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BBEJAEHHUE

Cno>XHOCTh pacue€TOB KOHBEMEPHBIX JIMHUN 00YCIIOBJIEHA WX Pa3BETB-
JIEHHOCTBIO U HEPABHOMEPHOCTBIO MOCTYMAIOIIUX IPY30MTOTOKOB.

B nHXEHEpHOW MPAKTUKE B YIrOJbHOW OTPACIM HAILIA LIMPOKOE MPU-
MEHEeHHEe (B MPOEKTHBIX MHCTUTYTax, OTHENax, IaxTax) meromauka [1, 3],
paspaboTtanHas Jsabopatopueit pyaHuuHoro Tpancmopra WL  wum.
A. A. CkounHckoro (B Hactosiiiee BpeMs HalvoHanbHBIM HAay4YHBINA LEHTP
TOPHOTO TPOU3BOJICTBA).

B HacTosIIMX METOJIMYECKUX YKAa3aHUSX Ha IMPUMEpPE pacueTa KOH-
KpEeTHOUW cxembl (puc. 1), mpuBeaeHBl METOJUKH pacueTa rpy30MOTOKOB OT
KOMIUIEKCHO-MEXaHU3UPOBAHHBIX 3a00€B U BbIOOpA 000PYOBAHUS [ KOH-
BEHEPHBIX JIUHUMU.
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Puc. 1. Texnonorudueckasi cxeMa KOHBEHEPHOT'O TPAHCIIOPTA

B meToanueckux ykasaHUAX MPUBEACH CIPAaBOYHBIN Marepuai, HeoO-
XOJVMBIN J1JIs1 BBIIIOJIHEHUS PACYETOB.

[lenp MeTOAMYECKUX yKa3aHUW — HAYyYUTh OYAYIIMX AUITUIOMHPOBAH-
HBIX CIIEIMAIMCTOB MPUHUMATh 00OCHOBAaHHBIE MHKEHEPHBIE PEILICHUS.

CpenHsist npogOJKUTEIbHOCTD BBIIOJHEHUS PAacyeTOB COCTaBiseT 3—4

qgaca.
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1. OBIIUE PEKOMEHJAIIUN
1.1. CocTaBiieHHEe TEXHOJIOTMYECKOM CXeMbl KOHBEHEPHOT 0 TPAHCIIOPTA

TexHomornueckass cxema TpPaHCIOPTa JOKHA OTpa)xaTb MyTh IEpe-
MEIIEHNS TOPHOM MacChl OT 320051 10 MyHKTA CKIAIUPOBAHUS WM TIOTPY3KHU
B CPEJICTBO BHEIIHEro TpaHcnopTa. Ha cxeme OoKHBI ObITh IaHbl HA3BAHUS
BBIPAOOTOK, WX JJIMHBI, YIJIbl HAKJIOHA, YKA3aHO PACIONIOKeHHE OyHKEpOB U
NOTPY304YHBIX MYyHKTOB (puc. 1). Psgom c¢ rpaduyeckum oO03HaAUCHUEM
OUYMCTHOTO 320051 HA CXEM€ yKa3aTh OOIIME apaMeTpPhl:

A.,, — CMEHHas Harpy3ka Ha 3a00H, T; M — MOIIIHOCTb IJ1acTa, M;

L, — JUIMHA OYUCTHOTO 32005 (J1aBbl), M; b — mupuHa 3axBata, M;

A, — COMPOTUBIISIEMOCTH YIIIsi pe3anuio, H/mm;

TUI 000PYI0BaHUA — JJIs MEXaHU3AIUK PadOT B OYMCTHOM 3a00¢€.

[IpuMeHeHre COBPEMEHHOTO 00OpYAOBaHUS KOMIUIEKCHONW MeXaHH3a-
MU TIO3BOJISIET MOBBICUTH CYTOYHYIO Harpy3Ky Ha OYMCTHOHM 3a0oi ao 15-
20 TeICc. T. OHAKO HEJB3s 3aKJIaJbIBaTh B PacyeT IPy30MOTOKOB JKEIIAEMYIO
CMEHHYI0 Harpy3ky. HeoO0XoauMo mpoBepuTh, TOCTHKUMA JIM OHA, TO €CTh
onpenenuts ee o ¢popmyie (1.1).

1.2. O0ocHOBaHHE NPUHMUMAECMBbIX IAPaMETPOB

B Tabn. 1 mpuBeneHbl: nepedyeHb 3a00MHOT0 000PYIOBAHUS U TOPHO-
TEXHUYECKHE MapaMeTphl, IPUHATHIC IS MpUMepa pacuera (cMm. 1II. 2).

Tabmuna 1
ITapameTpnl 3a0ou

pametp Ne 1 Ne 2 Ne 3
CMenHas qo0bYa 4 e T 550 500 700
[IpoaOIKUTENBHOCTD CMEHBI T e g 3] 6 6
JlnuHa 04MCTHOTO 32005 L), , M 150 150 160
BreiaHnMaemast MOIITHOCTG I1acTa M, M 1,7 2,0 2,0
II;moTHOCTH YTJIA B LEITHKE Yy T/M3 1,35 1,35 1,35
Hacpinnas macca yrng v, '™ 0,85 0,85 0,85
ConpoTUBISEMOCTH YIJISI pE3aHUI0 4 D H/Mm 200 120 300
VYron nanenus miacra 3, rpaj 7 7 7




[Tpogomkenue Tad. 1

0 3abou
APANETPE No | No 2 No 3

THIl MEXaHM3UPOBAHHOI0 KOMILJIEKCA 2KT™M 2MKD 1 VKII
Tun xombaiina 2K52 KII 1KT 1168
Cxema paboTbl KoMOaiiHa OJIHOCTOPOHHSS
Yucno uukiioB B cMeHy N, mit. 2 2 2
[Tupuna 3axBara b, M 0,63 0,63 0,63
Kosduiment mammunoro Bpemenu K, 0,40 0,45 0,40
Tun ckpeOKOBOro KOHBEHepa CII-8711 CY2MK CI1202
CxopocThb 1enu KoHBelepa V,., M/MUH 67,2 58,5 67,2

