKOB OOJIbIIe
MIUPUHBI MIACTUH. KaTKu BBINOIHAIOT QYHKUMU POJMKOB Ha 3BE3J0YKaX U CIyXkar
TaK)K€ XOJOBBIMHU ONOPAaMH MPH JIBHKEHHUH LENMU C TPY30HECYLIUMHU 3JIEMEHTAMH 110
HaMpaBIAIOMUM TyTsIM. be3BTynounsie 1ienu Hanbosiee MPOCTHI U JICUIEBBI, OJHAKO
WIOAAb TPYIIUXCS MOBEPXHOCTEH Y HUX Malla U M3-32 BBICOKMX KOHTAKTHBIX
HANpsDKEHU OHM MOJBEP:KEHbI ObICTpOMY HM3HamuBaHuio. 1o 310N mpuunHe Oe3-
BTYJIOYHBIE LIETIH IPUMEHSIOTCS PEJIKO U TOJIBKO MPHU MaJbIX CKOPOCTAX U HEBBICOKHX
Harpy3Kax.

B miapHHpHOM CO€TMHEHUM BTYJIOUYHOW LIENH, ITPEACTABICHHOM Ha PUCYHKE 2.2,
BHYTPEHHME IIJIaCTUHBI / 3aIpECCOBBIBAIOTCS HA JIBICKAX BTYJIKH 2, HApyXXHBIE ILIac-
TUHBI 3 3alpECCOBBIBAIOTCS HA JIBICKAaX Bajuka 4. KaTky KaTKOBOM LiENU yCTaHaB-
JMBAIOT Ha TOJIIMITHUKAX CKOJIBKEHUS WM Ha MOIINITHUKAX KaueHus. [l obecne-
YeHMs] yI0OCTBAa KPEIUIEHUS K IUJIACTUHYAThIM ILEMSAM TIPYy30HECYUIMX 3JIEMEHTOB
I'OCT 588 mnpenycMmaTpuBaeT CIElUMaIbHbIC IJIACTUHBI C OTBEPCTUSMU U
KPOHILTEHHAMMU.

Koneeuiepuvie nenmovi. B JIEHTOUHBIX KOHBEHMEpPaX B OCHOBHOM ITPUMEHSIOT
PE3MHOTKAHEBBIE U PE3MHOTPOCOBBIE JIEHTHI. [Ipope3nnenHas neHTta (pucyHok 2.3)
B 00IlleM BHJI€ UMEET TATOBBIA Kapkac A, MOKPBITHIN CO BCEX CTOPOH 3IaCTUYHBIM
3alIUTHBIM 3anojiHuteneM b. TAroBwlid Kapkac BOCOPUHUMAET MPOJIOJIbHBIE PACTATH-
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BAaIOIIHUE YCUIJIHS B JICHTE M 00ECIIeYMBaET €€ HEOOXOIUMYIO MOMEPEYHYIO )KECTKOCTD.
3anoaHUTENh TMPEJoXpaHsSeT KapKkac OT BO3JCUCTBUS BJIard, MEXaHHUYECKUX
HNOBpeXACHUA W OOBEAMHSET €ro B €OUHOE 1ejoe, o0pa3ys BEPXHIOO
(Tpy30HECYIIYI0) U HIDKHIOW (OMOPHYIO) HapykHble oOkiaiku. [lo Tumy TSroBoro
KapKaca pa3In4yaloT Pe3NHOTAKAHEBBIC U PE3NHOTPOCOBBIC JICHTHI.

1 — BHyTpEHHUE IUIaCTUHBL;, 2 — BTYJIKA; 3 — HApyKHbIE IUIACTUHBIL; 4 — BaJIUK

Pucynoxk 2.2 — IllapHupHOe coequHEHNE IJIaCTUHYATON BTYJIOUHOH LIETIH

a)

'r’r_"r.vq_r WA “ A
.-.""JJ ':a:f' LN

s -ﬁ.& &‘ s "

a, 06, 6 — PE3UHOTKAHEBass C OJHOOCHOBHBIMU (6) M JBYXOCHOBHBIMHU (6) TPOKIIAIKAMMU;
2 — pesunotrpocoBas; BC — Bepxuss (rpy3onecymas); HC — HuxHss (onopHas) CTOPOHBI JICHTBI

Pucynok 2.3 — KoHBeliepHbI€ JIEHThI

VY pe3MHOTKAHEBBIX JIEHT TSATOBBIM KAPKACOM CIIykKAaT MPOKJIAJIKU / U3 Pa3IMUHbBIX
BBICOKOIIPOYHBIX TKaHEH. TKaHeBas NPOKIIAJKa COCTOUT M3 NIPOJOJBHBIX HUTEU
OCHOBBI 2 Y MONEPEYHBIX HUTEU yTKa 3 U 4.

CBepxy 1o MepBoi MPOKJIAJIKON YKIAAbIBAIOT 3aIUTHYIO (OpEeKEepHYI0) TKaHb,
MPEIOXPAHSIONLYI0 MPOKJIAJIK! OT MOBPEXKACHUNA OCTPBIMU KPOMKAMU Ipy3a. JIEHTHI
MOBBIIIEHHON TEIUIOCTOMKOCTUA IIEpe] TMEPBOU MPOKIANAKOW HMMEIOT TEIUIOU30JIU-
pyromuii cnoit u3 acoectoBoi TkaHu. TkaHeBblE MPOKIAKH COBPEMEHHBIX JICHT U3T0-
TaBJIMBAIOT U3 KallpOHA, aMU/J1a, HEWJIOHA, JIABCAHA U APYTUX CUHTETUYECKUX TKAHEH,
obnaarmmx BeICOKO# pouHocThio — 600...800 H 1 Gonee Ha 1 MM mIMpUHBI OHOM
npoknagku. ITpu Harpyske 0,1 HOMHUHAJIBHON MPOYHOCTH JEHTHI YAJIMHEHUE PE3UHO-
TKaHEBBIX JEHT cocTaBisieT 10 2 %...4 % B 3aBUCHUMOCTH OT THUIIA MPOKJIAI0K, YTO
ABJISIETCSI MX HEIOCTaTKOM. B JieHTe MOXeT ObITh OT TpeX 10 BOCHBMHU MPOKIIAJOK,
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B OTJENBHBIX CIydasx /10 JECSATH, B 3aBUCUMOCTH OT IIUPUHBI, HEOOXOIUMOMN 0O0IIei
IPOYHOCTA M TONEPEHYHOM >KECTKOCTHU JIEHThL. JKECTKOCTh JIEHTBHI OINPENEISAET €€
CIIOCOOHOCTh MPUHUMATh M COXpaHATh JKejao0uaryio (GopMmy, 3aJaBaeMylo
POJIMKOOTIOPAMH.

Pe3rnHOTpOCOBBIE IEHTHI B KAYECTBE TATOBOIO KapKaca UMEIOT CTalbHbIE TPOCHI J
C JIATYHUPOBAHHOM MOBEPXHOCTHIO JJISl JIYUIIETO CIEIJICHUS C PE3UHOM, YII0KEHHBIC
B OJIMH PsiJi MapajuieIbHO NIPYT APYTY BIOJIb JIEHTHI (CM. pucyHok 2.3). Jlmametp
CTaAJIbHOTO Tpoca coctasiusaeT ot 4,2 1o 11,5 mm.

[ITar Mexay TpocaMu — COOTBETCTBEHHO OT 9 no 18 mm. IIpoyHocTes pesmHO-
TPOCOBBIX JIEHT cocTapisieT oT 1,5 10 6 kH Ha 1 MM IMpPUHBI JIGHTHI, @ MAKCUMAJILHOE
nonyctumoe HaTskeHue — ot 180 no 700 H va 1 MM mupunsl 1eHTHl. OTHOCUTEIBHOE
YAJIMHEHUE PE3UHOTPOCOBBIX JEHT cocTaBiaeT 0,25 % npu Harpyske, paBHoit 0,1 HO-
MUHAJIBHOW MPOYHOCTH JICHTBHI.

KOHIIbI pe3MHOTKaHEBBIX JIEHT COCIUHSIOT TP MOHTAaK€ HA KOHBEWEpPE OJTHUM W3
CICAYIOIIUX CIIOCOOOB: TOPSYCH MM XOJOJHOM CKJICHKON CIIeHMAIbHBIMHU KJICSIMH B
3QKUMHBIX IIUTax (ByJKaHU3aIMEH) WA METAUIMYECKUMHU COCIUHUTEISIMU —
ckoOaMu, ImapHupamu, BHaxjaecTKy. Hanbosee Haie:KHBIM U COBPEMEHHBIM SIBJISIETCS
COCMHEHNUE KOHIIOB PE3WHOTKAHEBOW JIEHTHI MPH MOMOIIU ByJKaHu3auu. [Ipu
COCAMHEHUU KOHIIbI JICHTHI Pa3/eNIbIBAIOT CTYNEHYATO MO OTJAEIbHBIM MPOKJIaIKaM
noja yriioM 0 = 18°...26° k npoAoJbHON OCH JIeHThl. KOHIIBI pe3MHOTPOCOBOM JIEHTHI
COCAUHSIOT TOJIBKO METOJOM ByJIKaHW3alUWHU. KOHILBI JIEHTBl JJIi MX CTBIKOBKH
pa3NebIBAIOT: CHUMAIOT BEPXHIOI M HIDKHIOI OOKJIAIKH, pPa3pe3aroT pPEe3UHO-
TPOCOBBIN KapKac Ha OTAEIbHBIE TPOCHI U 00PE3at0T KOHIIBI TPOCOB.

Ilopaook evinonnenus padbomot

V3yuuTh KOHCTPYKIIMM TSTOBBIX OpPraHOB KOHBEHEpPOB U TpeOOBaHWMS,
NPEeabABISIEMbIC K HUM, OIPEICIUTh OCHOBHBIC IMapaMeTPhl TATOBBIX OPTaHOB,
UMEIOIIUXCS B TA0OPATOPHHU.

KOHmPOJleble sonpocol

1 [lepeuncnure TpeOOBaHMUS, IPEABABISIEMBIE K TATOBBIM 3JI€MEHTaM.

2 HazoBuTe 0COOEHHOCTH TATOBBIX II€TIEH, MPUMEHSIEMbIX B KOHBEHepax, 3aMK-
HYTBIX B OJJHOM TJIOCKOCTH.

3 HazoBute 0COOCHHOCTH TATOBBIX IIETEH, MPUMEHSIEMBIX B KOHBEHepax ¢ Ipo-
CTPAHCTBEHHOM TPaCCOM.

4 Kakum 00pa3oM OCYIIECTBISETCS BEIOOD 1IeTeit?

5 Kak coeqMHsI0TCS KOHIIBI PE3UHOTKAHEBBIX JIEHT?
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3 UccaenoBanme padoThI NPUBOAA JIEHTOYHOTO KOHBeepa

Heap padoThl: U3yYUTh KOHCTPYKIMU TPUBOJOB JICHTOYHBIX KOHBEHEPOB U
pacdeT UX OCHOBHBIX [TAPAMETPOB, YCTAHOBHUTH 3aBUCUMOCTH TATOBOTO YCHIIHS OT yTiia
o0xBara, IEPBOHAYATHLHOTO HATSKEHUS U KOAG(DUIIMEHTA TPEHUSI.

JlenTOUHBIC KOHBEHEPHI CHAOKAIOTCA (DPUKITMOHHBIMU TTPUBOJIHBIMU YCTPOUCT-
BaMu. [lepenaya TAroBOro ycuius U JBUKEHUS JIEHTE OCYLIECTBISIETCS 33 CUET CHUII
TpEHUs OT MPUBOJHBIX OapabaHOB. OPUKIHUOHHBIA TPUBOJ OOECIIEUYMBAECT BHICOKUE
CKOPOCTHU ABWKEHUS JICHTBI U HE3aBUCUMOCTh €€ pabOThl OT YIPYroro yJIMHEHUS U
HEU30€KHOT0 BhITArMBaHMs. O0sA3aTeIbHBIM YCIOBUEM IEUCTBUS TAKOr0 MpUBoAa 6e3
IpOCKaJIb3bIBaHUsS (MPOOYKCOBBIBAHUA) MPUBOAHOTO OapabaHa sBISEeTCS 00A3aTENb-
HOE MPEABAPUTEIILHOE HATSKEHUE JIEHTHI, cocTaisiromiee 40 %...200 % ot nmone3Horo
TATOBOTO YCWJIMS, YTO SBJSETCS CYLIECTBEHHBIM HEIOCTAaTKOM (PPUKIHUOHHOTO
IPUBOJA.

Pacuer (QpukIMOHHOTO MPUBOAA OCHOBAH HA pEUICHUU, IOJIYYECHHOM elle
DiinepoM JUisl HEYNpyroil ruOKod HUTH. B mocnencTBuuM Teopusi mepesadyul CUIIbI
TpeHUs ObUIa YTOUHEHA C YCTAHABIEHUEM COOTHOILIEHUS MEXIY HATSHKCHUEM JICHTHI
npu HaOeraHuM U COETaHWM C TMPUBOJIHOTO OapabaHa. DTO COOTHOIICHHE MOXKHO
YCTaHOBUTh HA OCHOBAaHHWH PUCYHKA 3.1, Ha KOTOPOM IIPEACTABJIEHA pacyeTHAs cCXema

NpUBOJHOTO OapabaHa ¢ yriioM oOXBaTa O M HaTsHKEHUsT B HaOeraromed Sis

U coeraromieil Sc; BETBSIX JICHTHI. BBIIETUM dJIEMEHTapHBIN yroil do. ¢ HaTsSHKeHHEM
JIEHTBHI B 3TOM MeCTE S.

PagmanbHass cocTaBistomiasi, KOTOpPas
pUKUMaeT JISHTY K O0apabaHy,

Suo

R:2S-sin@.
2

. do  do
Tax kak A1 MabIX yTII0B sm7 x 7 , TO

MOKHO 3aIlicCaThb

da
R:2S7:Sd(l
Pucynok 3.1 — PacueTHas cxema
IPUBOAHOrO OapabaHa Torga npupameHue TIroporo yCUiIus Ha
ayre do ipu KodhPuImeHTe TpeHus L MEXITY
JeHTou 1 6apabanom coctaBuT dS =R-p=p-S-da.
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Takum 06pazom,

WuTerpupys 9T0 ypaBHEHHE B Ipejenax u3MeHeHus yria do ot 0 10 oo 1 S oT Sys
10 Scs, TOTYUUM

1 ds
[*do=—[5% =
0 u S5 S

Hcxonast u3 aToro,

o=l =L ns, -, =L,
O TR

a-uzlnS”ﬁ.

co

Hcnonw3ys onpeaeneHue sorapudma, moryaum

S
po _ T Ho — e
e =—"ym S, =5,-e".
cb

Benmuuuny e"*, onpenensonlyo TAroByr CIIOCOOHOCTh MPUBOIHOTO OapabaHa,
HA3BIBAIOT TATOBBIM (haKTOPOM.

TsroBoe (OKpYKHOE) yCHIIE, KOTOPOE MOKET IepeaaTh MPUBOAHOM OapadaH Oe3
ydeTa MmoTeph U3-3a KECTKOCTH JICHTHI, COCTABHUT

W= Snﬁ - Sc6 = Sc6 . e“’“ - Sc6 = Sc6 (e“’“ — 1)

Tsrosoe ycuiue, KOTOpoe MOXET OBITh HEpeAaHo Ha JEHTY OT MPHUBOJHOIO
O6apabaHa, BO3pacTaeT ¢ yBEIMUYEHUEM yIiia 00XBara o, KOd(pUIMEHTa TPEHUS L U
MIEPBOHAYAIBHOTO HATSKEHUS JICHTHI S ;.

Ilopaooxk evinonnenus padbomot

1 3yunTh OCHOBHBIC MMOJIOKEHHUS TEOPHH TEepeadll CHIIBI TPSHHSI, 3aPHCOBATH
cxemy JIabopaTOpPHOU YCTaHOBKH.

2 YCTaHOBUTH 3aBUCUMOCTH TSATOBOTO YCHWJIMS OT yIJIa 0OXBaTa, MEPBOHAYAIb-
HOTO HATSOKEHUS, KOdP(UIIMEHTa TPEHUs, OT YCHIIHS TPYXKATHs JICHTHI K OapabaHy
TPWKAMHBIM POJTUKOM.
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KOHmpo./leble eonpocol

1 Yro Takoe TATOBBIN PakTop MpUBOAHOTO Oapabana?

2 Yemy paBeH HauOOJIbIINN yroyl 00XBaTa JIEHTOW MPUBOJHOTO OapabaHa B
onHOOapabaHHOM MpHUBOJIE?

3 Ot 4vero 3aBUCUT KOA(PPULIMEHT TPEHUS L JIEHTHI 0 OapabaH?

4 Kakum 00pa3oM MOKHO OBBICUTH KOI(PUIIMEHT TPEHHUS L JIEHTHI 0 OapabaH?

5 Kak MOKHO MOBBICUTH TSATOBYIO CIIOCOOHOCTH MPUBOAHOTO OapabaHa?

4 UccaenoBanmne padoThbl JIEHTOYHOI0 KOHBelepa

Heab padoThl: M3yYUTh KOHCTPYKIIHIO JIGHTOYHOI'O KOHBEMEpa U €ro COCTaBHbIX
4yacTeil; ONpeAeNUTh MPOU3BOAUTEIBHOCT W MOIIHOCTh HPHUBOJA JIEHTOYHOIO
KOHBelepa, a TAKKE CUIIy COMPOTUBIEHUS ABUKEHUIO JIEHTHI IO POJIMKOOIIOPE.

JIeHTOYHBIMU KOHBEHEpaMy HAa3bIBAaIOT MAalllMHBI HENPEPHIBHOIO TPAHCIOPTA,
HECYIIUM M TSATOBBIM 3JIEMEHTOM KOTOPBIX SIBJIsieTCS THOKas JieHTa. OHU IIKUPOKO
OPUMEHSIOTCS JIJIsl TIEPEMENICHUS ChIMMYYUX M IITYYHBIX T'PY30B BO BCEX 00JaCTIX
IIPOMBIIIJIEHHOTO U CEIbCKOXO3SIMICTBEHHOTO MPOU3BOJACTBA, B KaUYECTBE AJIEMEHTOB
IIOIPY304YHO-PA3rPy30YHBIX U IEPETPYy30UHBIX YCTPOMCTB. JIEHTOYHBIE KOHBEUEPHI
MOTYT M€pEMEIIATh TPY3bl HA PACCTOSIHUE 110 3...5 KM B OJIHOM KOHBelepe (B OTIeNb-
HBIX ciry4asx 10 14 kM) u 10 100 kM B cucTeMe 13 HeCKOJIbKUX KoHBeiepoB. CytecT-
BEHHBIM MPEUMYIIECTBOM JIEHTOYHBIX KOHBEUEPOB SBIISETCA 3HAYUTEIbHAS MPOU3-
BOJUTEIILHOCTh, KOTOpAst MPHU OOJBINX CKOPOCTSIX ABWKEHUA (6...8 M/C) U MUpHHE
neHTsl (10 3000 mm) mocturaet mo 30000 1/4. K HEmocTaTKaM JIEHTOYHBIX KOHBEHEPOB
MOHO OTHECTHU BBICOKYIO CTOMMOCTbH JIEHTHI U POJMKOOIOP, COCTABIISIIOIIUX COOT-
BeTCcTBEHHO 0K0JI0 50 % 1 30 % ot o01elt crouMocTu koHBelepa. CiieryeT OTMETHUTb,
YTO WCIIOJIb30BAaHUE ATHUX KOHBEHWEPOB 3aTPYAHUTEIHHO MPHU TPAHCIOPTUPOBAHUU
MBUICBUIHBIX, TOPSIYMX U TSHKETBIX CHIMTyYUX TPY30B, a TAKXKE MPHU Yriax HakKJIOHa
Tpacchl, npebimatonmx 18°...20°.