CMeHHas Harpy3ka Ha OYMCTHOM 3a00i1 (100bI4a) A,.,, 3aBUCHUT OT clle-

TYIOIIUX MTapaMeETPOB:

Ay =mbLy,y, N, (1.1)

rae N — gncino HUKIOB, KOTOPOE MOXKET COBEPIIMTL KOMOAlH IpU OIpee-
JIEHHBIX CKOPOCTSIX MOJauH.
Yucno nukIIoB KoMOaiiHa onpeaesisitoT mo Gpopmyiie

60 T,k

N: CM "M

L L '

03 03
v + +1,,;
max max
rac tn3 — BpeMH Ha COBeleeHI/Ie IHOATOTOBUTCIIbHO-3aKJIIFOUUTCIIBHBIX OIIC-

(1.2)

paumii, MuUH (C 1EIbl0 YHOPOUIEHHUS 3aJadyd YCIOBHO MPUHUMAIOT
t,; =20 MuH); V5 — MaKcHMasbHasi CKOPOCTh II0JJa4¥ BEIEMOYHON Mallu-
HBI TIPU pPE3aHUU, M/MHUH, 3aBUCHUT OT €€ YHEPTrOBOOPY>KEHHOCTU U COITPOTHUB-
JIsIeMOCTH yriast pesanuio (A,). Ompexpemstor mo [1, tabm. 6.1 ] mwin 1o

. / — v

Talu. 2 npuit. 25 Vygy =0,85Vyy  — ckopocTs nojaun xomOaiita mpu 00-

paTHOM Xxoze (IpU 3a4UCTKE), M/MUH; Vg - BO3MOXKHas TEXHUYECKas
M

CKOpPOCTh TIOAa4YM BBIEMOYHOM MAIMHBI, M/MUH, TpuUHUMaT 10 [1,
Tabmd. 6.1].

B ciydae oTCyTCTBHS JTaHHBIX O CKOPOCTH TOJa4M KoMOaiHa IpU pe-
3aHHM JJIS €€ ONPEACIICHHIS MOYKHO BOCIIOJIb30BaThCS (POPMYJIOi

N

V _ ycm
T 60H,, mby,

rae Ny, — ycToi4rBas MOLIHOCTE DICKTPOABUraTe s KoMOaiina, KBT.

(1.3)

, M/MHH
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s neuratens tuma 3JJKO —N yom = (0,7+=0,9)N,,.
Jnst neurareneii tuna 9KB — Ny, =(0,9+11)N,,.
N,, Ny, — COOTBETCTBEHHO, yacoBasi U JUIMTENIbHAs MOILHOCTU 3JIEKTPO-

JBHUTATEIIS], ONPeaeIsitoT 1o [ 1, Tabm. 6.1] wium o tabu. 2 mpui. 2;
H\, — yAelibHbIE 3HEpro3aTpaTsl pazpyleHus yris, KBT-u/T.

Ap, Hmm 100 200 300 400

Hy, kBT u/T 0,3 0,6 0,9 1,2

Kax noka3vieaem npaxmuka ucnoivb308aHus 3apy0escHvlx o4ucm-
HbIX KOMOAIIHOB 8 8bICOKO NPOU3EOOUMETbHBIX 3A004aX (U3-3a UX 6bICOKOI
IHEP20800pYICeHHOCMU), 013 pacuema uucaa yuxkios (N) maxkcumanviuyio
cKkopocmb nooauu npu pezanuu ciedyem npunumamsv 8,0—-10,0 m/mun
He3asucumo om conpomueaaemocmu yens pezanuio (A p).

JlnuHa ounctHoro 3abod L,, umeer tenaeHnuio ysenuuenus: 90, 100,

120 m — panbie, 150, 180 u mo 300 M — cerogHs U Ha JAJTBHEUIITYIO TMEP-
CIEKTUBY. YBEIWUYCHHE JJIUHBI OYUCTHOTO 320051 BHI3BAHO CTPEMJICHUEM I10-
BBICUTh KO3((HUITMEHT HMCIIOIb30BaHUs 3a00MHOTO 000pyIOBaHUSA (3TO OT-
HOIIIEHWE BPEMEHU pabOThl 000OPY/IOBaHUSA 32 MUHYCOM BPEMEHH, 3aTpayu-
Ba€MOTO Ha MOHTaX-JIEMOHTaX, K €ro Cpoky ciy»0b1). Heobxoaumo Taxxke
NOAYEPKHYTh, UTO JJIs yBEIUYECHUS KO3(PUIHEHTa UCHOJIb30BaHUS 000pY-
JIOBAaHUS HOPMATHUBHBIMU JOKYMEHTAMH OTPACIU PEKOMEHIYETCS YBEIHYH-
BaTh JUIMHY cTOJI0a 110 2,0+2,5 KMm.

DTy e Lellb CTaBsAT NpHU PpadOTe KOMIUIEKCHO-MEXaHU3UPOBAHHBIX JIAB
C pa3BOPOTOM KOMILJIEKCA 0€3 NEPEMOHTAKA.

BriHnMaemas MOIITHOCTE M — OJWH U3 MAPAMETPOB, XapaKTEPUIYIOIINX
macT. [1macTel Mo MOITHOCTH KIACCU(PULIMPYIOT CHEAYIOIUM 00pa3oM:

BEChMa TOHKHE 1o 0,5 Mm;
TOHKHE 0,5-1,3 m;
CpeaHel MOITHOCTH 1,3-3,5;
MOIITHEIE ooiee 3,5 M.

[Ipu BbIOOpE KOMOaitHa TpeAeNbl PETyIUPOBAHUS IIHEKOB JOJDKHBI
OBITh HECKOJIBKO 0OJIbIlIe, YeM BbIHUMAaeMas MOIIHOCTbH Ijiacta. B mpoTus-
HOM CJTy4ae Ipu BbIeMKEe OyJI€T OCTaBaThCs MavyKa yriis.