Hecymum u TAroBbIM 3JIEMEHTOM JIEGHTOYHOT'O KOHBEHEpa oO0LIero Ha3HAaueHUs
(pucyHok 4.1) siBnsiercs OeckOoHeuHass TMOKas JIEHTa, OMUpAaromiasics BepxHel 13
U HIDKHEH (X0J10CTO#) /4 BETBSIMU Ha POJIUKOOMOPHI 4 U 5 M orubaroiasi Ha KOHIax
KOHBelWepa MpUBOAHON / U HATHKHOM 2 OapabaHbl. Y KOPOTKUX KOHBEHEPOB, YACTO
UCIIOIb3YEMBIX I MEPEMEIIECHUSI IITYYHBIX TPY30B, a TaKK€ B MECTaxX pas3rpy3Ku
JICHTHI TUTY’KKOBBIMH Pa3rpyXaTeisiMU, padodas BETBb MOXKET CKOJIB3UTH IO JIepe-
BIHHOMY WJIM METAJUIMYECKOMY HacTuily. J[BukeHue seHTe mnepeaaercs (puk-
IIMOHHBIM CIIOCOOOM (TpeHHeM) OT TpuBOIHOTO Oapabana /. HeoOxommmoe mepBo-
HavyaJIbHOE HATSKEHUE Ha COEerarolleil BETBU JICHThI CO3/1a€TCsl HATSXKHBIM OapabaHoM
IpY MOMOIIM TPY30BOr0 HATSHKHOTO ycTpoiicTBa /5. JIns KOHBeepoB HEOOJbLION
JUTUHBI (10 60 M) HCTIONB3YIOT HATSX)KHOE YCTPOMCTBO BUHTOBOTO THIIA.
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L — nnuHa xoHBeiiepa; L' — niuHaA TPaHCMOPTUPOBAHUS;, Ly — XOJ HATSHKHOTO YCTPOMCTBA;
ls, [y — paccTOsIHME MEXAY POJMKOOIIOPAMU COOTBETCTBEHHO BEPXHEH U HUKHEH BETBU

Pucynok 4.1 — Cxema J1€HTOYHOIO KOHBelepa

Jlnst yBenuueHus yria o0xBaTa NpUBOAHOrO OapabaHa U yMEHbIIEHUs radapuTa
KOHBelepa 1o BICOTE OKOJIO KOHIIEBBIX 0apa0daHoB / U 2 yCTaHOBJICHBI OTKIIOHSIOIINE
O0apabanbl 3. TpaHcnopTupyemblid chimyuuid rpy3 /(0 mojaeTcss B 3arpy304HOe
yCTpOHCTBO /1, 000pYyI0BAHHOE HAMPABISAIOMIUMHU 6 U JICHTOH, TPAHCIIOPTUPYETCS K
KoHIIeBOMY Oapabany /. Ilon npeiictBUEM COOCTBEHHOW CHIIBI TSKECTH M CHIIBI
UHEPIMU TPY3 MOCTYIMAET B pa3rpy304HOE YCTPOHUCTBO (IPHUEMHYIO BOPOHKY) /2. Jlys
OUMCTKHM paboueil U Hepabouel MOBEPXHOCTH JICHTHI, HAPYKHOUW IHJIMHIPUIECKOM
MOBEPXHOCTH MPUBOJHOTO OapabaHa OT OCTATKOB MPHJIUIIIIETO I MTPOCHITIABIIETOCS
rpy3a HpeayCcMOTpeHbl o4yucTuTenu 7—9. B Mecte 3arpy3ku KOHBeilepa ycTaHaB-
JUBAIOT C MEHBIIMM IIarOM aMMOPTU3UPYIOLIUE POJMKOOIOPHL. J{J1s1 OTOPHI JIEHTHI Ha
y4acTKe MeXIy KOHIIeBBIMU OapabaHamMH yCTaHABIMBAIOT POJIMKOOMOPHI MIIH CILIOMI-
HOM HacTuia (U3 JepeBa, CTANU, IJIACTMACChl) WJIM KOMOMHUPOBAHHBIN (UepeloBaHUE
HACTWJIa U poJukoonop). Hactun ucnons3yroT o4eHb peko — 00bIYHO Ha KOHBeWepax
Majioil JJWHBI NpPU TPAHCIOPTUPOBAHUM JIETKUX IITYYHBIX TPY30B M B CIIydasx
NPUMEHEHUS TUTY’)KKOBBIX pa3rpyKarefied Mpu TPAHCIOPTUPOBAHWU HACBITHBIX
rpy3oB. Haubounbliliee pacrpocTpaHeHrne UMEIOT IMIMHIPUYECKUE POJIMKOOIOPHI pa3-
JMYHBIX TUIIOB U KOHCTpYKUMi. [Tpu paboTre JeHTOYHOrO KOHBEHEpa Mo pa3InyHbIM
npyuurHaM (HECMMMETpUYHAas 3arpy3ka JICHTHI, HaJIMIIaHWE Tpy3a Ha OapabOaHbl U
POJIMKH, HEPABHOMEPHAsI BBITSKKA JIEHTHI IO IIIMPUHE U JIP.) BO3MOXKEH MONEPEUHbIN
CIBUT JICHTHI C POJIUKOB. J[Ji1 aBTOMaTHU4€CKOTO BIPABHUBAHUS XOJa JIE€HThI UCIIOb-
3YIOT LIEHTPUPYIOIIUE POITUKOOOPHI PA3TUYHBIX KOHCTPYKIIUH 1J11 HEPEBEPCUBHBIX U
PEBEPCUBHBIX KOHBEMEPOB. Pasrpys3ka JICHTOUHOIO KOHBEHWEpAa MOYKET OCYLIECTB-
JATBCSA Yepe3 KOHIEBOM OapabdaH B NMPHUEMHYIO BOPOHKY WJIM B MPOMEXYTOUHBIX
TOYKax (HampuMmep, IpHU paclpeAesIeHUH ChITydero rpysa mno OyHKepaMm M CHIJIOCaM)
C ToMOIIbl0 OapabaHHBIX WM IUTY>KKOBBIX pasrpyxareneil. B koHBeiiepax niu-
HOM 60...500 M HCHONB3YIOT TPY30BBIE HATSKHBIE YCTPOMCTBA — TEJICKEUHOE WU
paMHOe, Ha KOHBeMepax Oosbiion npoTsbkeHHOCTH (500 M 1 6osee) U mpu CIOKHOU
Tpacce HCHONBb3YIOT Tpy30se0eouHble U J1e0eIOUHbIE HATSDKHBIE YCTPOMCTBA,
00€eCIeynBaOIINe HATSXKHBIE YCUIIUS B HECKOJIBKO COT KWJIOHBIOTOHOB TIPH TATOBOM
ycunuu 100...150 kH.

[Ipon3BOAUTENBHOCTH JIEHTOYHOTO KOHBENEPA MPU TPAHCIIOPTUPOBAHUM HACHIII-
HBIX WA MITYYHBIX TPY30B 3aBUCUT OT CKOPOCTHU JABMKEHHS JICHTHI V, M/C, TUTOIIAAN
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TIOIIEPEYHOrO CEYEHHs HACKIIIHOIO IPy3a Ha JIEHTE F, M?, IIOTHOCTU HACKHIITHOIO IPy-
3a p, T/M, IIara pacloI0KEHHs MITYYHBIX IPY30B Ha JIEHTE d, M, CPEIHEH MACChI
IITYYHOTO TPYy3a M, KT, U OIPeaeseTcs 1Mo GopMyiam:
— IIpH TPAHCTIOPTUPOBAHUY HACKHITHBIX TPY30B:
a) o0beMHas pousBouTeNbHOCTS O, =3600-V - F/;
0) maccoBast npouszsoauTensHocTs O =3600-V - F -p;

— IIPY TPAHCIIOPTUPOBAHUY IITYYHBIX TPY30B:

%
a) MOIITy4YHas IPON3BOAUTENBHOCTE N =3,6—;
a
V
0) MaccoBasi MPOU3BOAUTEINBHOCTh ) = 3,6—m.
a

OO61iee conpoTUBIICHNE TTPU YCTAHOBUBIIIEMCS IB>KCHHUH JICHTHI 110 BCEH Tpacce
3arpy>KeHHOTO KOHBEHEpa, paBHOE TATOBOMY YCHUIIHIO, MOXET OBITH OMPEACIICHO 10
00001eHHOM (hopmyie

W~K, 'Lr[(gr +8ppt 8,05 +(gy +gP.H)(DH]ig1“ H,

rae Lr — niuHa TOPU3OHTAIBHOM MPOEKIMH PACCTOSHUSA MEXKIY OCSIMH KOHIEBBIX
OapabaHOB KOHBeepa, M;

gr, g1, grB., grH — JIMHEHHBIE CUJIbI TSXKECTU COOTBETCTBEHHO Ipy3a, JIEHTHI U
BpAIIAONINXCS YaCcTeH POJITUKOOTIOp BEPXHEH U HUKHEH BeTBel, H/Mm;

®B, Wx — KOIPPUITUEHTHI COMPOTUBIICHUS JBMKEHHUIO COOTBETCTBEHHO BEpXHEH U
HIWKHENH BeTBeW JIeHThl, s~y = 0,018...0,045 B 3aBUCHUMOCTH OT YCIOBHUM
AKCIUTYaTalluu;

H — BbICOTA NTOABEMA (+) WM OMMyCKaHus (—) IEPEMENIaeMOoro rpysa, M;

K7 — 0000meHHbIit KO3 PUIIMEHT MECTHBIX CONPOTUBICHUN HAa OOOPOTHBIX
OapabaHax OTKJIOHSIONINX YCTPOMCTBAX, MECTaX 3arPy3KH U pa3TPy3KH, 3aBUCSIIIHMA OT
JUIMHBI  KOHBeWepa. YucneHHble 3HaUYeHUS  KOd(hUIMEHTa  MpeJCTaBIICHbI
B Ta0mute 4.1.

Ta6muma 4.1 — Yncnenuslie 3HaueHUN KOAGOUIIMEHTa MECTHBIX COMPOTUBIICHUHN

Lr,m 10 20 30 40 50 100 | 200 | 300 | 500 1000 u 6onee
Kn 4,5 3,2 2,8 2,6 2,4 1,7 1,5 1,4 1,3 1,1

MormHocts N, kBT, npuBogHOrO ABuratens ¢ ydetom koddduumeHTa 3amaca
K3=1,15 u obmero KIIJI n = 0,8...0,9 mexanusma npuBoAa BBIUUCIAETCS IO
dbopmyie

v Kwr
10007
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ConpoTuBiieHHE JIBUKEHHUIO JIGHTHI MO POJMKOOMOPE COCTOUT U3 CIICTYIONTUX
COCTABJISIFOIINX: COMPOTUBIIeHUE OT aedopmanuu rpy3a (40 %...50 %), compoTus-
JeHue BpaieHuto posukoB (20 %...25 %), conpoTUBIEHUE OT BAABIMBAHUS POJIUKOB
B JeHTy (10 %...15 %), conpoTuBnenue ot u3ruda sentsl (10 %...20 %).

IHopaook evinonenus padomaot

I M3yunTh KOHCTPYKLMIO JICHTOYHOTO KOHBEHWEPA U OCHOBBI €TI0 PacyeTa.

2 V3mepuTh WHPHHY JIEHTBI, CKOPOCTh €€ IBHKEHHUS WM JUIMHY KOHBEHEpa,
HaXOJsIIErocs B Ja0OpaTopuy U ONPEAESIUTh IMPOU3BOAUTEIBLHOCTh KOHBEWEpa Mpu
TPaHCIOPTUPOBAHUU 3aJAHHOTO I'Py3a, CONPOTUBIICHUE IBUKEHUIO JIEHTHI ¥ MOLTHOCTH
IIPUBOJA.

3 IlocTpoWTh TPAaEGKTOPHUIO JABMXKEHHUS 4YacTULl I'py3a IIPU pasrpy3Ke uepes
KOHIIeBOI OapabaH.

KOHmPOJleble sonpocol

1 Kak ycTpoeH J1eHTOuHbI KOHBeWep?

2 YKaXuTe TOCTOMHCTBA M HEJIOCTATKU JIEHTOYHBIX KOHBEHEPOB.

3 Kak moBBICUTBH TATOBYIO CIIOCOOHOCTH IPUBO/IA IEHTOYHOTO KOHBeWepa?
4 Kakue ycTpoiicTBa NPUMEHSIIOT JAJI Pa3rpy3KU JEHTOYHBIX KOHBEHEPOB?
5 Kakue ycrpoiicTBa IpUMEHSIOT ISl OUUCTKH JIEHT?

5 U3yueHne yCcTpPOiiCcTBA M HUCCJIeI0OBaHUEe PAadOThI IUIACTUHYATOIO
KOHBeilepa

Heab padoThl: M3yYUTh KOHCTPYKLMIO INIACTUHYATOTO KOHBEHEPA U €ro COCTaB-
HBIX YaCTEH; ONPEIECICHUE CUIIbl COITPOTUBIICHUS IBMKEHUIO U MOILIHOCTH IIPUBOJA,
a TaKXe JOMOJHUTENIbHBIX TMHAMUUYECKUX YCUIIMI pu paboTe KOHBelepa.

[ImacTuHYaTBIE KOHBEMEPHI CITYKaT 1Sl HENPEPBIBHOTO TPAHCIIOPTUPOBAHUSA Ha-
CBIIIHBIX U IITYYHBIX IPY30B IO TPACCE, PACIIOI0KEHHON B BEPTUKAIBHOMN MIIOCKOCTH.

[Ipu cnernuanbHOM HCIIOTHEHUHM Tpacca KOHBeepa MOXET ObITh MPOCTPAHCT-
BEHHOW. THTrOBBIM AIEMEHTOM KOHBEWepa SBISETCS OJHA WM JIBE LENHU, IPy30-
HECYIIUM — JKECTKHM, METAUUIMYECKUW WM, PEXKE, NCPEBSHHBINA, IIACTMACCOBBIM,
PE3UHOTKAHEBBIN HACTUII, COCTOSIIIIUI U3 OTACIIBHBIX IUIACTUH. [[elicTBrE TMHAMUYECKHUX
HArpy30K Ha TSTOBBIC 1M OTPAHWYMBAET CKOPOCTh MX JABMKeHus a0 1...1,25 wm/c,
OOBIYHO CKOPOCTH JIBKEeHMsI He mpeBbimaeT 0,35 m/c. OgHako, Onarogaps kenoo-
gaToii (popme W OONBINON MUPUHE HACTWIA, WX TPOU3BOJUTEIHLHOCTH JOCTUTACT
10 2000 1/4 u Gonee. JJanbHOCTH Oe3meperpy304HOTo TPAHCIIOPTUPOBAHKS MHOTOIIPH-
BOJIHBIMM KOHBEHWEpPAMU JOCTUTAET 2 KM. YTOJ HAaKJIOHA IJIACTUHYAThIX KOHBEHMEPOB
MOKeT ObITh 35°...60° a B OTHENbHBIX CIOydasX NpU MPUMEHEHUH KOpoOYaToro
HacTwia ¢ neperopojkamu — 10 70°. [IpenmMynecTBoM maacTUHYATBIX KOHBEHEPOB 10
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CPaBHEHHUIO C JICHTOYHBIMHU SIBJIIETCS HX OOJbIIasi MIPUCIIOCOOJIEHHOCTh IS
TPAHCIIOPTUPOBAHUS KPYITHOKYCKOBBIX, OCTPOKPOMOYHBIX, TOPSYUX U APYTUX MOA00-
HBIX TIPY30B, BBI3BIBAIOIIMX IIOBPEKICHHE KOHBEHMEpHBIX JIeHT. K HemocraTkam
IUTACTUHYATBIX KOHBEHEPOB OTHOCATCS: OOJIbIIAs MAcCa, CII0KHOCTh U3rOTOBJIEHUS U
BBICOKasi CTOMMOCTh XOJOBOM 4YacTW (IJIACTUHYATBIM HACTWI C  LEIMSIMH).
[InacTuHuaTelii KOHBeWep (pUCYHOK 5.1) uMeeT XOA0BYIO YacTh C OJHOM WJIU IBYMS
TATOBBIMM LEMSAMHU 3, CHAOKEHHBIMH B KaXJOM IIAPHUPE OMOPHBIMU KaTkaMu. Llenu
IIPUBOJATCA B JBUKECHHE NMPUBOIHBIMU 3BE3/1I0YKAMU 7 OT dJeKTpoaBurarens /I yepes
penykTop /2 u OTKpBITYIO 3yOuaryro mnepemady 9. Ha mpoTHBOMOIO0XHOM KOHIIE
KOHBEMepa YCTaHOBJICHBI HATSKHBIE 3BE3/I0YKU C HATSDKHBIM ycTpoiicTBoM /. KaTtku
TATOBBIX LENEH KAaTATCA 10 HAIPABJIIFOLIUM IYTSIM 6, IPUKPEIUICHHBIM K CTaHUHE J.

Pucynok 5.1 — IlnacTuHYaTHIi KOHBEHep 001Iero Ha3HaYCHUS

Hactun 4 xonBeliepa oOpa3oBaH u3 OOpTOBBIX (JIOTKOBBIX) MacTuH. Konseiiep
3arpy’karoT B JIOOOM MecTe IO JJMHE padoueil BETBU 4Yepe3 OJIHY WM HECKOJIBKO
PSAZIOM PaCIIOJIOAKEHHBIX 3arpy30YHbIX BOPOHOK 2, a pa3TrpyKaroT yepe3 KOHIIEBYIO
pasrpy304Hyto KOpoOKY € pa3rpy304HOil BOPOHKOMH §.