[IIupuHa 3axBaTa koMmOaiiHa b 3aBUCHUT OT MHOIrMX (haKTOPOB, OCHOB-
HBIM W3 KOTOPBIX SIBJISIETCS BbIHMMaeMasi MOIIHOCTH miiacta. [Ipu BeiOOpe




5

niHeKka (IIMPUHBI 3aXBaTa) HEOOXOIUMO YUYHUTHIBATh CICAYIOIINE PEKOMEH-
JALNN:

b=0,8m opr M< 1,2 m;
b=0,63Mm opu m=12-25wm;
b=05m npu mM>2.5wm.

Cpennss MIOTHOCTh YIJid B IIEJIMKE W HACBIIIHASA MAcca Yrisd — BEJIWYH-
HbI B3aMMOCBSI3aHHBIE U UMEIOIIHNE OJIMHAKOBBIE €MHUILIBI U3MEPEHUS — /M.
CpenHsist IIOTHOCTh YIVIS B LIEJIMKE M3MeEHsieTcs B npenenax 1,1-1,5 M, a
HAchIMHAsA Macca coctasiser 0,8—1,1 1/m°, Cnenyetr OTMETUTb, UTO CBS3YIO-
IIIAM DJICMEHTOM SIBJISCTCS KO3 UIUMEHT paspbixiieHus (K /), KOTO-

p =Yy
phiii cocraBiser 1,1-1,4.
ConpoTHBIAEMOCTD YIUIA PE3aHUI0 A, — 3TOT IapaMeTp MrpacT Bax-

HYIO POJIb TIPU OMPEIEIEHUU CKOPOCTH TOJAaud YroJbHOro KombOaitHa. B
CBOIO OYepeb, MAKCUMAJIbLHBIN I'PY30TOTOK U3 JIABBI MPSIMO IPOIIOPITMOHA-
JIEH CKOPOCTH ToAauu kKombOaitHa. Takum oOpa3zom, HEOOOCHOBAHHOE YBEIIH-
YeHUE CKOPOCTH KOMOalHa MCKYCCTBEHHO YBEJIMYUT MAKCUMAJIbHBIA TPY30-
MOTOK, YTO MOTpeldyeT Ooibleld MpUeMHONM COCOOHOCTH KOHBelepa (J11nbo
NPUHATHS KOHBeWepa ¢ OoJbIeld CKOPOCTHIO JICHTHI, JIMOO — KOHBeWepa ¢
OOJIbIIIECH IHUPUHOMN JIEHTHI).

Kosdhdunment MammuHoro BpeMeHu K, CyIiecTBEeHHO BIUSET Ha Be-

JUYMHY CPEIHEr0 I'Py30MO0TOKA U3 OYMCTHOIO 3a005. BaXkKHO MOIYEPKHYTH,
YTO CETOIHALIHSAS OpraHu3anus padOThl KOMIUIEKCHO-MEXaHU3UPOBAHHBIX
3a00€B B OTpaciu I[O3BOJIMJIA JIOCTUTHYTh BEJIMYMHBI KO3 dUIIMeHTa
0,45-0,5.

Kcratu, opuraga B.M. I'BozneBa (ur. "Pacnaackas”, suBaps 1987 r.)
IPU YCTAaHOBIIEHUH peKopaa cyTouHoil noosun 14000 T yris gosena ko3 ¢-
(UIIMEHT MAaIIMHHOTO BpeMeHu 110 0,82.

[Ipu pacuerax BeauunMHy KO3 ULIMEHTa MAIIMHHOTO BPEMEHU HEIb3s
HEOOOCHOBAHHO 3aBbIlIaTh, TaK KaK 3TO NPHUBEIAET K HCKYCCTBEHHOMY
YMEHBIIECHHUIO IKCIUTyaTallHOHHOM HAarpy3Kd, YTO, B CBOIO OYEpPENb, BEAET K
BBIOOpPY KOHBEHEpa ¢ MEHbIIEH MOIIHOCTBHIO MPUBOJA M MPOUYHOCTHIO TATO-
BOI'0 OpraHa KoHBeuepa. B Takom ciydae, Ipyu peaibHOM I'Py30II0TOKE, BbI-
OpaHHBII JICHTOUYHBIN KOHBEWEp OyAET NeperpyKeH.
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1.3. PekoMeHIaLMH 110 IPOEKTHPOBAHUIO KOHBEEPHBIX JIMHUM

[Ipu mpoeKTUpPOBaHUU KOHBEUEPHBIX JIMHUN HEOOXOAUMO MPHUIEPKHU-
BaThCS CIAEAYIOIIETO:

— YHUCJIO KOHBEWEPOB B JIMHUU MPUHUMATh MUHUMAIBHBIM C IIEJIBIO
SKOHOMUYHOCTH (T. €. CHUXKEHUSI CEOECTOMMOCTH TpaHCIOpTUpoBaHus 1 T
yTJis) U TIOBBIIMICHUSI HAJIEKHOCTU CUCTEMBI, XapakTepusyromieics kodpdu-
IIUEHTOM TOTOBHOCTH (OMpPEACNSIOT Mpou3BeAcHUEM KOA(PPUIIMEHTOB s
OTJEJIbHBIX MAIlIUH);

— BBIOOp HIMPUHBI U CKOPOCTH JBHXKEHUS JICHTHI MPOU3BOAUTH HA OC-
HOBAaHUHU CPaBHEHUS MaKCUMaJIbHOTO MUHYTHOTO I'py30IOTOKAa U MPUEMHOMN
CIIOCOOHOCTH KOHBeEHepa

8max < Q,, ¥ TPH 8max > 8ax M

max < anpY IPH 8px < Bpmax ;

— BBIOOp MOJENIM KOHBEWepa OCYIIECTBISITh 1O MPHUHITHIM MapameT-
paM: IIMPUHE JIEHTHI U CKOPOCTH €€ JBIIKEHHUS C YYETOM MECTa YCTaHOBKH
(mtpek, OpeMcOepr, YKIOH) U YCIOBUM SKCIUTyaTalliu;