B rmuiacTMHYATBIX KOHBEWEpax MPUMEHSIOT HACTUIIbI PA3IUYHBIX THUIIOB —
TUTIOCKUIM Pa30MKHYTBIN, TUIOCKHN COMKHYTHIN, 0€300PTOBBINM BOJITHUCTHIN, OOPTOBBII
BOJIHUCTBIN, KopoOuaTeiii u 1p. K croenuanbHBIM ITUTACTMHYATHIM KOHBeEHepam
OTHOCSITCSL pa3JIMBOYHBIC MAILIUHBI 1JI1 TPAHCIOPTUPOBAHUS U OXJIAXKICHUS HKHUJKOTO
METallla, JCKAJATOPBl, MACCAXUPCKHE KOHBEMEPHI M KOHBEMEPHI C HACTUIIOM
cnoxuoro mpodwis. [IpuBogHBIE 3BE3M0YKH IUIACTUHYATHIX KOHBEHEPOB OOBIYHO
UMEIOT MSITh—BOCEMb 3yObEB U M3TOTABIIUBAIOT UX JIMTHIMU U3 CTAIU WK COCTABHBIMU
C JIUTBIM KOPIYCOM W3 YyTryHa M BEHIIOM M3 JIUCTOBOM cTtanu. [{ns obecrneueHus
pPaBHOMEpPHOM Tepefadyu TATOBOTO YCWIUSI U JUKBUJALMK BO3MOXKHOCTH TEpEKoca
1ere MPUBOJHBIE 3BE3/I0YKM 3aKPEIUISIOT HAa TMPUBOJHOM Bally CO CTPOrO
OJIMHAKOBBIM B3aMMHBIM PACIOJIOKEHHEM 3yObeB B 00eux 3Be3noukax. HaTsxkHoe
YCTPOMCTBO KOHBEHepa — BUHTOBOE WJIM MPY>KUHHO-BUHTOBOE, YCTAaHABIMBAETCS Ha
KOHIIEBBIX 3B€3704KaX. X0 HaTskHOro ycrpoiictBa 320...1000 MM nmpuHHMaeTcs B
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3aBUCUMOCTH OT IIlara TATOBOW IIeMH, OOBIYHO HE MEHEE OJHOTO—/IByX IIIaroB.
Harsxnoe yeunue 1...3 kH.

MakcuManbHOE CTATHYECKOE HATSHKEHHE 1erell S [IACTHHYATOro KOHBelepa
Y CWJIy COIIPOTUBIICHUS IBWKECHUIO W I IPOEKTHOTO pacyeTa U NMPeaBapUTEIIbHOIO

BbIOOpa THUMOpa3Mepa LeNd MOXHO ONpPEAeNIUuTh MO MPHUOIMKEHHON 0000UIEHHOM
dbopmyie

S ~1,05(S

min

+W) :1705{Smin +(’3[(gr +80)L, + g, 'LX]igr 'H}a
rae 1,05 — 0600meHHbIH K03 (UITMESHT MECTHBIX COITPOTUBIICHUI;

S, — HaUMeHblIee HaTsbkeHue neneld, S . = 2000...3000 H;

g,» & — JIMHEeWHbIe cuiIbl TsxecTH, H/M;

L., L,— mIrHa TOPHU30HTAJIBHON IPOECKUUHU 3arpy’KEHHOW U HE3arpyKE€HHOU

BETBEU KOHBEWEPA;
H — BpicoTa nognpema (+) uiau onyckanus (—) rpysa, M;
® — KO3 (PUIMEHT CONPOTHUBIICHHS ABMXKCHHUIO XOJIOBOM YacTH TJIACTUHYATOIO
KOHBeEWepa; Uil KATKOB Ha MOJIIUIHUKAX CKOJIbxkeHus — ® = 0,06...0,13, 11 kaTkoB
Ha oAmMUITHUKaX kaueHus — o = 0,02...0,045.
MommHocTh TpUBOAA

Wy
10001

[Ipy NOCTOSITHHOM YIJI0BOM CKOPOCTH ITPUBOJHOM 3BE30UKU CKOPOCTh IBUKEHUS
LENU HE OCTAeTCAd MOCTOSHHOM; OHA MEPUOJMYECKH U3MEHsieTCs (IIyJIbCHPYET) IO
ONPENEIICHHOMY KHHEMATHYECKOMY 3aKOHy. JUIMTEIBHOCTh NEPUONOB HEPABHO-
MEPHOCTH JBW)KCHMS LN paBHA BPEMEHU II0BOPOTA IPHUBOJHOM 3BE3I0YKM HA
LEHTPAJIBHBIN YIoJI, COOTBETCTBYIOIIMI OJHOMY 3BeHY Lienu. HepaBHOMEpPHOCTH 1BU-
JKEHUS TATOBOI'O 3JIEMEHTA BBI3BIBACT JIONOJHUTEIBHBIE TUHAMUYECKUE YCUIIUS, TEM
0oJbIlIME MO BEJIWYMHE, YeM OOoJblle YCKOPEHUS NpU MyJIbCUPYIOIIEM ABMXKEHUU
CaMOro KOHBEHEpa M PACHOJ0KEHHOIO Ha HEM Ipy3a. JTU JONOJHUTEIbHBIE JAUHA-
MHUYECKHE CUJIbI HE TOJIBKO YBEIMUMBAIOT OOIYIO MPOJOJIBHYIO CHITY, IEHCTBYIOIIYIO
Ha TATOBBIN JIEMEHT, HO U BCIIEICTBUE MHOTOKPATHOCTH JEUCTBHS BBI3BIBAIOT B LIEIIAX
ycranoctHbele siBieHus. [Ipu Bxome 3y0a MpUBOAHOW 3BE3AOYKM B 3alICTIIICHHE C
[IAPHAPOM 1€MW MPOUCXOJIUT yAAp, YTO BBI3BIBAET IMONEPEUHBbIE KOJIEOAHUS LIETH.
B pacuerax mnomepeunble KojieOaHHMs HE NPUHUMAIOT BO BHUMaHHE, T. K. OHH
pacnpocTpaHsAOTCs Ha HEOOJIbIION YyYacTOK LIETIH U B HUX Y4aCTBYET HE3HAUUTEIbHAs
4acTh KOHBEWEPA U Ipy3a.

MakcuManbHass TPOJMOJIbHAS TONOJHUTENbHAS IWHAMHYECKAs CHIA, JIEUCT-
BYIOIIIAsl Ha LIENb C YYETOM YJapHOT0 BO3ACUCTBUA 3y0a Ha IIapHUp LIEIH,
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2
SiX:KH(Z-n-V] cl-mr+c2-mX,
Ly

rie Ky — xodpduuueHT, y4UTHIBAIOMIMK HWHTEPPEPEHLMIO YOPYruX BOJH,
Ku=0,75...1,5;

c1, 2 — KO3(PUIIMEHT ydacTus B KoJeOaTeJIbHOM IMpOIECCe MAacCChl Iepeme-
[IaeMOro rpy3a U X0J0BOM udactu KoHBewepa (c1 = 0,7...0,8 il KpyTOHAKIOHHBIX
KoHBelepoB mpu 3 > 20° u ¢ = 0,5...0,7 ang npoynx KoHBeHepoB; ¢2 = 1 mpu uiMHe
TaroBoro 3nemMenta L < 50 m; ¢2 = 0,75 pu L = 50...120 M; c2 = 0,5 ipu L > 120 m);

mr, my — MaccChl Tpy3a U XOJO0BOM YaCTH KOHBEWEPA, KT.

MakcumanbHOE HATSKEHUE LENEd ¢ yYeTOM JOMOJHUTEIbHON AUHAMHUYECKOMN

Harpy3K COCTaBUT

— QCT A
Smax =S5, max + Smax .
Ilopaook evinonnenus padbomot

1 M3y4nTh KOHCTPYKIIMH IUIACTUHYATHIX KOHBEUEPOB U OCHOBBI UX pacyeTa.
2 OnpenenuTb OCHOBHBIE IMapaMeTpbl IUIACTHHYATOIO KOHBEWEpa, YCTaHOB-
JeHHoTro B ytabopartopuu (V, z, ¢, , my).

3 Onpenenuth CTaTUYECKOE W JAUHAMUYECKOE HATSHKEHUE €N C YYETOM
kod(puneHTa ux HepaBHOMEPHOTO HaTsokeHus K, = 1,1.

KOHmpo./leble eonpocol

1 OOBsicHUTE YCTPONCTBO TNIACTUHYATOTO KOHBEWepa.

2 Tlepeuucnure JOCTOMHCTBA U HEIOCTATKU MJIACTUHYATHIX KOHBEHEPOB.

3 Kakue Tumbl HacTHIa IPUMEHSIOT B IUNIACTUHYATHIX KOHBEepax?

4 Ot 4ero 3aBUCHUT BBIOOp THIIA HACTHIIA?

5 Ot 4ero 3aBUCHUT BBIOOpP HATSIKHOI'O YCTPOMCTBA IJIACTUHYATOIO KOHBEepa?

6 N3yyeHHe KOHCTPYKIIMM M HCC/eI0BaHHEe PadoThl KOBIIOBOIO
JjeBaTropa

Leab padoThbl: U3yYUTHh THUIIBI, 00JIACTU TPUMEHEHUS, OOIIEe YCTPOHUCTBO H
PA3HOBUIHOCTH 3JIEBATOPOB; ONPEACIUTH MPOU3BOIUTEILHOCTH, HATSHDKEHUS TATOBOTO
AJIEeMEHTa ¥ MOITHOCTH MPUBOJIA; U3YYUTh KPUTEPUH XapaKTepa pa3rpy3KH KOBIICH.

DneBaTopbl CIIyXaT JJI1 TPAaHCHOPTUPOBAHUS HACBIMHBIX WA IITYYHBIX FPY30B
0 BEPTUKAJIBHOMY WM KPYTOHAKJIOHHOMY (mox yriiom 60°...82° K TrOpU30HTaIH)
HaAIpaBJICHUIO — BEPTUKaIbHbIE W HakJIOHHBIE. [0 poay rpy3oHecyliero s3jieMeHTta
3JIeBaTOpPbl OBIBAIOT KOBILIOBBIE, MOJOYHBIE W JIIOJEYHbIC, a IO THUILy TACOBOIO
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AJIEMEHTA — JIEHTOYHbIE, IIEMHbIE, KaHaTHbIe. KOBIIIOBBIE 3JI€BATOPHI MPUMEHSIOT IS
NIEPEMEILICHHS] HACBIITHBIX TPYy30B (MBUIEBUIHBIX, 3€PHUCTHIX, KYCKOBBIX — 3€pHA,
MyKHd, Topda, Yyrias U T.1.) HA TPEANPUATAIX XUMUYECKOW, METAJUTyPTHUECKOU H
MaIllMHOCTPOUTENBHON MPOMBINUIEHHOCTH. JIIOJI€UHbIE W TIOJIOYHBIE 3JI€BATOPHI
CIy’KaT Il TPAHCIOPTUPOBAHUSI IITYYHBIX TPy30B (MEIIKOB, SIIIUKOB, OTAEIbHBIX
JeTalieil) Ha CKJIaJaX WU MPEAIPUSITHSAX PA3NIHUYHBIX OTPACied MpPOMBIIUIEHHOCTH.
KoBmoBbiii 3neBatop (puUCyHOK 6.1) uMeeT BEpPTHKAIbHO 3aMKHYTBHIM TATOBBIM
37eMEHT [/ C TPUKPEIUICHHBIMH K HeMy KoBlnamu 2. TsroBwlid 37e€MEHT orudaet
BEPXHUI NPUBOJHON 5 M HIKHUM HATsDKHOU 9 OapabaHbl (MM 3BE3/I0UKH). X0/10Bas
4acTh M NOBOPOTHBIE YCTPOMCTBA 3JIEBATOPA Pa3MELIAIOTCS B 3aKPBITOM KOXKYXE,
COCTOSIIIEM U3 BEPXHEW 4acCTH — OTO0JIOBKA 6, CPEIHEN CEKUMHU 4 M HUKHEH 4acTh —
Oammaka /(). TAroBbli 371€MEHT C KOBIIAMU MIPUBOJUTCA B IBMXKEHHE OT MpUBojAa 2,
a HaTSKEHHUE CO3/1aeTCsl HATSKHBIM ycTpoiicTBOM §. HacekimHoil rpy3 momaercsi B
3arpy304HbIil MaTpyOOK (HOCOK) B HUKHEH YacCTH 3JIeBaTOpa, 3arpy>kKaercs B KOBIIIH,
MIOJTHUMAETCSI BBEPX U pa3rpyKaeTcsi Ha BepxHeM OapabaHe Wiin 3Be37/0YKe B MaTpyOoK
BEpXHEH yacTu 3reBatopa. [IpuBos smeBaropa cHaOxkeH OCTaHOBOM [/ (PONHMKOBBIH,
XpanoBbli WJIM HOPMAJIbHBIA 3aKPBITHII aBTOMaTUYECKUN TOPMO3) I MPENOTBpa-
meHUsT OOpaTHOTO JBMKEHUS XOJIOBOM YacTH TOJ JCHCTBUEM CHIIBI TSHKECTH
TpaHcHopTupyemoro rpysa. Koxxyx sneBaropa uMeeT creuuaibHble HANpaBIISIONINe
yCTpoicTBa (IIMHBI 7) JUIsl TAllIEHUS] TOPU3OHTAIBHBIX KOJIEOAHUM TSITOBOTO 3JIEMEHTA
C KOBLIAMH.

[IpeumyiiecTBaMu KOBILIOBBIX 3JIEBATOPOB SIBJISIOTCS Majible TabapuUTHBIE
pa3Mephbl, BO3MOKHOCTb MMOJa4M rpy3a Ha BbICOTY 70 60...75 M 1 OoJblION Arana3oH
IPOM3BOIUTENLHOCTH — 5...500 M*/4 1 Goee.

[Io pacnoyIOXKEHNIO KOBIIEH HAa TATOBOM JJIEMEHTE Pa3jIMYyarOT 3JIEBATOPHI C
paccTaBlI€HHBIMU KOBIIAMU, T. €. PACIIOJI0KEHHBIMU HA HEKOTOPOM PACCTOSIHUU JIPYT
OT Jpyra, ¥ ¢ COMKHYThIMH KoBIIaMH. KOBIIIOBBIE 371€BAaTOpPHI OOIIET0 HA3HAUYCHUS
paboTaroT ¢ AMAna30HOM CKOpocTel aBrkeHus kopiien 0,4...2,5 m/c. O6beM KoBIIeH
coctapiset ot 0,1 mo 148 7.

CreunanbHble KOBIIOBBIE 3JIEBATOPbI (HOpPHUM) JUIsl BEPTUKAJIBHOTO TpaHC-
MOPTUPOBAHUS 3€PHA U MYKH HA MYKOMOJIbHBIX U KOMOMKOPMOBBIX MPEANPUATHSIX U
3epHoxpanunuiax nroraauaroTca no ['OCT 10190 u uMeroT MakCUMAaIIBHYIO CKO-
pocTh 110 4 m/c, BbICOTY Togbema 0 60 M ¥ MPOU3BOAUTENBHOCTH OT 5 110 500 T/4
3epHa.

Hanonnenue (3arpy3ka) KOBIIEH 31€BaTOpa MPOU3BOIUTCS TMO0 3a4epIIbIBAHUEM
rpy3a, MO0 HAChIIaHUEM Ipy3a B KOBIIU. [IpakTHUecKH KOBILM HAMOJIHSAIOTCS TEM U
JPYTUM CIIOCOOOM OJJHOBPEMEHHO MPH MPEUMYIIIECTBEHHOM IPE00IIalaHuy OJJTHOTO U3
HuXx. HamonHeHue KOBIIEN 3a4epIibIBAHUEM IIPUMEHSIETCS B  JJEBATOpax C
pacCTaBICHHBIMU  KOBIIAMH TPU  TPAHCIOPTUPOBAHMU  XOPOIIO  CHINYYHX,
NBUICBUIHBIX, 3€PHUCTBIX M MEJIKOKYCKOBBIX HACBHIMHBIX I'Py30B (YTrOJIBHOW MbBLIH,
dpesepHoro Topda, 3epHa, mecka onuiiok). KpynmHoKyckoBble U aOpa3uBHbBIE T'PY3bl
(rpaBuii, pyJa, yrojip 4 T. I1.) YepnaTh KOBIIOM CO JIHA KOXKYyXa 3aTPyAHUTENBHO, T. K.
n3-32 OOJBIINX COMPOTUBICHUH BO3MOXKEH OTPHIB KOBIIICH M JIaxke OOPBIB TATOBOTO
AJIEMEHTA.

HamnonxneHue KoBIIeH TaKUMU T'py3aMy MPOU3BOJIUTCS HEMOCPEACTBEHHO HACHI-
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naHUeM UX B KOBIIU. [IpuMeHeHue 31oro cnoco0a BO3MOKHO TOJIBKO ITPU COMKHYTOM
PacrojIOKEHUN KOBIIEH, YTO HE MO3BOJSIET IPy3y MPOCHINAThCS MEXKIY KOBIIAMH,
U TIpU TOHM)KEHHOM CKOpOCTU JBIKEHUs (He Oojee 1 m/c), T. K. mpu OoJbLION
CKOpPOCTH KOBIIIY TUIOXO 3aIOJIHAIOTCS U OTOPAChIBAIOT TPY3.

W

L

7 :H#
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i
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PucyHok 6. 1 — BepTukanbHbIil KOBLIOBBIM 3J1€BATOP

[To cmocoOy pasrpy3ku KOBIICH 3JIEBATOPHI PA3ACISIOT Ha OBICTPOXOIHBIC C
pasrpy3Koii, TJIaBHBIM 00pa3oM, MO IEUCTBUEM IIEHTPOOEIKHOU CHIIBI U TUXOXO/IHbIC
C pasrpy3kod KOBUIEM B OCHOBHOM IOJ JEHMCTBUEM CHJIbI TSDKECTU Ipy3a. Pasrpy-
304HBIN MaTpyOOK 3€BaTOPa MOKET UMETh OOKOBOE U LIEHTPATILHOE PACIIOI0KEHNUE.

HatspkHOE yCTpOMCTBO KOBIIOBBIX 3JIEBATOPOB PA3MEIIAIOT HA BALy HUYKHETO
OapabaHa WM 3BE3/I0YKU M KpEmAT K OOKOBBIM CTEHKaM Oalimaka 3JjieBatopa. Xoj
HaTsbKHOTO ycTpoiicTBa coctasiseT 200...500 mm. [IpumeHsIIOT BUHTOBOE, TPYXKHH-
HO-BUHTOBOE WJIM TPY30BOE HATSHKHOE YCTPOMCTBO.

[TosouHbIE 371€BATOPBI MPEAHA3HAUEHBI Ui NOJBEMA PAa3IUYHBIX IITYYHBIX
Ipy30B. 3arpy3ka U pasrpy3ka IOJIOK MPOU3BOJNUTCS aBTOMATHYECKU WIH BPYYHYIO.
3axBaThI-IOJIKH BHIMOIHSIOT B BUE KPOHIITEHHOB C M30THYTON WJTH IJIOCKOM (popmoii
OMOPHOM YacTH B 3aBUCHUMOCTU OT KOH(Urypauuu rpys3a. CKOpOCTb MOJOYHBIX
aneBaropoB He Oonee 0,2...0,3 m/c.

JItoneuHble IE€BATOPBI, B OTJIMYKE OT IMOJOYHBIX, B KaYECTBE I'PY30HECYIIETO
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3JIEMEHTa MMEIOT IIAPHUPHO MOJBEIIEHHBIE K IENsIM JItoJIbKku. OHU 00eCTIedYuBarOT
3arpy3Ky W pasrpy3Ky JIOJeK B JIIOOOM MeCTe IO BBICOTE M MOTYT paboTaTh B
PEBEPCUBHOM peXHMe. Takas 0COOEHHOCTh KOHCTPYKIIMH JIOJICYHBIX 3JIEBATOPOB
MO3BOJIAET MCIOJIb30BaTh MX B KAaY€CTBE OMEPATUBHBIX CKIIANOB. [l yBelIMYeHUS
BMECTUMOCTHU TaKHUE€ AJI€BATOPhl UMEIOT BEPTUKAJIBbHBIC U TOPU3OHTAIBHBIE YYACTKU
pPa3IMYHON KOH(PUTYpaLuu.
[Ipon3BOAUTENIBLHOCTH 3JIEBATOPOB OIMPEAEIAETCA MO CAeAyoIuUM (popMynam:
— KOBIIIOBBIX
K > ¢ 2
— MOJIOYHBIX
-36 mp -V
QH — p 9
rJIe io — 00beM KOBIIIA, JI;
V — cKOpOCTb IBM>KEHUS JICHTHI WM 1€, M/C;
P — IIOTHOCTG TPy3a, T/M;
Vv — ko3 puruent 3anonnenus kopuel, y = 0,6...0,85;
{ — 11ar pacroyIOKeHUs KOBIIIEH, MOJIOK WUITU JIIOJIEK, M;
mr— Macca TPaHCIIOPTUPYEMOTO MITYYHOTO TPy3a, K.
Hatspkenue TsroBoro 3jeMeHTa B Touke HaberaHus Ha MPUBOIHOM OapaldaH uiu
3BE3/I0UKY:
— JIJIs1 KOBIIIOBBIX 3JI€BATOPOB

Sax =Sus =S (&1 +80)+ K815
— JJIs JJKOJICUHBIX BHeBaTOPOB
Smax = SHE = Smin + (gF + gO)Ha

— AJIS1 MOJIOYHBIX C')J'IeBaTOpOB
Nﬂ
Smax:SHE:Smin+(gF+g0+ / )H’

r71€ Smin — MUHUMAJIBHOE HATSHKEHHE TATOBOTO 3JIEMEHTa pU HaOeraHuu U cOeraHuu
C HaTsDKHOTO OapabaHa WM 3BE3OYKH. J[JIs HEMHBIX 3J1€BaTOPOB — Smin = 1...3 kH.
JUiss ICHTOYHBIX 3JIEBATOPOB Smin OMPEAEISETCS MO YCIOBUIO 00ECTICUEHHS TIATOBOM
criocoOHOCTH OapabaHa;

go, gr — JIMHEMHAs CWia TSHKECTH XOIOBOM YacTH JJIEBAaTOpa M Ipy3a COOT-
BETCTBCHHO, H/M;

K3 — ko3 puimeHT 3aueprnbiBaHusi, BhIpaXalOUN yIeIbHYI0 paboTy, 3aTpayu-
BaEMYI0 Ha 3aueplblBaHuE Tpy3a: s CPEeAHEKYCKOBBIX rpy30B K3 =2...4 H-M/H, nna
OPOIIKOOOpa3HbIX U MEIKOKYCKOBBIX Tpy30B K3 = 1,25...2,5 H-M/H;

H — BpICcOTA ITOBEMA TPY3Q, M;

N7 — IONONHUTENLHOE COMPOTUBJIEHUE OT KOHCOJIBHOTO PACIIONIOXKEHUS TPy3a.
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Oxpy’XHOE yCHIINE Ha TPUBOJAHOM OapabaHe UK 3BE3/J0UKE
W=S8,,-S.

MOIIIHOCTH TPUBOTHOTO JBUTATEIIS

K wr
10001

Ilopaook evinonnenus padbomot

1 M3y4uTh KOHCTPYKTUBHBIE OCOOEHHOCTH, MPUHITUI IEUCTBUS, PA3HOBUIHOCTH
Y OCHOBBI pacueTa dJIE€BaTOPOB.

2 W3MmepuTh OCHOBHBIE MapaMmeTphl Ja0OPaTOPHOTO KOBIIOBOTO 3JieBaTopa —
io, H, t, V, D.

3 Omnpenenutb 00bEMHYIO TPOU3BOAUTEIILHOCTD 3JIEBATOPA, XapaKTep pasrpys-
KM KOBIIEH, MOIIHOCTh MPUBOJA U TPACKTOPUIO ABUKECHHS YaCTHI] Ipy3a IpU pas-
rpy3Ke KOBIIEH.

KOHmpo./leble eonpocol

1 Kakwue Turbl KOBIIEH IPUMEHSIOT B KOBIIOBBIX 3JI€BATOPAX?

2 Ilepeuncinre NpenMMyIIECTBA U HEAOCTATKU KOBIIOBBIX 3JIEBATOPOB.
3 Kakue cymecTByrOT ciocoObl yCTAHOBKU U KPEIJIEHUS! KOBILIEH ?

4 Yto Ha3bIBAE€TCS MOJIOCHBIM PACCTOSHUEM U OT YETO OHO 3aBHCHUT?

5 Kak BIHSET MOMIOCHOE PACCTOSIHUE HA XapaKTep pa3rpy3Ku KOBIIEH?

7 JIeHTOYHbI¢ KOHBEHEPHI ¢ 0€CKOHTAKTHON OMOPOH JICHTBI

Heabp padoThbl: U3yYUTh KOHCTPYKTUBHBIE OCOOEHHOCTH W MPUHLIUI PaOOTHI
JIEHTOYHBIX KOHBEHEPOB ¢ OECKOHTAKTHOM OMOPOM JIEHTHI (Ha BO3AYLIHON U MarHUT-
HOM TMOJyIIKE); MPOU3BECTH CPABHUTEIIbHBIM aHAIU3 JHEprozarpar mpu paboTe
JICHTOYHOI'0 KOHBEHEpa ¢ pOJIUKOOIIOPaMU U Ha BO3AYIIHOM MOAYIIKE.

OnHUM U3 HaIpaBJICHUN JalbHEWIIEro Pa3BUTUS U COBEPIICHCTBOBAHUS KOHCT-
PYKIMI JIGHTOYHBIX KOHBEHWEPOB SIBISIIOTCS KOHBEHEpPHl ¢ OSCKOHTAKTHOM OMOpOM
JICHTBI — JICHTOYHBIE KOHBEHEPHI HA BO3YLIHOM NOAYILIKE U JICHTOYHbIE KOHBEUEPHI C
MarHMTHOM OMNOpOW JeHTHI. llepcnekTuBa CO34aHUsI KOHBEHMEPOB BBICOKOM ITPOMU3-
BOJIUTEIBHOCTU U OOJIBIION MPOTSKEHHOCTH MIPU OJJHOBPEMEHHOM CHUKEHUU yJIEb-
HOI'0 pacxo/ia SHEPTHUH U METAJUIOEMKOCTH, IPUMEHEHHUS JIEHT OOBIYHOM MPOYHOCTH
OTPAHUYMBAECTCA BO3MOKHOCTSIMHU CYLIECTBYIOIIMX KOHCTPYKIMM JIEHTOYHBIX KOH-
BEWEPOB C POIMKOOIIOPAMH.

B xonBenepax TpaIuIMOHHBIX KOHCTPYKLIHM JIEHTA HA BCEM IIPOTKEHUU TPACCHI
NOAJIEPKUBAETCA poaukoornopamu. C yBEIUYEHNUEM IIUPHUHBI JIECHTHI U HArpPy3KH Ha
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JIEHTY OT TPAHCIOPTUPYEMOI'O Ipy3a IIar PacHoIOKEHUS POJIUKOOIIOpP YMEHBIIAETCS,
a MX 4YMCIO M Macca BO3pacTaroT. Macca pOJIMKOOIIOp COCTaBIIAET B Cpel-
HeM 22 %...35 % ot obmieit Macchl KOHBeepa, a ux ctoumMoctb — 17 %...25 %. Ilpu
YBEIMYCHUH CKOPOCTH JIBIDKEHUs JIEHTHI (Oomee 3 wm/c) TpeOyeTcs MOBBINMICHHAS
TOYHOCTb M3TOTOBJICHHUA M THIaTeNbHAs OalaHCUPOBKA POJIUKOB. B cBsi3u ¢ »THM
BECbMa MEPCIEKTUBHBI pa3pabOTKH BBICOKOCKOPOCTHBIX JIEHTOYHBIX KOHBEHEPOB C
OECKOHTAaKTHOM OIOpPOM JIGHTHI MOJ| IEWCTBHEM [aBJIEHUs BO31yXa (Ha BO3AYLIHOM
NOJAYIIKE) WJIA CUJ MAarHUTHOTO ToJig (Ha MarHMUTHOW NOAyIIKe) 0€3 pOJMKOOIOP.
K HemoctaTkam JEHTOYHBIX KOHBEMEPOB C OECKOHTAKTHOM OIMOPOM JIEHTHI MOJ
JEUCTBUEM JaBJCHUS BO3JyXa CJelyeT OTHECTH NOTPEOHOCTh B JOMOJHUTEIHHOU
SHEPruu Ha 0Opa3zoBaHUE BO3YIIHOMN MOIYIIKH, KOTOPAsh YACTUYHO WM MOJHOCTBHIO
MOXKET OBITb KOMIIEHCHPOBaHA 3a CYET YMEHBILIEHHUS MOIIHOCTH Ha MPUBOIHOM
Oapabane. OOBIYHO H30BLITOYHOE JIABJIICHUE BO3AYyXa JIJIS CO3aHUS BO3YIITHOM TTOTyIII-
KU cocraBisieT okojo 2-10° IMa, uTo obGecrneunBaeT TOMIMUHY BO3AYIIHOTO 3a30-
pa 0,4...1 MM. MomHOCTb, HEOOX0AMMAs Ha CO3aHUE BO3AYIIHON OMOPHI, COCTaBIIs-
er 0,3...0,8 kBt Ha | M JqIuHBI KOHBEHepa B 3aBUCUMOCTH OT IIMPHUHBI JEHTHI U
cTereHu 3arpy3ku. Kpome Toro, JeHTOYHbIE KOHBEHEpPHl HAa BO3AYIIHOW MOAYIIKE
004TCSI COCPEIOTOYEHHBIX HArpy30K W 3aTpyAHEHHOCTh Iycka MpU 0Opa3OBaHHUU
3aBaJIOB.

Kongeiiep ¢ onopoii IeHThl Ha BO3AYIIHYIO MOAYIIKY (PUCYHOK 7.1) COCTOUT U3
JIEHTHI 2, orudaroiield IpuUBOIHOM 3 U HAaTsDKHOU [ Gapabanbl. B cpennelt yactu BeTBH
JIEHTBI TPOXOJAT O] BO3AYIIHBIMU KamepaMu 4 U 5. M3 3TuX kamep noj JEHTY HoJ
JABIICHUEM II0JAeTCs BO3AYX, NPUIIOJHUMAIOIIAN €€ U CO3JAI0LIUN BO3IYLIHYIO
OPOCIONKY (BO3AYIIHYIO NOAYIIKY) MEXAY JIGHTOM M OINOPHOM NOBEPXHOCTHIO
&Kenoba, B KOTOPOM JIBHXKETCS JICHTA.

Pucynoxk 7.1 — IIpunnunuanbHas cxeMa KOHBeEMepa ¢ JIEHTOM Ha BO3YIIHOM onope (IOIyILKE)

Ha pucynke 7.2 mpejacTaBieHbl OCHOBHBIE CXEMbl OOpa3OBaHUsI BO3YIIHOU
NOAYIIKHU JJIsl JICHTOYHBIX KOHBeiepoB. CormioBasi cxema o0pa3oBaHUsl BO3IYIITHOM
MOAYIIKH SIBJISIETCS HanOOJee palluOHANILHOM, T. K. B HEM 00Jiee MOJHO HUCIOIb3YeTCs
JABJICHUE CYKATOrO0 BO3AYyXa — CTAaTMYECKOE M JUHAMHYECKOE, MEHBIIUNA Pacxojl
BO3/lyXa M3-3a JOMOJIHUTEIBHOTO CONPOTUBIICHUS WCTEUECHUS 4Yepe3 COIUIa, JIydlas
BEpPTUKaJIbHAsA YCTOMUYMBOCTbD JIEHTHI U3-3a YMEHBIICHHS MTEPETEKaHNs BO3/lyXa BJIOJIb
KOHBElepa Mo 3a30py MEXIy JICHTOW U JKeI0OOM OT MecTa ¢ OOJbIIeH 3arpy3Koit
JEHTBI K MECTy C MeHblIer 3arpy3koi. Kpome Toro, cora aBTOMaTHUYECKH



27

PETYIUPYIOT pacxo]l BO3lyxa Mo JuiMHe >kenoba. B mectax ¢ Oomnblieit 3arpy3koi
JICHTHl W3-32 YMEHBIIICHUS 3a30pa MEXIy JIEHTOM M >KeJ000M YBEIMYMBACTCS
CONPOTHUBJIEHUE €r0 UCTEUECHHIO, a CIIEOBATEIbHO, YMEHBIIAETCS €T0 CKOPOCTb.

DTO0, B CBOIO 04€pEb, IPUBOIUT
K 3HAYUTEIbHOMY YMEHBIIECHUIO COT-
POTHUBJICHHMSI HMCTEUEHHUIO  BO3AyXa
yepe3 coruia (COMpPOTUBJIEHUE TPO-
MOPLHMOHATIBHO KBAApPaTy CKOPOCTH),
YBEJIMYEHHIO €r0 CKOPOCTH U pacxo/ia,
U, KaK CJIEeJICTBHE, K JIy4llieMy o0pa3o-
BAHUIO BO3AYIIHON MOAYIIKH MEXKIY
KEJIOOOM U JIEHTOM.

Kamepnast cxema oOpa3zoBanHus

a — KamepHas;, 60 —  COILIOBasd; BO3JIYIIIHOM TIOAYIIKA OTJIMYACTCS
6 — BO3NyNHAas cMaska; [ — Kamepa; IIPOCTOTOM KOHCTPYKIWH, B HEM MEHb-
2 — Bosgyxosox; 3 — nenta; 4 — xenob; I11€ HE TOJIBKO adPOIMHAMUYECKHE TI0-

5 — comna; 6 — peccuBep; 7 — LIEHTpalbHas IIEJb TepH, HO U MeEHbIIE BepTHKATbHAS

PI/ICYHOK 72 — (CxeMbl O6p330BaHI/I$I YCTOfIqHBOCTB JIEHTHI U3-3a OOJIBIINX

BO3IYLIHOM MO/YIIKA BO3MOYKHOCTEM MEPETEKAHUS BO3/IyXa
BJOJIb Kejo0a.

Cxema oOpa3oBaHusi BO3AYIIHON MOIYIIKH «BO3AYIIHAS CMAa3Kay» OTJINYAETCS OT
KaMEpHOW LIMPUHOW WIEIH, Yepe3 KOTOPYIO IO JICHTY IIOABOIUTCSA BO3AYyX. Takou
croco0 Mmojauyu BO3[yXa YMEHbIIAeT 00bEM €ro neperekaHus BIOJb KOHBeiepa oT
MECT ¢ OOJIBIIION 3arpy3KOH JIEHTHI K MECTaM C MaJIoM.

MommHOCT, TpUBOAA BO3AYXOAYBHOI'O arperara JJisi CO3JaHUs BO3AYLIHOMU
MOIYIIKYA MOKHO OPUEHTUPOBOYHO OMPEIEIHUThH 10 (hopmyJie

NP0 :
Ngs *Nup -1000

rae P — aGconoTHas pa3HOCTh JABJICHHS BO3yXa Ha JIMHUU BCACHIBAHUS U HAarHETa-
Hus, I1a;
O — pacxoz Bo3ayxa, M>/c;
Nps> Ngp— KOIPPULIMEHTH MMONE3HOTO JEHCTBHA BO3AYXOAYBHOIO arperarta
(N, = 0,8) m npuBoga (n,, =0,95).
AOCOII0THAS Pa3HOCTD JIaBJICHUS

P=Pust Pses

rne p,; — N30BITOYHOE NAaBJICHHE B JIMHUM HAarHETaHUs, He0OXoauMoe A oOpaso-
BaHMs BO3LYLIHON MOAYIIKH;

Ppc — HoTepu arMoc(EpHOro JIaBlIEHHs, T. €. pa3peXeHue (BaKyym) Ha JIMHHU
BCAChIBaHUS B BO3IyXOIyBHBIN arperar. IIpm OpHEHTHPOBOYHBIX pacdyeTax MOKHO
npuHAts 0,1...0,2 ot p,,:
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p zgrP"'gﬂ

u3 o
B/]
€ g,p, §; — JIUHEHHBIC CUIBI TSHKECTU TPAHCHOPTUPYEMOIO TIpy3a U JICHTBI
COOTBETCTBEHHO, H/M;
B, — mmpuHa JIEHTHI, M.
Pacxon Bozmyxa
2
O=p-8, = Py,
p

rae | — ko3 duument pacxona, s y3koit menu = 0,7;
P — IUIOTHOCTh CYKATOTO BO31yXa, KI/M;
S — IIoIaaL UCTEYEHHS BO3LyXa U3-10Jl KOHBEHEPHOM JIEHTHI, M2,

S=2(L, +B,)A,

rae Lk — AnuHa KOHBEUeEpa, M;
A — BO3AyLIHBIN 3a30p MEXY JIEHTOH U )xenoboMm, A = 0,0004...0,001 m.
[moTHOCTH CKATOTO BO3AyXa

P

4

P=087.1°

rae P, —abcomoTHOe naBieHue cxartoro Bozayxa, £, = 0,1 MIla + Pys;

T — remnieparypa Bo3nyxa B rpanycax KeneBuna, 7= 273 £ 4, ° C.

Kongeiiep ¢ MarHuTHo# onopoi (Ha MarHMTHOM MOAYIIKE ) UMEET OOBIYHYIO CXEMY.
Bwmecto ponmkoonop Ha rpy30BoM U 0OpaTHOW BETBH YCTAaHOBJIEHBI TMOCTOSTHHBIC
ITacTUHYaThie peppuTodapueBbie MOCTOSHHBIE MarHUTHI pazMepoM 120 x 80 x 15 mm.
JleHTa (MarHMTO>J1IaCT) MMEET CBOMCTBO IOCTOSIHHOIO MarHuTa. Takas JieHTa —
AJACTUYHBIN MarHuT, U3TOTABIMBACTCS OOBIUHBIM METOJIOM TOpsiuei BYJIKAHU3AIUU.
Jlnsa npuaanus e CBOMCTBA MOCTOSHHOTO MarHUTa B OOKJIAJ0YHYIO PE3UHY BBOJST
nopotmiok ¢eppura 6apus. [locae M3roTOBICHHS JEHTAa HAMAarHUYMBAETCS Ha CIIe-
IHAATBHOU DJJIEKTPOMAarHUTHOW YCTAHOBKE M COXPAHAET CBOMCTBA ITOCTOSTHHOTO
MarHuTa JUIMTeNbHbIN cpok (10 10 ser). JIeHTa U OMOpHBIE MATHUTHI PACTIONATAIOTCS
oJHOMMEHHbIMU ntomocamu (N, Num S,.S) apyr k npyry. YnaenabHas MOAbEMHas

CHJIa TIOCTOSIHHBIX MAarHUTOB cocTaBiseT okono 1000 H/M? 1 MokeT OBITh JOBEACHA
10 3 kH/Mm>2.