— JTUHY yCTaHOBKM KOHBeWepa MPUHUMATH MO JOIYCTUMOM [JIMHE,
onpeaeNnsieMord Mo rpapuky MPUMEHUMOCTH O HM3BECTHBIM IapaMeTpam:
HKCIUTYaTallMOHHOW Harpy3ke (T/4) U yrily yCTaHOBKU (Tpan);

— eCJIM KOHBeWep He MOJXOAUT M0 OJHOMY U3 IMapaMeTpoB (B Mpeaesax
20 %): mpueMHOW CMOCOOHOCTH, MPOU3BOAUTENBHOCTH WU JOMYCTHUMOM
JUIMHE, TO MOXHO BBIUTH M3 TOJIOKEHHSI, YCTAHOBUB OYHKEp C MHUTaTelleM
nepe]l TaHHBIM KOHBeiiepoM. B npyrux ciydasix cienyeT BHIOMpaTh KOHBEM-
ep ¢ OOMbIIeH MUPUHON JIEHTHI U OOJIBIIIEH MOIIHOCTHIO MTPUBOIA.

2. OITPEJEJIEHUE XAPAKTEPUCTUK I'PY30IIOTOKOB
N3 OYUCTHDBIX 3ABOEB

OuucTtHO¥M 32001 Ne 1

2.1. Cpennnii MUHYTHBIM TPY30II0TOK
3a BpeMs NMOCTYILJICHUS YIJIA U3 OYMCTHOIO 3200:

ACM]_
607, k'

rae K, — kod(hbuImenT BpeMeHn MOCTYIIICH S YIS U3 OQHOTO OYHCTHOTO
320051 Ha TPAHCIIOPTHYIO CUCTEMY;

A (n)l = (2.1)



7

IpU OJHOCTOPOHHEH cxeMe paboThl KoMOaiiHa ¢ 3aYHUCTKON BEIUYUHY
K, onpenensror mo dhopmyne
t
50 ; : (2.2)
M

rae t, — IpOAOHKUTENBHOCTh 3aUYMCTKU OYMCTHOrO 3a00sl MpU OOpaTHOM

Kga=K,, +

X0J€ B TCUCHHUEC CMCHBI.
LN 1502
3
08Vax .~ 085-6,0

Vimax, =60 M/MMH — MaKkcHMallbHas MaHEBPOBAs CKOPOCTb BBICMOYHOM

=58,8 MuH; (2.3)

MamuHbl (mpruauMaroT asg 2K-52 no [1, Ta6m. 6.1] wiu o tadm. 2 npui. 2).

Torna
K =04+8 g5,
60-6
550
Cll(n)l = m = 2,73 T/MI/IH.

llpu uennokosoti cxeme pabomol kKombaina (6e3 3a4uUcmKu) GeUYUHY
Ky onpedenarom kax K, =K,,.

2.2. MakcuMaJIbHbIA MUHYTHBIN I'PY30II0TOK,
KOTOPBbIN MOKET NMOCTYNIUTH U3 OUYUCTHOIO 32004

2.2.1. Ilpu ipsamMoM X0J1€¢ BBIEMOYHOW MaIIUHBI:
a;naxl =MD Viax 01y, (2.4)

rae Viax =3,0 M/MuH — MakcuMmaibHas CKOPOCTh BBHIEMOYHOM MaIMHBI

npu pe3aHud (MpUHUMAIOT 1o Taba. 6.1 [1] wim mo Tabn. 2 npui. 2) ang
kombOaitna 2K-52 nmpu b = 0,63 M, m = 1,7 m.

§ = e __Oh2 _4g57 (2.5)
V, +Vyy 67,2430

d1 — pacyeTHbIM KO3(PPUIMEHT, YUYUTHIBAIOIIMM HANpaBiICHUE IBHKEHUS

BBICMOYHOW MAaIIMHBI W CKpPEOKOBOM Ilemu 3a00MHOTrO KOHBEHepa;
V, =67,2 mM/Mua — ckopocth nenu konseiiepa CII-87I1 mpuHumarotr no

Tabi. 6.2 [1] wim tabn. 1 npun. 2; ¥, — kordpULHEHT NOTPY3KHU:
- TIpU OJTHOCTOPOHHEHN pabote BrleMouHoM Mammubl ¥, =0,70, ycra-

HaBIMBAIOT 110 [1, Tabn. 6.3] unu tadn. 3 mpui. 2;
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- npu pabome 8bleMOYHOU MAUWUHBL NO YETHOKOBOLU cXeme Npu NpsimMom
xo0e Y, =1, a npu oopamnom xooe ¥, =0;

- npu pabome BbleMOYHOU MAWUHBL NO YCIMYNHOU cXeme (011 ompa-
bomku naacmos m= 3,5 m u b6onee), Kocoa npu NPAMOM X00€ BbIHUMAENICS
yacmov pabouel MowHOCMU nAACMAa my, Kodg@uyuenm nocpy3Ku npuHUMA-

m m
rom W, = L mozoa npu o6pammnom xode Y, = -1
m m

Torma MakCHMMabHBIM MUHYTHBIN IIOTOK MPH NPSIMOM XOJIE:

a;naxl =1,7-0,63-3,0-0,957-0,7-1,35=2,91 1/mu=n.

2.2.2. Ilpu 06paTHOM XOJ€ BEIEMOYHOW MAIIUHBI (3aUUCTKE):

a' max, = M bVirax 92 1—¥h) vy, (2.6)

e
max =0:85Vnax =0,85-6,0=51 m/mun, (2.7)
Oy Ve 072 1,08, (2.8)

= ; = =
V. —Vmax 67,2-51
TOTJIa MAKCUMAaJIbHBIA MUHYTHBIN TPY30MOTOK MPHU 0OPATHOM XOJI€:

8" 1rpx,=17-0,63-51-1,08-(1-0,70)-1,35 = 2,39 7/mu.

[Io MakcMMalbHOMY MHUHYTHOMY T'PY30IOTOKY W3 3a00s1 MpOBEpsSeM
MPaBWIBHOCTh TPEABAPUTENHHOTO BbIOOpAa CKpeOKOBOrO KOHBeEiiepa Mo

YCIIOBUIO gy 1 <8y Tak Kak 370 ycioBue BeinonHsercs (2,91 < 6,0), 3Ha-

yut, KoHBerep CII-8711 mpuHST mpaBUIIbHO.