IHopaook evinonenus padomaot
1 W3yuuTh npUHIMN JIEWCTBHS, KOHCTPYKTUBHBIE OCOOEHHOCTH JIEHTOYHBIX

KOHBEWEpPOB C OECKOHTAKTHOM OIOPON JIGHTHI M OCHOBBI pacueTa KOHBEHEpOB Ha
BO3AYIIHOMN MOIYIIKE.



29

2 IIpousBecTy pacyeT 3Hepro3arpar I yCIOBHOTO TOPU30HTAIIBHOIO KOHBEHepa ¢
pOJIMKOONOpaMy U Ha Bo3ayIHoM noaymke (L, =800 m; B, =2 M; g,; = 1000 H/m;

gpy =260 H/M; gl = 860 H/m (ans koHBeifepa ¢ ponukoonopamu); g» = 260 H/m
(U1 KOHBelepa Ha BO3AyIIHOM noayuke); g, = 7600 H/M; o, = 0,03 (1151 xoHBeliepa ¢
posukoonopamn); ®, = 0,003 (a1 KoHBelepa Ha BO3AYIIHON noxyuike); V, =2,5 m/c).

KOHmpo./leble eonpocol

1 [lepeuncnure TOCTOMHCTBA KOHBEHEPOB ¢ OECKOHTAKTHON OTIOPO JIEHTHI.

2 YKaXuTe HeIOCTaTKH KOHBEHEPOB ¢ OECKOHTAKTHON OTMOPOM JICHTHI.

3 Kak ycTpoeHbl KOHBeHEphl ¢ OECKOHTAKTHOMN OIOPOid ICHTHI?

4 OT 4yero 3aBUCUT MOIIHOCTb TPUBO/IA BO3AYXOIyBHOTO arperara Jijisi CoO3AaHus
BO3yIIHOM NOJYIIKU?

8 M3yuyeHue KOHCTPYKLIHMM U HCCIEA0BAHHE PadOThI IMOABECHOIO
KOHBeHepa

Heab padoThl: U3yYUTh KOHCTPYKTUBHBIE OCOOCHHOCTH W MPHUHIUI JACUCTBUS
IOJABECHOIO TPY30HECYLIEr0 KOHBEMEpPA M OCHOBBI €r0 pacyera, OIPENEIUTh
CONPOTHUBIICHUE JBWXEHHID W MOIIHOCTh MPUBOAA IOABECHOTO TPY30HECYIIETO
KOHBeEMepa.

[logBecHbIE KOHBEWEpHI Pa3lENsAIOT Ha TPY30HECYIIUE, TOJIKAOIIHNE, TPy30-
BeAylue W KOMOWHUPOBAHHBIE (HECYIE-TOJKAIOIINE, HECYyIIe-IPy30BEayIIIHE)
U CIYy)KaT [Ji1 HENpPEepbIBHOTO (PEIKO sl MEPUOJUYECKOr0) TPAHCHOPTUPOBAHMS
PA3JIMYHBIX IITYYHBIX TPY30B MO 3aMKHYTOMY KOHTYPY CJIOKHOW IMPOCTPAHCTBEHHOU
Tpaccel. Ha pucynke 8.1 mpeacTaBieHbl Ipy30HECYIIHNM (@) U TOJNKAOMIMUHN (6) MOJI-
BECHbIE KOHBeWepbl. HecMOTps Ha 3HAUYMTENbHBIE pA3W4Ydsl B XapakTepe Iepe-
MEIIEHUS TPY30B U CIOCOOE COCANMHEHUS TATOBOM LIETIH C MOJBECKON, KOHCTPYKIIMHU
OTJICTTHLHBIX AJIEMEHTOB IMOJBECHBIX KOHBEHEPOB BCEX THUIIOB MMEIOT MHOTO OOIIIETO.
TsroBbIe 1I€TIH, TPUBO/IBI, TOBOPOTHBIE U HATSXKHBIC YCTPONCTBA 151 KOHBEHEPOB BCEX
TUIIOB UMEIOT OJMHAKOBBIE KOHCTPYKIIMU. PaznnyHbie KOHCTPYKTUBHbBIEC UCTIOJTHEHUS
XapakTEpHbI IS XOJOBBIX MYyTEH, KapeToK, TelexkekK. Ha moaBecHbIX KOHBeHepax
MOKHO TPAHCIIOPTUPOBATH IITYYHBIE TPY3bI, pa3HOOOpa3HbIe 10 hopme, pazMepaM U
Macce (0T HECKOJIbKUX MIJITUMETPOB 10 12 M, oT gonu kunorpamma Ao 8 1). [logsecku
3arpyKarTcsl U pa3rpy’KarTcs Ha X0y KOHBEepa aBTOMAaTUYECKU WM BPYUYHYIO —
HEIMOCPEACTBEHHO WIH C IPUMEHEHNEM OAbEMHBIX YCTPOUCTB. CKOPOCTh MOABECHBIX
koHBeiiepoB coctasisieT 0,1...30 M/MUH, a Tpy30BeIyIIUX — 10 45 M/MUH.

[TonBecHbIe KOHBEHEpPHl MUMEIOT CIEAYIONME OCOOCHHOCTH U MPEUMYIIECTBA:
MIPOCTPAHCTBEHHAsA Tpacca MpPOTSHKEHHOCTBIO 10 500 M B OZHONPHUBOIHBIX
KOHBelepax; Jierkas TMpUCOCcOOIsIeMOCTh TpacCchl KOHBEWEepa K U3MEHEHUSIM
TEXHOJIOTUYECKOTO IIPOLECCa NMMPOU3BOACTBA; BO3MOKHOCTh CO3JaHUs Ha KOHBEHEpe
MOJABHM>KHOTO 3araca W3AENUW; Majblil pacxolJ JHEPruyd HAa TPAHCIOPTUPOBAHUE,
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BO3MOKHOCTb aBTOMATHU3allUX MHOTUX ITPOLCCCOB. Bnaronapﬂ 9THUM IIPCUMYIICCTBAM
IMTOABCCHBIC KOHBeﬁepBI Hallllld HIHPOKOC IIPHUMCHCHHC B pPa3JIMYHBIX OTPaACIIIX

IIPOMBIINIJIICHHOCTH.

Cl) /\ 6) |

S

=

e i = Qe

a — TPY30HECYIIUH; 6 — TOJNKarommii, / — KapeTka; 2 — MmoABecKa; 3 — IeMb; 4 — TEJICKKA;
5 — Tpy30BO# yTh (BTOPOM MIBEIIJIEP YCIOBHO HE MOKAa3aH); 6 — TATOBBIN MyTh; / — TOJIKATEIb

Pucynoxk 8.1 — CxeMbl NOJBECHBIX KOHBEHEPOB

B monaBecHbIX KOHBEHEpax, pACHOJOKEHHBIX B TOPU30HTAIBHOW IIJIOCKOCTH,
HCIIONB3YIOT IUIACTHMHYATBIE POJMKOBBIE Lenu ¢ marom 65...200 mm. [lng mpoct-
PAHCTBEHHBIX KOHBEHEPOB UCIOIB3YIOT IENMU C JABYXCTOPOHHEH THOKOCTBIO —
JBYXIIIAPHUPHBIC LIETTH C COMKHYTBIMU U PA30MKHYTHIMU IIapHUPaMHU.

Kaperka mojaBecHoro koHBedepa (PpUCYHOK 8.2) COCTOMT M3 JIBYX KAaTKOB 2
C KOHCOJIbHBIMU OCSIMHM, KPOHIITEHHOB 3 U NpOKIaaKu 4. KpoHIITEHBI COETUHSIOTCS
JpyT ¢ ApyroM 6osTaMu / Mocie yCTaHOBKU BO BHYTPEHHEE 3BE€HO 5 pa300pHOM 1emu.
BoicTynbl 8 KpOHIITEHHOB KECTKO (PUKCUPYIOT MOJIOKEHHE 3BEHa Ienu. bonr 6 c
BTYJIKOM 7 CILYKHT JUISI IIAPHUPHOT'O KPEIUIEHUSI TPYy30BOM NOABECKH.

Pucynok 8.2 — KapeTka noaBecHOro rpy30HeCyIiero Konpeiepa
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[ITar kapeTok B KOHBeWepax ¢ BEPTUKATHHBIMH MTeperndaMu 0OObIYHO MPUHUMAIOT
YeThIpeM—aeciITH InaraMm 1enu, Ho He Oojee 800...960 MMm. Y TOpH30HTAIBHBIX
KOHBEHEpoB 03 BEpTUKAJIbHBIX TMEPeruO0oB IHar KapeTOK MOXKHO YBEIUYHTH
1o 1200...1600 mm. [ToBopoTHbIe 3Be3104KH U O10KkH uMerOT paauyc 300...1300 mwm,
pannyc ponuKoBbIX Oatapeit — 1,0...2,5 m; paguyc Hanpasisronmx mmH — 0,63...2,5 M.
Panuyc moBOpOTHOTO yCTpOKWCTBA BEIOMPAIOT U3 YCIOBUSA CBOOOJHOTO MPOXOXKICHHUS
IIOJBECOK C Ipy3aMU Ha IoBopoTe. IIpy 3TOM MUHUMAIBHBIN 3a30p MEXKAY BBICTY-
NAOLMMHU YacTsIMU TPY30B U MOABECKU J0JIKeH ObITh He MeHee 100...150 mm.

[TonBecHOM MyTh, MO0 KOTOPOMY ABMXKYTCSA KapeTKH, HA3bIBAIOT HAPABIISAIOIINM,
WM X0JI0BbIM. Ero BBIOJIHAIOT U3 MPOKATHBIX WJIU THYTHIX npoduieit u3 craneit Cr3,
CtS wmm 45, 0912C, 14I'2. Ilpu KOHCTpYHMpPOBAHUHW KpPEIUICHUS MYyTH KOHBEHepa
CTPEMSATCS MaKCHUMaJbHO MWCIOJIb30BATh KOHCTPYKTHUBHBIE JJEMEHTHI 3/IaHMUS.
B noaBecHbIX KOHBelHepax NPUMEHSIOT YIVIOBOM MHPHUBOA C yriioM moBopoTra 90°
nin 180° u mpsAMONMHENHBIA T'yCEHUYHBIN TPUBOJ. B MoaBeCHBIX KOHBEHEpax Mpu-
MEHSIIOT TPY30Bble, THEBMAaTUUYECKHE, MPY>KUHHO-BUHTOBBIE M BUHTOBBIE HATSKHBIE
YCTPOMCTBA.

Xon HatskHaoro ycrpoiictsa 250, 400 u 600 mm. Hanbonbiiee pacnpoctpaneHue
NOJIYYHJIA TPY30BbI€ HATSKHBIE YCTPOUCTBA.

Hecymmmu siemMeHTamMu B NOJIBECHOM KOHBEHEPE CITy»KaT MOABECKH pa3HOOOpa3-
HOM KOHCTPYKIIMH, 3aBUCSIIEH OT XapakTepa rpys3a, €ro rabapuTHBIX pa3MepoB U
Macchl, Ha3HAUYEHHUs KOHBeiepa M crocoba ero 3arpy3ku U pasrpysku. [loasecku
BBIITOJIHSFOT B BUJIE ATAXKEPOK, MTOAXBATOB, LEIMHBIX TSI, KPIOKOB U JIp.

3arpy3ka M pasrpys3ka IoJBECOK MOTYT IPOU3BOAUTHCA BPYUHYIO, IIPY TTOMOIIH
NOJABEMHBIX YCTPOMCTB, MOTYyaBTOMAaTUYECKH U aBTOMAaTHYECKHU.

[Tpou3BOAUTENBHOCT MOIBECHOTO KOHBEHEpa orpeaeiseTcs no Gopmyam:

— IITy4YHas
Z =36002-2.
aﬂ
— MaccoBas
m-z-V
0=3600"2"2"
aH

rje V — CKopoCTh JBMKEHUS KOHBEHepa, M/C;
Z — KOJIMYECTBO ITYYHBIX ITPY30B HA MOJABECKE;
m — Macca WTY4YHOTO Ipy3a, KT;
@, — 1Iar pacIoJIOKEeHHs MTOABECOK (PACCTOSHUE MEKY ITOJABECKAMU), M.

Haumenbmuii mar IMOABECOK ;7 min JOJIZKCH o0ecreynBaTh CBO60,IIHYIO IMpoOXO-

JTUMOCTH TPY30B HAMOOIBIINX TA0APUTHBIX Pa3MEPOB Ha TOPU30HTAIBHBIX ITOBOPOTAX
HAaUMEHBIIETO PaJyca U Ha HAKJIOHHBIX YJaCTKaX ¢ HAUOOJBIITUM yTJIOM HaKJIOHA.

HaunGombiee pacueTHOE HATSHKEHHUE TATOBOTO 3JIEMEHTA MOYKHO OTIPEETUTh T10
000011eHHOH (hopmyIie

Smax :SO.KM+0‘)(g.LF+gO.LX)(1+B.K )igHa



32

rae So — nepBoHavyajgbHOE HaTsKeHUe 1enu, So = 500...1000 xH;
® — K03 (DHUIUEHT COMTPOTUBIICHUS IBI>KCHUIO HA MPSIMOJIMHEHHOM YYacTKe;
L, ,L, — ropu3oHTaJIbHasl NPOEKILINA 3arpy>KEHHON U X0JI0CTOM BETBEW KOHBeHepa

COOTBETCTBEHHO, M;

b — xoaddunuent, 3aBucsmuil oT yuciaa NOBOpOTOB U neperudos, b = 0,5...0,3
(MeHbIIIee 3HAYEHUE IS KOHBEHEpPOB, HUMEIONIUX OoJjiee TSATH MOBOPOTOB H
neperu0oB);

H — namGonbinas BeIcOTa Moabema (+) WM omyckaHus (—) rpy3a Ha Tpacce
KOHBeEMeEpa, M;

g, g, — JMHElHbIe HArpPy3KU Ha 3arpy’KCHHOM M HE3arpy>KeHHOH (XOJIO0CTOM)
BETBU KOHBEHEpa COOTBETCTBEHHO, H/M;

Ky — cymmapubiii Ko3)PUIIMEHT MECTHBIX COMPOTUBICHUHN IBMKEHHUIO KapEeTOK,

Ky ="y 2%

®, ¥, A — K03h(OUIHMEHTBl CONMPOTHUBICHU Ha BEPTUKAIBHOM IEeperuode, ropu-
30HTAJILHOM IIOBOPOTE HA 3BE3/J0UKE U Ha POJIMKOBOI OaTapee COOTBETCTBEHHO;

X, Y, Z — 4ncno COOTBETCTBEHHO BEPTHUKAJIbHBIX NEPErHOOB, TOPU30HTAIBHBIX
IIOBOPOTOB Ha 3BE370YKaX M Ha POJMKOBBIX OaTapesix COOTBETCTBEHHO Ha Tpacce
KOHBeEMepa.

Ilopaoox evinonnenus padomot

1 M3yuuTh 00111€€ YCTPOICTBO U COCTABHBIEC YACTH MOJIBECHBIX KOHBEUEPOB, UX
OCHOBHBIE THUITBI U OCHOBBI pacuerTa.

2 IIpencraBuTh CXeMy MOJABECHOTO IPY30HECYILIETO KOHBEMEpa, HAXOASAIEroCs B
71a00paTOpPUU U ONPEACIIUTH €I0 OCHOBHBIE MTAPaMETPHI.

3 IIpown3BeCcTH JEMOHTaX U MOHTAaX XOJI0BOM KAPETKH.

Konmponvnwie 6onpocut

1 YcTpoiicTBO MOABECHBIX KOHBEMEPOB.

2 Kak onpenensitoT HAMMEHBIINN 11ar MO IBECOK?

3 VYcrpoiicTBo 1 00J1aCTh TPUMEHEHUS TEJIEKEUHBIX KOHBEHEPOB.

4 YcTpoiCTBO M Ha3HAYEHUE KAPETOK MOJIBECHBIX KOHBEUEPOB.

5 VYCTpoiicTBO M KOHCTPYKTHBHBIE OCOOCHHOCTH TIOJIBECHOTO TOJIKAIOIIETO
KOHBelepa.



33

9 UccaenoBanue padoThbl BUHTOBOIO KOHBelepa

Heab padoThbl: U3y4YUTHh NPUHIUI JACHCTBUS, KOHCTPYKTHUBHBIE OCOOEHHOCTH
BUHTOBBIX KOHBEMEPOB M OCHOBBI HX pacyera. DKCIEPUMEHTAIbHO YCTAHOBUTH
MOTPaBOYHBIE KOAPDUIIMEHTHI CHUKEHUS TPOU3BOAUTEIILHOCTH BUHTOBOT'O KOHBEHe-
pa ¢ yBEJIMYEHUEM YIJIa HAKJIOHA U CPABHUTH C PEKOMEH]TyEMBIMHU.

BuHTOBBIE KOHBEWEPHI UCIOIB3YIOTCS Il TPAHCIIOPTUPOBAHUS MBUICBUJIHBIX,
MOPOILIKOOOPAa3HBIX U METKOKYCKOBBIX HACBHIITHBIX TPY30B Ha paccTosiHue 10 40 M 1o
ropu3oHTanu U 10 30 M MO BepTUKaIM NpHU NpousBoauTenbHOCTH 10 100 1/4 Ha
XUMHUYECKUX W MYKOMOJIBHBIX MPEANPUITUAX, HA NPEANPUATHSIX CTPOUTEIIbHBIX
MaTepuagoB, Ha MAIIMHOCTPOUTEIbHBIX MPEANPUITUAX ST YOOPKH METANIMUECKOM
OTIPY3KH OT METAITIOPEKYIIUX CTAHKOB.

BuHTOBBIE KOHBEHWEPHI BHIMOJIHAIOT TOPU30OHTATBHBIMU WJIIH MOJOTOHAKIOHHBIMU
noA yriaom 10 20° 1 BEpTUKAJIbHBIMYA WM KPYTOHAKJIIOHHBIMUA. BUHTOBBIMH KOHBeEii€E-
paMu HeleIecoo0pa3HO TPAaHCIOPTUPOBATH JIMIIKKE, CHJIBHO YIUIOTHSIOIIUECS |
BBICOKOAOpa3UBHBIC TPY3HI.

[IpenmyniecTBa BUHTOBBIX KOHBEUEPOB: MPOCTOTA YCTPOMCTBA U HECIIOKHOCTh
TEXHUYECKOro 0OCITy)KUBaHHMS; HEOOIbIIIHE rabapruTHBIE Pa3Mephl; yA00CTBO IMpoOMe-
KYTOYHOM 3arpy3kd M pasrpy3Kd; TE€PMETHYHOCTh, UYTO OCO00 BaXHO TIPH
TPAHCHOPTUPOBAHUU MBUISAIIUX, TOPSTUYUX TPY30B.

HenoctaTkm BUHTOBBIX KOHBEWEPOB: BBICOKHHI YIEIbHBIM PacXoj] SHEPTHMU;
3HAYUTEIIBHOE WCTUPAHUE W H3MEIBYEHHUE TIpy3a; IOBBIILICHHBIA W3HOC BHUHTA H
xen00a; YyBCTBUTEIBHOCTD K MEpPErpy3KaM, Beaylias K 00pa30BaHUIO BHYTPH Kello0a
(0COOEHHO y MPOMEXYTOUYHBIX MOAIIMITHUKOBBIX OMOP) CKOIUIEHUS Ipy3a.

['opu30HTANIBHBIN WM MOJOTOHAKIOHHBIM BUHTOBOW KOHBEWEDP MPEIACTABIICH Ha
pucynke 9.1 W COCTOMT W3 BHUHTA, B BHUAE PACHOJOKEHHOrO B MOJIIMIHUKAX
IPOJOJABHOIO Baja [ € YKPEIUICHHbIMM Ha HEM BHUHTOBBIMHU BHUTKamMu 2. BUHT
pacrnoyiaraeTcsi B xeno0e 3 ¢ moayuuinHapudeckum aHumeM. C oIHOTO U3 TOPIOB
KOHBEMepa pacnoyoKeH NpUBoJ 4 715 BpallleHus: BUHTa. HachlmHOM rpy3 noaaeTcs B
#eja00 4yepe3 OJIHO MM HECKOJIBKO OTBEPCTHUU ) B €ro KpBIIIKE M BpalalolIUMCS
BUHTOM TIEpPEMEIAeTCs BAOIb Kelooa.

Pucynok 9.1 — I'opuzoHTanbHbIN (ITOJIOTOHAKIOHHBIN) BUHTOBOM KOHBEHEp
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JIBukeHue Tpys3a MOJA JACMCTBHEM BpalllaloOIIErocs BUHTa OOpa3HO MOXKHO
CPaBHUTHb C JIBWKCHUEM II0 BUHTY TalKH, YIAEPKMBA€MOW OT COBMECTHOIO C HUM
BpamieHnss. COBMECTHOMY BPAIICHUIO I'Py3a C BUHTOM IIPEISITCTBYIOT CHJIBI TSKECTH
rpy3a U CUJIBI TPEHHMS €ro 0 kesi00. Pasrpy3ka jxeno0a mpou3BOAUTCS Yepe3 OJHO WIH
HECKOJIbKO OTBEPCTU 6 B AHMILE, 000PYIOBAaHHBIX 3aTBOPAMHU.

BuHT KOHBeliepa MOXKET OBbITh BBIIIOJIHEH C MPaBbIM WM JIEBBIM HAlpPaBICHUEM
COUpalid, OJHO-, JIBYyX- WM Tpex3axoJHbIM. [loBEepXHOCTb BHUHTa MOXET OBIThH
CIUIOLIHOM, JICHTOYHOW, (paCOHHOW WJIM MPEPBIBUCTON B BHUJIE€ OTIEIBHBIX JIOMACTEH
(pucyHoK 9.2). BUHTBI CO CIUIONTHOM MOBEPXHOCTHIO MPUMEHSIOT NMPU MEePEMEIIEHUN
CYXOr0 MEJIKO3€PHHCTOI0 U MOPOUIKOOOPAa3HOr0 HACBITHOTO T'Py3a, HE CKJIOHHOTO K
CJICKUBAHMIO.

@ — CO CIUIOITHOW BUHTOBOW MOBEPXHOCTHIO; O — JICHTOUYHBIN; 8 — JIOMTACTHOM; & — (haCOHHBIN

Pucynok 9.2 — BUHTBI KOHBEWiepOB

Jlentounsie, (pacoOHHBIE U JOMACTHBIE BUHTHI MPUMEHSIOT IJIs MEPEMEIICHHS
CJIE)KUBAIOLIUXCS TPY30B, WIM NIPHU HEOOXOJUMOCTH NEPEMEIIECHHUS TIpy3a U €ro
MHTEHCUBHOTI'O MIEpEMEIINBaHUs. B 3TOM cilyyae nmporecc nepeMeneHns rpy3a MOxeT
COBMEIIATHCSA C TEXHOJIOTMYECKOU OTNeparuen.

Bau BuHTa 151 y106cTBa COOPKHM COCTOUT U3 OTIEIBHBIX CEKIIUNA U MOXKET OBIThH
CIUIOLIHBIM WM TpyOuaTbiM. TpyOuaThie Bajibl UMEIOT MEHBIIYIO Maccy, ux Oosee
yA00HO COEIMHATH MEXKIY COOOW C MOMOIIbIO BCTaBISIEMBIX MO KOHIIAM KOPOTKHUX
COEMHUTEIBHBIX BaJIMKOB. Ban BMHTa onupaercs O KOHIIEBBIE M MPOMEKYTOUYHBIE
OMOphI, 000PY/IOBAaHHBIE MOJAIIMIHUKAMHM Kay€HUsi WM CKOJIbXeHus. [Ipomexy-
TOYHBIE TTOAIIUITHUKOBBIE ONOPHI NOABEIINBAOTCS CBEPXY C IMOMOILIBIO MOMEPEYHBIX
IUTAHOB, YKPETUICHHBIX Ha keno0e. OHU TOJKHBI UMETh MBI TMaMeTp U JUTUHY, T. K.
BUTKH HA ’TOM y4aCTKe OTCYTCTBYIOT, U TPYy3 JOJKEH MPOTAIKUBATHCA. DTO CIIOCOOCT-
BYET CKOIUICHHIO TPy3a y IPOMEKYTOUHBIX Onop. KOHIEBbIE MOAIIUITHUKOBBIE OTTOPHI
KpEIsiT B TOPLIOBBIX CTEHKaxX »eno0a, B OJHOM M3 KOTOPBIX MPEAYCMATPUBAETCS
YIOPHBINA MOAIINITHUK I BOCIIPUATHS JEUCTBYIOIIEN BIOJb Baja OCEBOU HArpy3KHU.
YHopHBI MNOAMIMIHUK OOBIYHO YCTAHABIMBAIOT CO CTOPOHBI, B KOTOPYIO IMepe-
MelIaeTcs Tpy3 ¢ LeNblo, 4TOOBI Ball pad0Tall HE Ha CXKAaTHE, a HAa PacTsKEHUE.

[Ipon3BOAUTENBHOCTh TOPU3OHTAIBHBIX M MOJIOTOHAKIOHHBIX BHUHTOBBIX KOH-
BeHEPOB 3aBUCUT OT AMAMETPA BUHTA D, M, IIara f, M, 4aCTOTHl BpAIIEHUS 71, MUH |,
BUHTA U KOd(h(PUIMEeHTa HAl JTHEHUS TTOTIEPEYHOTO CEUCHHSI BUHTA \/:
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n-D?

i€ p — IIOTHOCTh TPy3a, T/M;
¢ — TMONPABOYHBIN KOA(DPUIMEHT, 3aBUCAIIMI OT yria [3 HakJioHa KOHBeiepa.
3naveHus ko3 duireHTa ¢ mpeacTaBieHbl B Tadauie 9.1.

Tabnuua 9.1 — YncneHnHble 3Ha4e€HUs ONPaBOYHOIro Ko3dduuuenra ¢

B, rpan 0 5 10 15 20
C 1 0,9 0,8 097 076

CKOpOCTh TPaHCIIOPTUPOBAHUS

Kosdpdumuent wnamonnenuss y, B IHenax H30€KaHHUS CKOIUJICHUS Tpy3a y
IPOMEKYTOUHBIX MOAIIUITHUKOBBIX ONOP, MPUHUMAIOT HEOOJIBIINM B 3aBUCUMOCTH OT
CBOMCTB HACBIMHBIX Tpy30B (Tabmuna 9.2). lllar BuHTa n1s JerkonepeMenaeMbix
Ipy30B NPUHUMAKOT ¢ = D, Uil TpyJHONEPEMEIIAEMbIX T'PYy30B €ro0 YMEHbBIIAOT
1o t = 0,8 D, niny NpUMEHSIOT IBYX- U TPEX3aXOIHbIC BUHTHI.

YacTtoTy BpauieHusi BUHTAa ONPEIEISIOT B 3aBUCUMOCTH OT poja Ipy3a M
JuamMeTpa BUHTA U3 yCJIOBHs 00ecleueHusl CIIOKOMHOro, 0€3 Iepechllanus yepe3 Bal
OpOJABIKEHUs Trpy3a. Haubonpuiyro AONYyCTUMYHO 4YacTOTy BpalleHUs BHHTA
ONPEIENSIOT MO SMIUPUYECKON (hopmyie

rae A — koopdumeHT, npuHUMaeMblil Ha Tabnure 9.2.

Tabmuua 9.2 — 3HaueHus pacyeTHHIX KO3()(HUIIMEHTOB Y, A, ®

PacueTHbrit
Pox rpysa koddurmeHT

v 4 ®
Jlerkue n HeaOpa3uBHbBIE (3€PHO, MyKa, TPEBECHBIE OTTHUIIKH ) 0,4 65 1,2
Jlerkue n Manoabpa3uBHBIE (MeI, yroJbHAs MbLIb, acoecT, Topd, coxa) | 0,32 50 1,6
Tsoxenple 1 Manoadbpa3uBHbIE (COJb, KYCKOBOM yroJib, INIMHA CyXas) 0,25 45 2,5
Tsokensie u abpa3uBHBIE (LIEMEHT, 30714, MECOK, INIMHA cyxas, nuiak, | 0,125 30 4.0
JpoOJieHas pyaa)

JluameTp BUHTAa NPUHUMAIOT OPUEHTUPOBOYHO IO YCIOBUIO OOecTeueHUs
3aJJaHHOW MPOU3BOIUTENBHOCTH. [IpUHATHIN TUaMeTp BUHTa HEOOXOIUMO POBEPUTD
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Ha KyCKOBaTOCTb Ipy3a:

D>(10..12)a; D>(4..6)a,,,
IJI€ a — pa3Mep TUIIMYHOIO KyCKa JUIs COPTUPOBAHHOTO IPy3a;
a... — pa3Mep HauOOJBIINX KYyCKOB Ul PSAOBOTO (HECOPTHPOBAHHOIO) IPy3a.

OO61iee CONpOTUBIICHUE ABMKEHUIO T'Py3a B BUHTOBOM KOHBEHEPE CKIIaIbIBACTCS
U3 CHJI TPEHHUS I'py3a O KeJI0O M IMOBEPXHOCTh BUHTA, COMPOTHUBIICHHUS B ITOIIIMII-
HUKOBBIX OINOpax BUHTA, COPOTUBIICHUA MOABEMY MPH MepeMelieHrn BBepx. Kpome
TOr0, B BUHTOBOM KOHBEWepe NEMCTBYIOT JOMOJHUTEIbHbBIC, TPYJAOHOYUYUTHIBAEMbIC
COINPOTHUBIICHUS, BO3HUKAIOIIWE H3-3a CKOIICHHUS Tpy3a y MPOMEXKYTOUHBIX OIOD,
TPEHUs HA KPOMKE BHHTA O YaCTHUIIbI TPy3a, 3aTSITUBAEMbIC B 3a30p MEXAY BUHTOM U
xeiaoboM, U mepeMmemuBaHus Tpy3a. lloaTomMy mnpu ompeaeneHud MOUIHOCTH
MOJIB3YIOTCSl TOJYYEHHBIM OIBITHBIM MyTeM KO3(P(UIIMEHTOM COMPOTUBICHUS (,
npeACTaBIeHHBIM B Tabnuie 9.2.

_ 9 .
N= E(H+L o).

KpyTsimuii MOMEHT Ha Bally BUHTa

M:1000-6O-N-n’
2-m-n

rae N — Heobxoaumasi MOIIHOCTh Ha TIEpeMeIleHus rpy3a, KBT;
n — KII/] mexanu3ma npuBoaa;

7 — 49acTOTa BPALIEHHs] BUHTA, MUH .

Haubonpias geiicTBytonias Ha BUHT IPOJO0JIbHAS CHJia

B M
r-tg(a+(p)’

IJ€ O U (¢ — yroJ oJJbeéMa BUHTOBOW JINHUY HA PAJNYCE 7 U Yroj TPEHHUs Ipy3a O
MTOBEPXHOCTh BUHTA COOTBETCTBEHHO;
r — paanyc, Ha KOTOPOM JAeHCTBYeT cujia P, M, OpUEHTUPOBOYHO MPUHUMAIOT

r=(0,7...0,8)§.

B BepTuKaipbHBIX BUHTOBBIX KOHBEWepax IUIsl CO3/aHusl HEOOXOIUMOM LEHTPO-
OEeXXHOU CHJIBbI, TIPHXKUMAIOIIEH Ipy3 K BHYTPEHHEH MOBEPXHOCTH kenoba (Tpyoe),
BUHT JIOJDKCH MMETh JOCTAaTOYHYIO OOJBIIYIO0 YAaCTOTY BpAIlICHUA, T. €. B MPOTUBO-
MOJI0XHOCTh TOPU30HTAILHBIM KOHBEWEpaM, JUIsi KOTOPHIX OIpaHUYMBACTCS MaKCH-
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MaJIbHasE 4YacTOTa BpaIllCHUS, B BEPTUKAJIbHBIX KOHBEHWEpPAX OIPAHUYUBACTCSA
MUHHUMAaJIbHO JOMyCTUMas (KpUTUYECKasl) YaCTOTa BpPAIlleHUsI BUHTA!

2-g
n, =, |——teg(a+py),
D- f K

rae D — nuameTp xkenooa;

fx — K03 PULUEHT TPEHUS IPy3a O KOKYX;

0L — YroJl IoJTbéMa BUHTOBOI MOBEPXHOCTH 110 HAPYKHOM KPOMKE BUHTA;

p3 — YroJl TPEHHS IPy3a O OBEPXHOCTh BUHTA.

[Tpu yactoTe BpallleHUs: n > My YaCTHUIIA TPy3a JBHXKETCS BBEPX IO BUHTOBOM

[IOBEPXHOCTH.

Iopaook evinonenus padomaot

1 M3yunth OpUHLMI JEHCTBUS, KOHCTPYKTUBHBIE OCOOEHHOCTH M OCHOBBI
pacuera BUHTOBBIX KOHBeWEepoB. MI3MEpUTh U ONPEAEIUTh OCHOBHBIE MTapaMeTpsl (D,
t, n) BUHTOBOTO KOHBeHepa, HaxosIierocs: B jabopaTopuu. TeopeTndecku ornpee-
JIUTH IPOU3BOUTEIILHOCTh BUHTOBOTO KOHBENEpA IPU TPAHCIIOPTUPOBAHMHM IIECKA U
yriax HaksoHa 0°, 10° u 20°.

2 DKCIEpUMEHTAJIBHO ONPEAEIIUTH POU3BOAUTEIHLHOCTh BAHTOBOIO KOHBEHEPa
IIyTEM YCTAaHOBJIEHUSI BPEMEHU TPAHCIIOPTUPOBAaHMS OpUKH ITecka maccor 10...14 xr
npu yraax HakiioHa 0°, 10° n 20°. CpaBHUTH NOJyYEHHBIE TEOPETUUECKUE U IKCIIE-
PUMEHTAJIbHBIE PE3YJIBTATHI.

Konmponvnsie éonpocol

1 Ot 4ero 3aBUCUT MPOU3BOJIUTEILHOCTh BUHTOBOT'O KOHBEWepa?

2 OT 4ero 3aBUCUT MOLIHOCTb Ha MPUBOJIHOM Bally JBUraTess?

3 Kaxkue criocoObl 3arpy3Ku U pa3rpy3Kd BAHTOBOTO KOHBelepa Bri 3HaeTe?

4 Kak onpenenuTs HanOOJIbIIYIO ACHCTBYIONIYIO HA BUHT NPOJOJIBHYIO CUITY?

5 W3 kakux COMPOTUBJICHUN CKIAAbIBACTCA OOIIEe COMPOTUBICHUE JBUKECHUIO
rpy3a B BAHTOBOM KOHBeMepe?

10 VYcrpoiicTBO u uHcceq0BaHHe PadOTbl OIMYCKHOM CEeKIHHU
MOJABECHOI0 KOHBelepa

LHeab pabdoThl: U3YYUTh YCTPOHMCTBO W pabOTy OMYCKHOW CEKIUH H e€e
Ha3Ha4YCHUE, IIPOU3BECTU PACYET MAKCUMAJIBHOTO HATSKEHUS TTOABEMHOM LEIIH.

OnyckHas CeKIusl IMOABECHOIO TOJIKAIOUIEr0 KOHBeWepa IMpeaHa3HayeHa IS
nepe1ayy 3ar0TOBOK Ha JIPYyroe TPaHCHOPTUPYIOILIEE YCTPOMCTBO HIIM PUEMA U3 HETO.
B nmaGopaTopHO# yCTaHOBKE C MOJBECHOIO KOHBEWEpa NepPeNaroTCs Ha MIIaCTUHYATHIN



38

KOHBeliep oTnuBKU OyiokoB muiauHApoB JIBC. OmyckHas cekiusi mpeacTaBlieHa Ha
pucyHke 10.1 u coaepKUT OMyCKHON y4acTOK I'pPy30BOr0O MyTH /, )KECTKO MPUKPETI-
JIEHHBIM C MTOMOIIBK) KOHCOJIBHOIO KPOHIITENHA 2 K KapeTKe 3, UMEIOIIEH BO3MOXK-
HOCTh MEPEMEIICHUs MO BEPTUKAIbHOW Hampasistomen 4. [lompem u omyckaHue
KapeTKH 3 TMPOU3BOAUTCS TIACTUHYATOM IEMbI0 5, OruOaroe HUKHIOK 6 U BEpX-
HIOIO /7 NPUBOJHYIO 3BE3104YKU. BepXHss jieBass BETBb LENU J COCAUHEHA C KapeT-
KO 3 ¢ MOMOUIBIO MPYKUHHOTO KOMIEHcaTopa. [ py30Bbie TENEKKH § ¢ OABECKA-
MU 9, ¢ pa3MENIEHHBIMU Ha HUX Tpy3amu /(), mepeMelmarTcs 1o rpy30Bomy mnytu [/
TATOBOM 1embio /2, o0opynoBanHoi Tonkatensmu /3. [lpu moaxoxae Tenexku § Ha
HAKJIOHHBI y4acTOK Ipy30BOro MyTU /4, OHa BBIXOOUT U3 3aLEIUIEHUS C TOJKaTe-
JeM /3 U JTOBOJOYHOM IUIACTMHYATOM Iembio /5, 000pyI0BaHHOM Tojkareinem /6,
yCTaHaBJIMBAETCs Ha ONyckHyto ceknuto /. I[locie cpabarbiBaHusl KOHIIEBOTO
BBIKJIIOUATENS] BKJIKOYAETCS MPUBOJ 3BE3/I0YKU 8 U KapeTka 3 BMECTE C OIyCKHOM
cekiuei / u noaBeckoil 9 ¢ rpy3amu onyckaerca. [locie ycTaHOBKHU I'py30B HUYKHETO
sgpyca Ha IJIACTUHYAThI KOHBeHep /7, MOCIEIHUN BKIIOYAETCA U MEPEMENIaeT HX,
0CBOOOKIasi MECTO JUIsl YCTAHOBKU TI'pYy30B BepxHero sipyca. Ilocime ocBoOOXIeHMs
MOABECKH 9 OT TPYy30B, OHA KAPETKOW 3 MOAHUMAETCS BBEPX B UCXOJHOE MOJOKEHHUE.
Bxirouaercs npuBon nenu /5 U OHa ToJNKareneM /6 mepeMeniaeT TEIekKy & 1o
rpy30BoMy IyTH [/, mpeonosneBas noabeM. Brirouaercs npuBoA uenu /2 u npu ee
JIBW)KEHUM TOJIKaTeNnn [3 3axXBaThIBAIOT TEIEKKY & U NEPEMENIAIOT €€ MO Tpacce
KOHBeMepa. Ilepenayda rpy30B ¢ IIIaCTUHYATOTO KOHBEMEPA HA MOABECHOW OCYIIECTB-
JsieTcsl B 00paTHOM MOCIeA0BaTeIbHOCTH.