Ecnu ycnoeue negvinonnumo, mo ecmos MakCUMAIbHuLL MUHYMHBLU 2P)-
30NO0MOK OObUle NPUEMHOU CNOCOOHOCMU 3A00UHO20 KOHBellepa, moz2oa 6
OANbHEUWUX paAcuemax NPUHUMAIONM gy = g -

OuucrTHOI 320011 Ne 2

2.3. Cpennnii MUHYTHBIH TPY30NOTOK 32 BpeMsl MOCTYIJIEHUS YIJIsl

A
A (n)y = ¢, T/MUH
607, knz
rIe
t3 L03 N

k., =k, + =k, +
2" e0T,, M 085V, 60T

M



9

N 150-2 B
0,85-6,0-60-6
VmaxM =6,0 1/mMuH, ckopocTh mogaun kombOaina KIL-1KT', npuanma-

=0,45

10T 110 [1, Ta6:a. 6.1] wiu no Ta6n. 2 mpu. 2.
Torma
500

al(n)Z = m = 2,28 T/MUH.

2.4. MakcuMaJIbHBIA MUHYTHBIN IPY30MO0TOK U3 OYUCTHOIO 320051 Ne 2

2.4.1. Ilpu npssMoOM X0/i€ BBIEMOYHON MaIlIUHBI:
max, =MbVyay 81 Py,
rie Viax= 3,0 M/MuH, ckopocts nogaun kombaitna KII-1KI' onpenenstor

o [1, Ta6xa. 6.2] v 1o Taba. 1 mpui. 2;

vV, 575
V. +Vygy 57,5+30

V., =575 M/mMuH — ckopocts Lenu konseilepa CY2MK, npunumaror no [1,

O =

0,95;

Taba. 6.2] nam no tabda. 1 mpui. 2; W, =0,74 — ko3 puinrenT norpysku,

MPUHUMAIOT 1o Tab. 6.3 [1] unu o Tada. 3 npui. 2.
Torna MakcuMaabHBIH MUHYTHBIN TPY30IIOTOK IPH MIPSMOM XOJI¢

a?naxz =2,0-0,63-3,0-0,95-0,74-1,36 =3,5 1/™MuH.

2.4.2. Ilpu o6paTHOM X0/i€ BHIEMOYHOW MAIIIMHBI:
aFnaxz = MbVppx 52(1_\Pn)%; ,

rIe
Viax = O,85VmaXM =0,85-6,0=51 m/mumn,
575
27575-51

Torma MakcuMalnbHbBINA TPY30MOTOK OPU OOPATHOM XOJIE:
a:naxz =2,0-0,63-51-11-(1-0,74)-1,35= 2,48 1/MmuH.

[lo mMakcumManbHOMY MHHYTHOMY T'PY30MOTOKY U3 3a00sl MpoBepseM
NPaBUJIBHOCTh TIPEABAPUTEIBHOTO BBIOOpAa CKPEOKOBOrO KOHBEHEpa I10
4
YCIOBHIO gy, <y
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Tak kak 3T0 ycnoBue BbinoJHsercs (3,5 < 4,4), 3HauUT, KOHBEHEp
CY2MK npuHST NpaBUIBHO.

OuucTHOM 32001 Ne 3

2.5. CpenHuii MUHYTHBIA TPY30MI0TOK 32 BpeMs MOCTYILUICHUS IPy3a

A
a,1(n)4 =M /mun
60T, Kn,
rac
C —k 4 L, N 04, 1602
® " 085V, 60T,  085-60.60-6

Vimax ,, =6,0 M/MuH — ckopocTs nofaun kombaiina 1I'I-68 npu oOpaTHOM

Xo0je, IpuHUMaroT 1o [1, Tabiu. 6.1] uau mo tadi. 2 npu. 2.
Torma
700

al(n)3 = m = 3,41 T/MI/IH.

2.6. MakcuMaJIbHBIA MUHYTHBIN IPY30I0TOK U3 OYUCTHOIO 32005 Ne 3

2.6.1. IIpu ipsamMoM X0J1€ BBIEMOYHOW MaIIUHBI:
max 3 = MBViex 81 ¥n vy

rae Vipx =3,6, M/MHH, ckopocTh nogaun komOaiiHa 1T-68, mpuHUMaroT

no [1, Tabn. 6.1] unu no Tada. 2 npui. 2;

5= v __O12 5953

V. Vi, 67,2436
V, =67,2 m/MuH, ckopocth nenu konseiiepa CII-202, mpunumarot mo [1,

tabn. 6.2] win o tabn. 1 mpui. 2; ¥, =0,74 — xospduumeHt norpysku,

NpUHUMAIOT 1o [1, Tabu. 6.3] unu mo tadsna. 3 npu. 2.
Torna MakCUMaJIbHBIA TPY30IIOTOK MPU MPSIMOM XOJ€E:

aﬁnax:; =2-0,63-3,6-0,923-0,74-1,35=418 1/™MuH.

2.6.2. IIpu 0OpaTHOM X0/1€ BLIEMOYHOM MaIlIMHBI:
a?nax3 = MBVey 82 (1- o) vy,

Viax =08y =0,85-6,0=51 m/m;
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V., 672

V, -V} 672-51
Torga MakCcUMaIbHBIN TPY30MOTOK MPU 0OPATHOM XOJI€

a?nax3 =2,0-0,63-51-1,08-(1-0,74) -1,35 = 2,44 1/mu=.

[To MakcMManbHOMY MHMHYTHOMY IPY30IOTOKY M3 3a00s IpOBEpseM

IIPAaBWIBLHOCTb IIPEABAPUTEIBHOIO BBIOOpAa CKPEOKOBOIO KOHBEHEpa II0
!/

YCHOBHIO Gy, < ds. Tak Kak 310 ycnosue BeimonHsAercs (4,18 < 6,0), 3Ha-

d9 =

yut, KoHBerep CII-202 npuHAT npaBUIBHO.
3. BBIGOP TUIIOB KOHBEMEPOB

KoHBeiliepHyO JTUHHUIO YCIOBHO JIEJIUM Ha pacyeTHBIC YYaCTKU. YUacT-
ku 1-2, 3-4, 6-7 ABIAIOTCS OJHOTIOTOYHBIMHM, a y9acTku 2-5, 5-8, 8-9 — coop-
HbIMHU. BBEIOOp THITOB KOHBEHEpa MPOU3BOIUM TSI KaXKIOTO y9acTKa.

Yuyactku 1-2 1 3-4 — sspycHbIC KOHBEHEPHBIE ITPEKH OYMCTHBIX 3a00€B

No 1, Ne2 (I; =1g =800 m, 3 =0).

3.1. Bb100Op KOHBelMepa 10 NPUEMHOM CIIOCOOHOCTH

ITo [1, Tabn. 7.9] wnm mo Ta6n. 5 npui. 2 HaXOAUM HapaMeTphl JICH-
TOYHOTO KOHBelepa (C y4ETOM MeCTa YCTaHOBKHU: CTAllMOHAPHBIN WA TTONY-
CTallMOHAPHBIN ), KOTOPBII OBl 00ECIIEUmIT YCIOBUE yQKnp > Aax L+ T-€. TIpH-

€MHasl CIIOCOOHOCTh KOHBeMepa 10kHa ObITh 00JIbIlIE MAaKCUMAaIbHOTO MHU-
HYTHOT'O TPY30I0TOKA.
[IpuemHuyro CIIOCOOHOCTB, YIOBIIETBOPSIIOLIY IO YCIIOBUIO
3 3
QKnp =6,5 M°/MuH, uro npu y =0,85 T/M” COOTBETCTBYET anp =5,5 T/MuH,

00€CIIeYnBarOT CIEIYIOIIMMU ITapaMeTpaMH KOHBeHepa:
B =800 MM — mmpunoi sieHTsl, V, =1,6 M/C — CKOPOCTBIO JIEHTHI.

B cooTBeTcTBHMM C MPUHSATHIMU TIapaMeTpaMu M UCXOS U3 YCIOBHUI
JKCIUTyaTtanuu Ha mTpekax (1-2 u 3-4), oM KHbBI ObITh YCTAaHOBJIEHBI TOTY-
CTAIlMOHAPHBIC TEIECKOMMYECKHUE JICHTOUHbIE KOoHBelephl. [1o [1, Tadn. 13.4]
win no Tabn. 1 mpun. 3 mpensapurenbHo npuHUMaeMm Konsedep 2JITS8O0.
BTopou tunopazmep NpUHSAT C LEIbI0 YCTAHOBKU KOHBEUWEPA HA BCIO JJIMHY
mrpeka (800 m).
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3.2. YcTaHOBJIEHHE JONYCTUMOM JJIMHBI KOHBelepa

IIpuHATHE OKOHYATENBHOTO PEMIEHHS BO3MOXHO IIOCIIE TMPOBEPKHU:
MPOXOAUT JIK MPEIBAPUTEIILHO BhIOpaHHBIM KoHBerep 2JIT80 mo MouHoCTH
MPUBO/JIa U MPOYHOCTHU TATOBOTO OpraHa (JICHThI) C y4€TOM KOHKPETHOM KC-
TUTyaTallMOHHOM HArpy3Ku U KOHKPETHOTO YIJjla HaKJIOHAa BEIPAOOTKHU.

s 3TOrO ompenensaeM dKCILNTYaTaluOHHYI0 HArpy3Ky

Q, = 60a1(n)kt, T/4 (3.1)

rae Ki — pacuetHsiii koadduiment Harpysku. Benmnunny ki Haxommm mo [1,
Tabm. 6.4] win mo Taba. 4 mpui. 2, yCTaHOBHB MpeABapUTENbHO 1 1 Ky 1o
dopmynam, rae t — OPOAOIKHUTENBHOCTh 3arpy3KdM HECYIIEro IOJIOTHA
KOHBeliepa, MuH; K — MUHYTHBIN K02()(DUITMEHT HEPaBHOMEPHOCTH,

U1 ourcTHOTrO 32005 Ne 1 IUTST OYUCTHOTO 32005 Ne 2
t. = g _ 800 _ 8,35 MuH; t, = 7 _ 800 = 8,35 MuH;
60V, 60-16 60V, 60-1,6
ar ar
Ky = max; _ 2,91 _106: kg = maxp _ 3,9 _153:
al(n)l 2,73 al(n)2 2,28
kt :1,12, kt :1,31,
Qa1 =60-2,73-112 =183 1/u. Qa2 =60-2,28-1,31=179 1/u.

[TopsimoK ycTaHOBIJIEHMS OMYCTUMOM JJIMHBI KOHBeHepa mo rpaduky
IPUMEHUMOCTH MOKa3aH Ha pucC. 2.

JInst naHHOrO Cityyas mo Trpauky NMPUMEHUMOCTH JIEHTOYHOTO KOH-
Beiiepa 2JIT80 mpu yrie HaKJIOHA B 0)KUAAEMOM 3KCILTYaTallMOHHOM HArpy3-

K Qa1 =183 T/a u Q32 =179 1/4 nonycrumas niauHa L, 5o, COCTABILIET CO-

orserctBeHHO 1300 u 1300 m. Tak xak L, ~>lg n L. >l7, To ms

y4acTKOB 1-2 u 3-4 OKOHYATEIbHO IPUHHMAEM YCTAaHOBKY KOHBEHEPOB
2JIT80 Ha BCro mimHy mTpekoB 800 M.

YuuteiBas, uro Teneckonnueckuid kouseiep 2JIT80 moxeT padorarth
1O/ TABOU TOJILKO C MPUCTABHBIM MEpErpyxKaTeieM, TPUHUMAEM K yCTaHOB-
ke mneperpyxarenp I[ITK1Y (1o makcumanbHOM MNPOU3BOAUTEIBHOCTH,
T/MuH). BpiOuparoT neperpy:xareinb no tadi. 2 mpui. 3.