Pucynok 10.1 — OnyckHas cexiusi IoJJBECHOTO TOJIKAIOIIETr0 KOHBeMepa

Pacuer MakcMMalbHOTO HATSKEHHS UIACTUHYATON LIENH JUJIs MOAbEMA KapeTKU
OCYILIECTBJISIETCS HA OCHOBAHUM PACUETHOM CXEMBI, IPEICTaBIECHHON Ha pucyHke 10.2.

MakcumanbHOE€ HaTsDKEHHE Lenu Pz OpU  MOOBEME TPYKEHOM KapeTKu
ONPENENSACTCS U3 YCIOBUSA €€ PABHOBECHS C YYETOM COIPOTHUBIIEHHUS JBUKEHHIO
HaIIPABJISIOLIIMX POJIMKOB

G, L+G, -l —(P,—P,)—P, -H=0;

Py =Py =Gy =G = F.-n=0,
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rne G, G, — cuina TSDKECTH Ipy3a C IOJBECKOW M KapeTKH COOTBETCTBEHHO,
G,» =1600 H; G, =850 H;

P,,P, — cuna HaTsHKEHUS BEPXHEH M HIDKHEH BETBH LIEIH, NPEIBAPUTEIBHOE
HaTSDKEHUE 1enu cooTBeTcTBeHHo P, = 1500 H;

P, — ropusoHTanpHble Harpy3KU Ha HAIPaBJIAIOLIUE POJIUKH;

L — CONPOTHUBIICHUE IBH>)KEHHUIO HAIIPABJISIIOLIUX POJIMKOB;

[, [y — muieun AeMCTBUSA CUJI B COOTBETCTBUM C pucyHKoM 10. 2.

1?‘
Pr

Pucynok 10.2 — Cxema asis pacueTa MaKCUMAaJIbHOTO HATSKEHUS LIETH

W3 nepBoro ypaBHeHUs

— Grp-L+Gy [, —(Py,—Py)l
o .

P

r

W3 BTOpOrO YpaBHEHHUS

P,=P,+G,+G,+P.-0.
Ilopaook evinonnenus padbomot

1 M3yuuth yCTpOWCTBO, MPUHIMUI ACHCTBUSA, KOHCTPYKTHUBHBIE OCOOEHHOCTH
OIlyCKHOM CEKLMH MOJABECHOI0 KOHBEWEpa.

2 OnpenennTs MaKCUMAJIBHOE HATSKEHUE LENU Pz IpU NOABEME TPYKEHOM Ka-
petku. Henocraromue napaMeTpsl onpeaeanTh Mo 1a00paTOpPHOM yCTaHOBKE.

Konmponvnsie éonpocol

1 KakoBO Ha3HaueHUE OMYCKHOM CEKIIMU MOJBECHOIO KOHBelepa?
2 YCTpOWCTBO OIMYCKHOM CEKIIMU MOJABECHOIO0 KOHBEWepa.

3 Ot 4ero 3aBUCHT MaKCHUMAaJbHOE HATSKEHUE LENU MPU MOJABEME I'PYHKEHOU
KapeTKu?
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11 YcrpoiicTBO M mcciaenoBaHue padoTbl MHEBMOTPAHCHOPTHOM
YCTAHOBKH

Heab padoTbl: U3yYUTh YCTPOHUCTBO U PaOOTY MHEBMOTPAHCIIOPTHON YCTaHOBKH
Y IIPOU3BECTHU PACUET €€ OCHOBHBIX MTAPAMETPOB.

[IHeBMaTUUYECKU TPaHCIOPT HAXOAUT IIMPOKOE MPUMEHEHUE B Pa3IUYHBIX
OTpAaCIIAX MPOMBIIIJIEHHOCTH, B CTPOUTENIBCTBE, B CEILCKOM X03siicTBE. OCHOBHBIMU
BUJIAMU TPY30B, IMEpPEMEIIAEMbIX MTHEBMATHUYECKHUM CIIOCOOOM, SIBISETCS IIEMEHT,
NBUIEBUHBIN WA MEJKO- U CPEAHEKYCKOBBIN yIroJib, 36pHO, AlIaTUTOBBIN KOHIIEHTpAT,
3epHO, Ppe3epHbIi TOp(], IpeBeCHAs CTPYIKKA U ONUIKK U UM TTOJI00HBIC.

OCHOBHbIE TPEUMYIIECTBA THEBMATUUYECKOTO NIEPEMEILIEHUS TPY30B: OTCYTCTBUE
NOTEPHh T'py3a U MNPEIOXpPaHEHUE €ro OT BIMUSHHUS BHEIIHEH Cpelbl; BO3MOKHOCTb
nepeMeIleHns Tpy3a Mo CIOKHOU Tpacce; oOecrieueHue 0e30MacHbIX YCIOBUU HpHU
TPAHCIIOPTUPOBAHUU BPEIHBIX XUMUYECKUX U OCTPOTAXHYIIIUX IPY30B.

K HegocTaTkaM MHEBMOTPAHCIIOPTA MOYKHO OTHECTH BBICOKUH YAEIBHBIA PACXO
SHEPruu, WHTEHCHUBHBIM HM3HOC TPYyOONpPOBOAOB, TPYAHOCTH TPAHCIOPTHUPOBAHUS
BJIQXKHBIX T'PY30B, KPYIMHOKYCKOBBIX (He Ooisiee 80 MM), yCIOKHEHUE OTHACJICHUS OT
BO3/lyXa B KOHEYHOM IYHKTE TOHKOIUCIEPCHBIX Tpy30B. I[lo crocody co3maHust B
TpyOONpPOBOJE PA3HOCTHU JABJICHUM MHEBMOTPAHCIIOPTHBIE YCTAHOBKH PA3EeisIIOT Ha
TPH TPYIIBI: BcachIBaomue (WM BaKyyMHbIE), HAaTHETAaTeIbHbIE (HAIlOPHBIE), MPE/I-
cTaBJeHHBIC HA pucyHKke 11.1, u koMOMHMpPOBaHHBIE — BCachIBaIOIE-HATHETATEIbHBIE.
Bo BcacwiBatomieil ycTaHOBKE TIpy3 3a0upaeTcsi d4epe3 BCACHIBAIOIIMIA HacaloK
(como) /. Ilo TpyOGompoBoay 2 OH TPaHCIOPTHUPYETCS A0 MPUEMHOTO pe3epByapa
OTIIETUTENS 3, B KOTOPOM BBIMAIa€T U3 CTPYH BO3IyXa Onarojgapsi TOMy, 4TO CTPYs
3IeECh PE3KO TepsieT CKOopocTh. Jlanee BO3AyX OTcCachIBaeTcsi BO BTOPOM pe3epByap
MEHBLIEr0 00beMa — MbUICYJOBUTENbHBIA HUKIOH. ['py3 uepe3 HuIt030BbIE 3aTBOPHI J
BBITPYXKAIOTCSL OTJEIBHO W3 OTIACIUTENs U TMbUleyJoBUTENd. Pa3spexeHue B
TpyOOIpOBOAaX, B OTJEIUTENEC U MbUICYJIOBUTEIE CO3AE€TCS BO3yXOyBHON Malllu-
HOU 6, U3 KOTOPOM BO3yX BeIOpackiBaeTcs B aTMochepy.

a) 0)

——
O1 Kommpeccopa

a — BcacwIBaromas; 6 — HarHeTaTelbHas

Pucynok 11.1 — CxeMbl THEBMOTPAHCIIOPTHBIX YCTaHOBOK

B HarHeraTeinpbHOW YCTaHOBKE TPy3 BBOJIUTCA B TPYOONPOBOA CO CHKATHIM
BO3IyXOM OapaOaHHBIM SYECUHBIM MUTAaTEeNeM / U MO TpyOOmpoBOay & TpaHCIOp-
TUPYETCS B OTACIUTEND 9.
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HcxoaHbIMu JaHHBIMU JUIsl pacyeTa OCHOBHBIX IapaMeTpOB ITHEBMOTpAHC-
HOPTHOW YCTAHOBKHU SIBJISIOTCS MPOU3BOAUTENBHOCTh ( , T/4, JyinHAa L, M, U KOH-
durypanus Tpacchl.

Ckopoctb Bo3ayxa V,, M/C, B THEBMOTPAHCIIOPTHOH yCTaHOBKE

VB =dagp\Pr +B'L§7P >

IZI€ a;p— KOOPOUUUEHT KPYIHOCTU YaCTULl Tpy3a, d,p,= 17...22;
p,— IIOTHOCTb IPy3a, T/M;

B — smnupuyeckuii koo duuuent, B = (2...5)10°;
L,, — mpuBeneHHas JJIMHA TPyOOIIPOBOAA, M.

Lyp=Ly+L,

rae L., — NavHa TOPU30HTAIBHOTO y4acTKa TPyOOIpOBOMAA, SKBUBAJIIEHTHAS MOTEPH
JABJIEHUS B MECTHBIX CONPOTUBIIEHUSAX (COILIO, pa3rpykaTenb U T. 11.).
c P
Jlnst comna Ly, u pasrpyarens ¢ LIUKJIOHOM L;If UCIIOJIb3YIOTCS (DOPMYJIBI

1+0,4¥Y 1+0,4¥Y

L, =150 d; L0 =300 d,

rae d — auamerp TpyOompoBoaa, M;

Y — MaccoBast KOHIIGHTpAIHs CMECH — OTHOIIICHUE MacCChI TTIEPEMEIIaeMoro rpysa
K MacCOBOMY pPacXoay BO3AyxXa 3a TO e BpeMs. Ha OCHOBaHWM OIBITHBIX TaHHBIX
PEKOMEHIyeTCsI: 36pHO ¥ IPOAYKTHI ero mepepadotku —\W =5...25; nemMeHt, yroiapHast
meu1b — W = 12...40; mebenb, necoxk — ¥ = 3...20.

[To OMBITHBIM AaHHBIM MOKHO MPHHSATH CKOPOCTH BO3JAyXa MPHU TPAHCIIOPTH-
pOBaHUU JpeBecHbIX omuiok — 13...18 wm/c, mecka — 22...24 m/c, MUHEpAIHLHOTO
noportika — 8...18 m/c, nemenra — 9...18 m/c.

Pacxox Bozayxa V', M*/c, Beraucusercs no Gopmyie

__ 9
3a6'“'pB

rie P, — IJIOTHOCTh BO3/yXa.
Huametp TpyOompoBoa

JlnHaMUYeCcKUil Hamop, pacXoAyeMbId HA NMPEOJAOJCHUE CUJI MHEPLUU Tpy3a U
BO3/lyXa, T. €. COOOIICHUE UM KUHETUUYECKON SHEPTUH,
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V2
P, = pBTB(l +0,729).

Cratuueckuil Hanop P, pacXoqyeMblil Ha MPEOJOJIEHUE CUJI TPEHUS BO3.Y-

B CM o
xa P, u cmecu P, 0 creHKH TpyOOIIpOBOJA, CHJI MECTHBIX CONPOTUBICHUU TPH
noBoporax TpyOompoBona P,, W Ha HOABbEM TPAHCHOPTHPYEMOW CMECH Ipy3a C
BO3/1yXOM Ha BBICOTY P, :

P.,=P +P"+P, +P,;

])B:YLHP'pB'VB2
! 2-d

b

rae ¥ — ko3 GUIMEeHT TPeHUS BO3IyXa 0 CTeHKH TpyOomposoaa, Y= 0,0015.
CM B
P =P (1+c ),
rae ¢ — ko3pPunuenT, npuHUMaeMBbIii B COOTBETCTBUU ¢ Tabmmei 11.1.

P,-V;

P, =0 (1+c-P),

rae ® — Ko3(pQHUIHEHT MECTHOTO COMPOTHBIICHUS, 3aBUCSIINUN OT OTHOIICHHS paguyca
noBopora R, K auamerpy d TpyOOIIpoBOJa U YIJIOB MOBOPOTA 3, IPUHUMAEMBIN B

COOTBETCTBUHU ¢ Tadnuuent 11.2.

Taymna 11.1 — 3navenus koddpunmeHTa ¢

Vi, M/c 13 15 17 19 21 23 25 26
c 0,68 0,58 0,49 0,42 0,37 0,34 0,32 0,31

[ToTepu HaBiieHHs HA MTOIBEM TPy3a Ha BHICOTY H onpenensrorest o Gopmyiie
B, =py g H(1+Y).
MOH_[HOCTI) JABUT'ATCIISL AJIA HpI/IBOI[a BO3I[YXOIIYBHOI>’I MAalllnuHBbI

_kyky PV
1000, -7,

rae k, — KO3 PULUUEHT 3anaca MOIMHOCTH, k,= 1,1;
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k,,— KO>pUIMEHT, YyYNTHIBAIOIIMI IMOTEPH BO3IyXa H3-32 HEKAYECTBEHHBIX
yIioTHeHu#, k,, =1,1...1,5;

N, — KIII npruBoaa BO31yX0AyBHON MalllHBI,

N, — KIIJ Bo3gyxonyBHo# mamuHsl, 1,, = 0,65...0,85.

Tabmuma 11.2 — 3HaueHus K03 PUITUECHTA MECTHOTO CONIPOTUBIICHHS ()

¥Yroa nosopota 3, rpan
R,/d
20 40 60 80 100 20 140
2 0,05 0,09 0,12 0,14 0,16 0,17 0,18
6 0,03 0,05 0,07 0,08 0,09 0,10 0,11
10 0,02 0,04 0,05 0,06 0,07 0,07 0,08

Ilopaoox evinonnenus padomot

1 A3yuuTh yCTPOUCTBO, MPUHIMIT AEUCTBUSA THEBMOTPAHCIIOPTHBIX YCTAHOBOK.
2 1o BBIIIEN3I0)KEHHOW METOJIUKE ONPENEIIUTh PACYETOM OCHOBHBIE ITaPaAMETPBI
1a00paTOPHOI MHEBMOTPAHCIIOPTHON YCTAaHOBKH.

Konmponvnwie éonpocut

1 Ha3nauenue u kinaccugpukaiys yCTaHOBOK MHEBMAaTUUYECKOTO TPAHCIIOPTA.

2 Ilepeuuncnure TOCTOMHCTBA U HEIOCTATKUA YCTAHOBOK ITHEBMOTPAHCIIOPTA.

3 Kakoe o0opyaoBaHue BKIIIOUYAIOT B ce0sl yCTAHOBKH IMTHEBMOTpAHCIIOpTAa?

4 OT 4yero 3aBUCHUT MOJIHOE JIABJICHHE B YCTAHOBKE ITHEBMOTpPAHCIIOPTA?

5 Kak ompenensercss MOIIHOCTh ABUTATEIsl HACOCHOTO arperata yCTaHOBKH
IHEBMOTpaHcHopTa’?

12 N3y4yenue u ucciaegoBaHue padoTbl YCTPOMCTB 0€30MACHOCTH
MOJABECHOI0 KOHBeHepa

Leab padoThl: U3yYUTh YCTPONUCTBO U pabOTy MPHUBO/Ia TOJABECHOTO KOHBEHEpa,
a TaK»Xe YCTPOMCTBO U pabOTy JIOBUTEJIEH KapETOK Ha YYaCTKaX CIyCKa U MOJIbeMa.

Jns mpenoxpaHeHMss MEXaHW3Ma MPUBOJA M XOJOBOM YacTH KOHBEWEpa OT
IIOJIOMOK M3-3a CIy4alHBIX MEPETPY30K WIM 3a€BaHUs NOABECOK 3a HEIOIBUKHBIC
KOHCTPYKIIMU Ha MPUBOJIHON 3BE3/I0YKE YCTAHABIMBAIOT CPE3HOW MITU(DT, KOTOPHIA
Cpe3aeTcsl P NPEBBIINICHUSI PACYETHOTO TATOBOTrO ycuius Ha 25 %. IlpuBoxa takxe
00opyayeTcsi aBTOMaTHYECKUM YCTPOMCTBOM JUISl OTKJIFOUEHMS 3JIEKTPOIBUTATEIIS
npu cpe3aHuu mTUdTa. YKa3aHHOE YCTPOWCTBO OE30MAaCHOCTH MPEACTABICHO HA
pucyHke 12.1 n comepKuT BBIXOAHOM Bail / peayKTopa 2 cO IMNOHKOM 3, Ha KOTOPOM
HAaCa)K€Ha BHYTPEHHsIA BTYJIKA 4 ¥ ruiacTUHA 5. Ha BHYTpEHHIOIO BTYJIKY 4 HacakeHa
Hapy»KHas BTYyJIKa 6, K KOTOpod OodTamMu 7 MpHUKpEIUIeHa MPUBOAHAS 3Be3/l0YKa &8