Ilpu  ucnonvzosanuu menecKONUYecKUx JIeHMOUYHbIX KOHBeUepos
VHUGUYUPOBAHH020 mMunaxcuo2o psada, Hanpumep 2JIT80Y, omnadaem
HeobxXoouMocms 8bl00pa nepezpydcameis, MaxK KAk OH 6X00Um 8 COCmas
KoHeetepa.
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1
L, m

L nocmasku

Q1 <Q2<Q3<Q4<Qs5< Qmax
Qs 001> Qo

- - Q1
- TN
T”r,n Q>
N
L x oeticm |~ = 3 n, Qs = =—
I
!
Hminp
5
\
Qmax
I "
B, rpan
Puc. 2. Ilopsanok paGoTsl ¢ Tpa)uKOM MPUMEHUMOCTH
IpH BEIOOPE JIEHTOYHOIO KOHBEHEpa:
~— BBIXOJIHOII apamerp; —= BXOJIHOM IapaMeTp
1 — mocTaBuTH 2 KOHBeliepa OJIMHAKOBBIX
Pa3HBIX

2 — IpUHSATH APYroil KOHBEHeEp 0oJiee MOIIHBIN C APYTOM IIMPUHOMN JICHTHI
00Jiee MOIIHBIN C TOW K€ IUPUHOMN JICHTHI

3 — YMEHBIIUTH HATPY3KY MPUOCTAHABINBATH PabOTy OJHOTO U3 3a00€B,
pa3HecTH BO BpeMeHH paboTy 3a00eB (CIBH-

HyTb CMEHBI); YMEHBIIUTb A,

4 — yCcTaHOBHUTH OYHKED C TOMOIIBIO MHUTATEIS YCTAaHOBUTH HArpy3Ky
Ha KoHBeiiep, paBHyI0 Q.

B kadecTBe KpUTEpHUEB OLIEHKA MNPABUIBHOCTH BBHIOOpA JIEHTOYHOIO
KOHBeWepa sl JI000ro M3 BapUAHTOB PEKOMEHAYIOT KOA(QPHUIIUEHTHI HC-
MOJIb30BAHMUS:

- TI0 IPUEMHOM CIOCOOHOCTH KOHBeEMepa

al
R,y = — 8% (3.2)
Y Qx,,

- 10 DKCIUIyaTallMOHHOW IPOM3BOAUTEIILHOCTH KOHBEWEpa
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R, = Q (3.3)

Qadon
(mpuMep ompeaeNeHus JOMYCTUMON JKCILTyaTallHOHHON TPOW3BOINUTEIb-
HOCTH KOHBEWepa Q%O” noka3zaH Ha puc. 2). Konseliep ciemyer cumtaTh

MPaBUIILHO BHIOPAHHBIM, €CJIA BBIMOJIHEHBI 00a YCIOBUS:
05<R,, <10 TaKyl0 IIPOBEPKY OCYIIECTBIISIOT IIPU BIOOpE
05<R, <10 }

OKOHUaTenbHBIH U YTBEPAUTEIIbHBIM OTBET O MPABUILHOCTU MPUHATO-
ro petIeHus: MOXET JaTh TOJBKO YIKOHOMHUYECKOE CPAaBHEHHUE BAPUAHTOB.

YuyacTok 2-5 — maHeNbHBIA OpemMcOepr SBISIETCS COOPHBIM TSt JBYX
I'PY30IIOTOKOB M3 OYMCTHBIX 3a00eB Ne 1 u Ne 2. HeoOxonumyro npueMHYIO

CIIOCOOHOCTh OpeMcOEeproBOro KoHBeHepa onpeesioT Mo Hauboiee 3arpy-
AKEHHOMY y4acTKy 4-5.

BCEX OCHOBHBIX KOHBEHUEPOB.

3.3. MakcuMaJbHbI CYMMapHbIi MUHYTHBII I'PY30110TOK
3a BpeM4 NMOCTYIUICHUS TPy3a (CJI0KEeHHe CIAYUYANHBIX BeJTMYUH)

| 2 2
Clmax2 = al(n)l +a1(n)2 +n54/01 +0O2 . (3.4)

3HaYeHHWE BEPOSITHOCTHOIO MapamMeTpa 3aBUCUT OT YMCJIAa OYMCTHBIX
3a00€B, MOJAIOIINX I'Py3 Ha cOOpHBIN KoHBewep [1, c. 72].

Yucio 3a00€eB 2 3 4 5 6 7 & u Ooee

3HAYCHUE 5 2,4 2,15 1,9 1,7 1,5 1,25 1,0

Jl1 JaHHOTO Cily4ast BEpOSITHOCTHBIN TapaMeTp COCTABISIET ng = 2,4,

3HAYCHUE CPEIHEKBAJPATUYHBIX OTKIOHEHWW MUHYTHBIX TPy30MOTO-
KOB 3a BpeMsl MOCTSYIUICHHUS I'pPy3a M3 OUYHUCTHBIX 3a00€B OMPEACNSIOT IO
dbopmyie
!
o1 = fmaxy ~ Ay _ 291-2,73 =0,07 1/™Mu=. (3.5)
2,33 2,33
JlormycTuM, 4TO KOHBENEp HE NPOXOAUT MO JJIUHE. B 1aHHON cuTyanuu
BO3MOKHBI TPU PELICHUS, KaXKI0€ U3 KOTOPBIX UMEET BAPUAHTHI.

_397228 05 num,
233

Torma MakcuManbHbIA CYMMapHBIN IPY30NI0TOK HA y4acTKe 4-5 paBeH

rrexy, = 2,73+2,28+2,4-1/0,07% +0,522 = 6,27 T/mun.

G2
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3.4. Bb100p KOHBeHepa Mo NPUEMHOI CIIOCOOHOCTH

Ha pacuetHoM yuactke 2-5 M0JKeH ObITh YCTAHOBJIEH CTAllMOHAPHBIM
OpemMcOeproBulii KOHBEHWEpP C yIJIOM HakjloHa [3=—7/° U NpuUeMHON cnoco0-

HOCTBIO HE MeHee 6,27 T/MHH.