44

noaBecHoOro koueseiiepa. K miactune 5 npukperieH kopiyc 9 ¢ moANpY>KUHEHHBIM
mrudTom /0. JleBas cropona mtudrta /0 MO BO3AECHCTBUEM CXKATON TPYKUHBI
BJIABJIMBAET MAPUK // B KOHMYECKYIO BBITOUKY, PENYCMOTPEHHYIO B BEPXHEUN YacCTH
HapyHOW BTYJKU 6. KpyTsAliMii MOMEHT OT BHYTPEHHEW BTYJIKH 4 K HApPYKHOU
BTYJIKE 6 mepeaaeTcsi cpe3HbiM mTudtom /2. B HUXKHEN yacTu Kopiyca peaykropa /
KECTKO MPUKPEIUIEH KPOHIITENH /3 ¢ KOHIEBBIM BBIKIIOYaTeneM /4. Bpamarommii
MOMEHT OT BBIXOJIHOTO Bajna [ peaykropa 2 4epe3 IIMNOHKY 3 mMepedacTcs Ha
BHYTPEHHIOIO BTYJIKY 4 M 4epe3 cpe3Hod mTU(T /2 HAa HApYXKHYIO BTYJIKY 6 U Ha
OPUBOJIHYIO 3Be370uUKy 8. [Ipu npeBbillieHnn TAroBoro ycuiaus wrudt /2 cpezaercs,
BTYJIKa 6 CO 3B€3J0UKO0I1 § ocTaHaBiauBaroTcd. [1nactuna 5 ¢ kopmycom 9 mpoaoinKaroT
nanpHelee BpamieHue. Ilpu stom mapuk // BbLAABIMBAECTCS W3 KOHUYECKOTO
yrayOneHuss BTYJIKA 6 W, TPEOJ0JieBasl COMPOTHUBIICHHE NPYXKUHBI, IMEepEeMeIacT
mToK /(0 BOpaBO M IpPHU MOAXOAE K HEMOJBMXKHOMY KOHIEBOMY BBIKIIOUYATENO [4
oTK;II04aeT npuBoj. CUTHam 0 cpe3aHuu MTuQTa U OCTAHOBKE KOHBEWepa nepenaercs
B aucneTdepckyro. [Ipu oOpbiBe wiaM Cly4ailHOM pa3beIWHEHWU TATOBOW IIETIH HA
HAKJIOHHBIX y4aCTKaxX KapeTKU U MOJABECKHU C TPy3aMH NOJ ACUCTBUEM CHIIBI TSIKECTH
OyZlyT CTPEMUTBHCS CKaTUTHCS BHU3, YTO MOKET BbI3BAaThb IMOBPEKICHUS TPY30B U
caMoro kKoHseuepa. st mpeaynpekIeHHus: TOTO HAa Yy4acTKax MOAbEMA U CIIyCKa C
nepenaaoM BeICOT Oosiee 1 M yCTaHAaBIMBAIOT JOBUTENIN, KOTOPbIE TPU OOpBIBE LIETIH
3aXBaThIBAIOT U OCTAHABJIMBAIOT €€.
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Pucynok 12.1 — YcTpoiicTBo 6e30macHOCTH IPUBO/Ia KOHBEHEpa

Ha pucynke 12.2, a mnpencTaBiieH JIOBUTENb, YCTAHOBJIEHHBIH Ha YyYacTKe
OAbEMA KOHBEWEpPAa, KOTOPBIM COJACPKUT IIAPHUPHO 3aKPEIUVIEHHBIM JBYIUICUUN
pbiyar /, yaep>KuBaeMblid B HEUTPabHOM MOJIOKEHUU CIUPAIBHON MPYKUHOM, MyTe-
BOI OECKOHTAKTHBIN BBIKJIIOUATENb 2 U yIop 3. B HCXOIHOM MOJIOKEHUU JBYIUICUUNA
pplYar 3aHMMaeT HEUTpalbHOE MonokeHue. [Ipm momxone KapeTkun OT KOHTAKTa
KoJieca 4 C HMOKHUM IUIEYOM phidara / mocieqHUul MOBOPAYNBAETCS IPOTUB YaCOBOU
CTPEJIKH, IPOITyCKasi KAPETKY, MU CHOBA 3aHUMAET UCXOIHOE nojoxenue. [Ipu pazvenu-
HEHUU WIK O0pbIBE LIETIH KapeTKa CKAaThIBAETCSl BHU3 U YIIUPAETCS KOJIECOM B HIDKHEE
IUIEYO pblyara ¢ 00paTHON CTOPOHBI, TOBOPAYMBas €ro MO YaCOBOM CTpesKe 0 yrnopa
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BepxHero 1ieda B ynop 3. [Ipu sTom cpabaThiBaeT OECKOHTAKTHBIN IMyTEBON BBIKIIIO-
yaTesab 2, KOTOPbIN OTKJII0YAET MPUBOJ KOHBEKepa.

JloBUTENH KAPETOK HA OMYCKAIOIICIHCS BETBU KOHBEHEpa UMEET 00Jiee CIOKHYIO
KOHCTPYKIIUIO, IPEJICTABICHHYI0 Ha pucyHke 12.2, 6. JloBuTeNnb COAEPKUT IIAPHUPHO
CMOHTUPOBAHHBIN JIBYIUIEYUI pblUar ¢ MPOTUBOBECOM [/, B BEpPXHEM ILJIEUE KOTOPOTO
YCTaHOBJIEH PEryJHpOBOYHbIA OonT 2 CBepXy MOJABECHOTO NMYTH B HANPABISIOLIUX
YCTaHOBJIEH MOJI3YH 3 ¢ KpOHIUTEHHOM 4. JIeBblii KOHYCOOOpPa3HBbIM KOHEI 3TOro
NOJI3yHA YIIUPAETCA B BBITOUKY BEPXHETO IIJIeYa INAPHUPHO YCTAHOBJIEHHOTO JIOBUTEINS
KAapeToK 5. 3aiHss 4acTh TOTO JIOBUTEI YIHUPAECTCS B NMOANPYKUHEHHBIN pblyar 6
KOHIIEBOTO BBIKJIFOYATENS.

@ — Ha y4acTKe M0AbeMa; O — Ha y4acTKe CITyCcKa

Pucynok 12.2 — JloBurenb KapeTOK Ha HAKJIIOHHBIX y4acTKaxX KOHBelepa

[Ipu ABMKEHHM KapeTOK BHHU3 UX XOJOBBIE KOJIECAa B3AUMOJCHCTBYIOT C MPOTH-
BOBECOM [ JBYILJICYETO phluara, IOBOpaunBas €ro mo 4acoBoi crpenke. [Ipu atom us-
32 HE3HAYUTEIHHOU CKOPOCTH KAapETOK ATOT phIYar MOBOPAYMBACTCS HAa HEOOJIBIION
yTOJI TaK, 4To pe3b00BOM KOoHel 0oiTa 2 He I0CTaeT 10 KpoHiTeiHa 4. [locie nmpoxoaa
KapEeTKHU JBYIUIEYUH pblUar moJ BO3JAECHCTBUEM IMPOTHUBOBECA / 3aHUMAET UCXOJHOE
MOJIOKEHUE.

[Ipu pazbeMHEHUH WK OOPBIBE 1IETH KapeTKa JIBUXKETCS ¢ OOJbIIeH CKOPOCTHIO
U TIpU B3aUMOJCHCTBUM C MPOTHUBOBECOM [ NIBYIUICUMM phIYar MOBOpAYMBACTCS Ha
6onpmmii yrou. IIpu 3Tom pe3rOoBOit KoHel 060aTa 2 yaapsieT B KPOHIITEHH 4, YTO
OPUBOJUT K MEPEMEIICHUIO TOI3yHa 3 BIpaBo. JIOBUTENb 5 OCBOOOXKAAETCS U O]
JEUCTBUEM COOCTBEHHOM CHWJIBI TSDKECTH W YCWIMS TOANPYKMHEHHOTO pblyara 6
KOHIIEBOTO BBIKJIIOYATENIsI MOBOPAYMBAETCA IO YacOBOW CTpenke, olecreyuBas
yYAEPKAHUE KAPETKU CBOMM HH>KHHUM IIJIEYOM.

Ilopaoox evinonnenus padomot

1 M3y4nuTh KOHCTPYKIMHU U MPUHIMI JEHCTBUS YCTPOUCTB 0€30MaCHOCTHU MO/I-
BECHBIX KOHBEUEPOB.

2 OnpenenuTh IMaMETP CPE3HOM YaCTH MPEJOXPAHUTENIBHOTO TU(]TA (CM. pUCy-
HOK 12.1) mpu cieAyroNuX UCXOAHBIX JAHHBIX: pPACUETHOE HATSIKEHUS 1INy pu HaOe-
raHuu Ha 3Be3104Kky — 25000 H, npu cberanuu co 3Be3n0uku — 1000 H; HapyxHbIit
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nuaMeTp BHyTpeHHel BTynku — (0,15 M; gomyckaeMoe HanpshKeHUE cpe3a Marepuana
mrudTa — 75 MIla. OcTaiibHble HEOCTAIONINE JaHHBIE MPUHATh B COOTBETCTBUU C
1a00paTOPHOI yCTAaHOBKOM.

KOHmPOJleble sonpocol

1 [Inst yero npegHa3HayeHbl JJOBUTEIN KapETOK?
2 Kakue ycTpoiicTBa 0€30MacHOCTH UCHOIB3YIOTCS B IIOJIBECHBIX KOHBEHepax?
3 Kak ycTpoeHo ycTpoiicTBO 6€301acHOCTH NpUBOJIa KOHBeepa?

13 N3yyeHne KOHCTPYKIMH U UCCIEI0BAHUE PA0OTHI KAYAKIIUXCH
KOHBeilepoB

Heab padoThl: U3yYUTh KOHCTPYKTUBHBIE OCOOCHHOCTH, PA3HOBUIHOCTH, IPUH-
UM JCVUCTBUSI MHEPLUUOHHBIX W BUOPAIMOHHBIX KOHBEHEPOB; YCTAHOBUTH 3aBHUCH-
MOCTb CKOPOCTH MEPEMEIICHUS Tpy3a 0 KeJI00y OT aMIUIUTY bl KOJeOaHu U OT yria
HAKJIOHA KeJl00a K TOPU30HTY.

Kauaronuiicss koHBeliep MpeACcTaBisieT COOOM OTKPBITHIN MIIM 3aKPBITHIN Ke00
Wik TpyOy, MOABEHICHHYIO WM ONEPTYI0 Ha OMOPHYI0 KOHCTpyKuHio. JKenoOy mpu
MOMOIIM BO30YyIUTENs KoJieObaHUM co00IaeTcs BO3BPATHO-MOCTYNATEIbHOE JABUXKE-
HUE, B pe3yJIbTaTe KOTOPOTO I'Py3, HAXOIAIIUUCA B 5KeJlo0e, COBEpIIAET CleyeMble
IpYT 3a IPyroM KOPOTKHE IEPEMEILEHUS BIIEPE] C ONIPEACIEHHON CKOPOCThI0. XapakK-
TEp JMABWXKEHHUS Tpy3a 3aBUCUT OT pPEKHMMa JBIKEHHUS XKeynoba, OIpenesieMoro
KOHCTPYKITUEH, XapaKTePUCTUKON pabOThI MPUBOA 1 TUTIOM OTIOPHBIX YCTPONCTB.

Haunbonee ontumanbHON O0NACTBIO NPUMEHEHHSI KAYaloOIIMXCS KOHBEHEPOB
CIEAYET CUYUTATh TEPMETHUYHOE TPAHCIIOPTUPOBAHUE MBUIAIINX, TOPAYUX, SIOBUTHIX,
XMMHUYECKH arpeCCHUBHBIX HACBIMHBIX TPY30B B YCJIOBHUSX IOJHOM H3OJSIHAM OT
OKpYy>Karolen cpelibl Ha paccrosiHue 10 50 M ¢ obecrieyeHueM NpoOU3BOIUTEILHOCTH
no 400 /4. Kavarommecs KOHBeWephbl MOAPA3ACISIOTCS HA HMHEPLUOHHBIE C
MOCTOSTHHBIM (cucTeMbl Mapkyca) u ¢ nepemMeHHbIM (cucteMbl Kpeiica) naBieHuem
rpy3a Ha AHO >xeno0a. B BUOpallMOHHBIX KOHBEWepax Ipy3 OTphIBAeTCs OT MOBEpPX-
HOCTH 3kenoba U mepemernaercss MUKpoopockamMu. OCHOBHBIM MOKa3aTejaeM paboTh
KayarolllUXCsl KOHBEHEPOB SIBIIsIETCA MapameTp [ pexuma UX padoTbl — OTHOILICHUE
MaKCHUMaJIbHOW HOPMaJbHOM COCTaBIIAIONICH YCKOPEHHUS XKelloba K COCTaBISAIONICH
YCKOPEHUS CUJIBI TSKECTH:

2 .

a-® -sin

F:—B,
g-cosa

IJIe a — aMIUTUTY/1a KoJieOaHuH JTHa Keao0a;
® — yIJIOBasi CKOPOCTh BO3OYIUTENs KOJIEOaHUIH;
B — yroJi HaKJIOHA OTMIOPHBIX CTOEK K HOPMAaJId MMOBEPXHOCTH KeN00a;
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0. — yroJI HaKJIOHA MTOBEPXHOCTH Kes100a K TOPU30HTAIIH.

[Ipu I'= 0 — pexxuim pabOTHI KOHBEHEPOB cUCTEMBI Mapkyca, T. €. C TOCTOSTHHBIM
JABJICHUEM Tpy3a Ha IHO kenoba; mpu [ < 1 — pexxum paboThl KOHBEHEPOB CUCTEMBI
Kpeiica, T. e. ¢ mepeMeHHBIM JaBIECHUEM I'py3a Ha JAHO kenoba; npu [ > 1 — pexum
paboThI BUOPALIMOHHBIX KOHBEUEPOB, PU KOTOPOM I'Py3 OTPHIBAETCS OT OBEPXHOCTH
xeno06a. NHeplMOHHBINM KOHBEHEp ¢ MOCTOSHHBIM JaBJIEHUEM I'py3a Ha JTHO Kejio0a,
Ipe/CTaBlIeHHbIM Ha pucyHke 13.1, cogepkuT xenob /, coBEpIIAIONINi BO3BPATHO-
NOCTYNAaTENbHOE JABWKEHHE MOCPEACTBOM HITAHTM 2 OT KYJHCHI 3, MPUBOJUMON B
Kose0aTenbHOE JIBXKEHHE BOKPYT LapHupa 4 Kpusowumnom 5. Ilpu paBHOMepHOM
BpAIICHUH KPUBOIIIMIIA 5 110 YaCOBOU CTPEJIKE Keno0 / IBUKETCS BIPABO C MEHBIIIEH
CKOPOCTBIO U YCKOPEHHUEM, U T'Py3 BOBJIEKAETCA B 3TO JiBIKeHHE. OOpaTHOE IBUXKEHHE
&Keynoba MPOUCXOAUT C OoJybllield CKOPOCTbIO M YCKOPEHHEM, M OH Kak Obl
BBIJIEPTUBAETCA U3-TI0J] IPy3a. ITO OOBSACHSIETCS TEM, YTO JBHKEHHE KeJl00a BIPaBO
IPOUCXOAMT 3a BpeMs IOBOPOTA KPUBOILUIIA HA YrOd A, a OOpaTHBIM X0 — 3a BpeMs
OBOPOTa KPUBOLIMIIA HAa YToJ ¢, KOTOpPbI ropa3no MeHslne yria A. Crenyer
OTMETHUTb, YTO, MPU BPAILEHUH KPHUBOILIWIIA MPOTHUB YACOBOM CTpPEIKH, Ipy3 Oynaer
nepeMeniaTbcsi B OOpaTHOM HaIlpaBJICHWM, T. €. CIpaBa HaleBO. VHEPIMOHHBIN
KOHBEWep ¢ MEepEeMEHHbIM JaBJICHUEM Ipy3a Ha JHO >Kejao0a, MPEeACTABICHHBIA Ha
pucynke 13.2, cogepkuT xeinod /, onepThiii Ha ynpyrue CTOWKHU 2, yCTAaHOBJIEHHbIE
nox yraom B = 20°...30° k Beptukanu. KonebaTenbHble ABMKEHUS Ken00 MOIydaeT
OT KpuBomMna 3, BpalalOLIErocs C IMOCTOSHHOM YrJoBOM CKOPOCTbIO, U COO00-
HIAIONINI ’KeT00y BO3BPATHO-NOCTYIATEIbHOE JBM)KEHHE OJMHAKOBOI'O XapakTepa,
KaK JJis IpsIMOTO, TaK M Il OOpaTHOrO XOJOB. DTU JBWKEHUS HAIpaBJICHBI TMeEp-
NEHAUKYJSIPHO ONOpHBIM cToiikaMm. [lpu nBWXeHHH BHepen >kemo0 HEMHOro
NPUIIOTHUMACTCS BBEPX, a MpPHU OOpaTHOM XOJ€ — OIYCKaeTcsi, YTO CIOCOOCTBYET
NIEPEIBUKECHUIO I'Py3a.

Pucynox 13.1 — VHepumoHHbIN Pucynok 13.2 — HepuuoHHBIN KOHBEHED
KOHBEHep C MOCTOSIHHBIM JIaBJIEHUEM I'Py3a HA € IIEPEMEHHBIM JaBJIEHUEM I'py3a Ha JHO Kenoba
ITHO xeJio0a

Ha pucynke 13.3 npencraBiieH BUOpallMOHHBIN KOHBEHEP MOJIBECHONW KOHCTPYK-
IIMU CO CBOOOHO KOJIEOIIONIEHCS OJHOMACCHOM cucTeMoi. OH COCTOMT U3 Kenoba /,
CBOOOJIHO MOABEIICHHOTO Ha YNPYTHX 3JIEMEHTaX 2 U MOJIYyYarollero HarpaBieHHbIC
KoJ1e0aHMsI OT EHTPOOEKHOTO BUOpATOpa HAMPABIEHHOTO ACHCTBUS 3.

B »Tux 1mensx MOXKHO HCIOJIB30BaTh 3JEKTPOMArHUTHBIE BHOPOBO30YAUTENH.
3arpy304HbIii 4 U pa3rpy304HBIA 5 TATPYOKH KOJEOTIOMIETOCS Ke00a COSTUHSIIOT C
HETMOIBIDKHBIMUA KOHCTPYKIMSIMU OyHKEPOB, BOPOHOK C MTOMOIIBIO THOKUX TOPpUpo-
BaHHBIX MaTpyOKOB 6.
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Pucynox 13.3 — BubpanunonHsIii KoHBeHep

Jlns obecnieueHust Gosiee 3(PPEKTUBHOrO IMEpEeMENICHUs T'py3a HE00X0IuMO,
9TOOBI TUHUS ICUCTBUS HAMPABICHHON BO3MYIIIAIOIICH CHUITBI TPOXO/IMIIA YepPe3 IEHTP
unepuuu (L{N) konebatenpHOM cucTteMbl U cocTaBisiia yroa B = 20°...30° ¢ mpo-
JIOJBHOM OChIO KOHBEWEpA.

Ilopaooxk evinonnenus padbomot

1 U3yunTp yCTPOMCTBO, MNPUHIMI JEHUCTBUS KayaroIIUXCS KOHBEHEPOB C
NOCTOSIHHBIM U TIEPEMEHHBIM JIaBJIEHUEM I'py3a Ha JTHO Keno0a.

2 YCTaHOBUTH 3aBUCHUMOCTb CKOPOCTH MEPEMEIIEHHUS TIpy3a IO Kelody OT
4acTOTHI M aMIUINTY1bl KOJICOAHUH, yTi1a HaKJIOHA XKenooa.

KOHmp0Jleble eonpocaol

1 YcerpolcTBO M IPUHLMIT AEUCTBUS KAYAKOIINXCSI KOHBEUEPOB.

2 Kakue CymiecTBYIOT JMHAMHUYECKHE PEXKUMBI pPadOThl  KaYyarolIUXCA
KOHBEHEpOB?

3 YcTpolcTBO U MPUHIUI pabOThl MHEPLIUOHHBIX KOHBEUEPOB C MOCTOSHHBIM
JaBJICHUEM Tpy3a Ha JIHO »kKeJoba.

4 YcTpoiCTBO M MPUHIUI pabOThl MHEPLIMOHHBIX KOHBEWEPOB C MEPEMEHHBIM
JaBJICHUEM Tpy3a Ha JIHO »kKeJoba.
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