ITo [1, Tabn. 7.9] unu mo Taba. 5 mpuia. 2 HaXOAUM MHapaMeTphl JICH-
TOYHOT'O KOHBeHepa (C y4eTOM MeCTa YCTAaHOBKH: CTAIIMOHAPHBINA WIIH TTOJTY-
CTAllMOHAPHBIN), KOTOPBIA OBl OOEcHeuns yCIOBHUE yQKnp > gy s » T- C.

IIpYeMHas CIIOCOOHOCTh JIOJKHA OBITh OOJIbIIIE MAaKCUMAJIbHOTO MHUHYTHOTO
Irpy30I0TOKA.

IIpuemMuyto CIIOCOOHOCTD, YIOBJIETBOPSIOIIYIO YCJIOBUIO
QKnp = 7,8 M°/MuH, 4TO TIpH v=0,85 /™ COOTBETCTBYET 6,63 T/MHUH, o0Oec-

IEYMBAIOT CJIEAYIOIUMH TapaMeTpaMy KOHBelepa:
B =800 MM — mupuHOM JIEHTHI,
V, =2,0 M/c — CKOPOCTBIO JICHTBL.

B cooTBeTcTBUM C NPUHATBHIMH IMapaMeTpaMUd U HUCXOJd U3 YCJIOBUU
SKCIUTyaTalluyl JUIs ydacTKa 2-5 TpelBapUTENIbHO MpuHUMaeM 1o |[I,
Taba. 13.1] win mo tadn. 1 mpun. 3 kouseviep 2JI80. Bropoit Tunmopazmep
MIPUHSAT C IIEIbI0 YCTAaHOBKU KOHBEHEpa Ha BCIO JyIuHYy Opemcoepra (750 m).

3.5. YcTaHoBJIeHUE JONYCTUMOM JJIMHBI KOHBelepa

[IpuHsATHE OKOHYATEIBLHOIO PENICHHS BO3MOXKHO IIOCJI€ TMPOBEPKHU:
MPOXOJIUT JIU MPEABAPUTENIBHO BhIOpaHHBIM KoHBeiep 2JI80 mo mMomnrHocTH
IIPUBOJIA U IIPOYHOCTH KOHBEUEPHOM JIEHTHI C YYETOM KOHKPETHOW JKCILTYya-
TAlIIMOHHOW HArpy3KW U KOHKPETHOTO yIjla HAaKJIOHA BBIPAOOTKHU.

B cBsi31 ¢ TeM, 4TO y KaKJI0ro rpy30M0TOKAa CBOE€ MECTO MOTPY3KH (CM.
puc. 1) u oHU pa3HECeHbI, ONpPEIEIsIeM MPUBEACHHYIO 3KCILUTYaTallMOHHYIO
Harpy3Ky Ipy YCJIOBUU YCTAaHOBKU OJHOI'O KOHBEKEpa Ha BCIO JJIMHY BbIpa-
ootku (L, =L, =I5 =lg =750 m).

. Q31 |6 + Q32 |5

Qa(npue) - L (36)

K

rae Q, u Q,, — COOTBETCTBCHHO MOJICBBIC 3HAYCHHS SKCILTyaTAIMOHHBIX

Harpy3ok, 1/4; lg u lg — COOTBETCTBEHHO MJIMHBI OTPE3KOB BHIPAOOTKH, IO
KOTOPBIM TPAHCIIOPTUPYIOTCS TPY30MOTOKH, M.
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OmnpegensieM dKCIUTyaTallUOHHYIO Harpy3Ky OT OYHUCTHOTO 3a60st No 1,
AeWcTBYOIY0 Ha oTpe3ke lg =250 wm:
Q31 = 603.1(n)1 kt :
Pacuetnbiii koodduuument Harpysku Ky mpuHuMaroT no [1, Tabm. 6.4]

WK 110 Tab1. 4 mpuil. 2 1Mo NpeaBapUTEIbHO ONPEeICHHBIM: KoY UITUECHTY
HEpaBHOMEPHOCTH I'py30I10TOKa — Ky ¥ BpeMeHu 3arpy3ku otpeska (lg) kon-

Berepa — 1y .
Ky = a?naxl _ 2,91 _106
By 213 |k =118,
W:6£@:652022%MML

Torna Qa1 =60-2,73-118 =193 1/u.

OmpegensieM dKCIUTyaTallMOHHYIO Harpy3Ky OT OYMCTHBIX 3a00eB No 1
u Ne 2, nefictBytomryto Ha otpeske ls =500 wm:

Q32 = 602a1(n)i kt, (37)

rae Zal(n)i — CyMMAapHBI CpeTHU MUHYTHBIA TPY30TOTOK, T/MUH.

CyMMmapHbIil CpelHUH MUHYTHBIA TPY30MOTOK OMPEAENSIOT apudme-
THUYECKUM CIIO)KEHUEM CPENHUX MUHYTHBIX TPY30HOTOKOB:

28y (n). = A(n), T N(n), = 2 13+2,28=5,01 1/mMuH.
Pacuernsiit k03 Punuent narpysku Ky mpuHHMaioT 1o [1, Tabn. 6.4]

WM 10 Ta0J. 4 mpuil. 2 O NpeIBAPUTEIILHO OMPEACICHHBIM: KO3()PUIIUEeHTY
HEPaBHOMEPHOCTH T'PY30IM0TOKa K; M BpemeHU 3arpy3ku otpeska (lg) KoH-

Beliepa fy :
a
a :
1(n) Lk, =119.
t= l5 = >00 = 4,2 MuH,
60V, 60-2,0

Torna Q32 =60-5,01-1,19 = 358 1/u.

[IpuBeneHHas SKCIUTyaTallMOHHAS HAarpy3Ka, JEUCTBYIOMIAA HA y4aCTKE
BBIPaOOTKH 2-5, COCTaBUT

193250 + 358500
Dopug) = = =303 1/u. (3.8)
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Teneps no rpaduky NPpUMEHUMOCTH OTIPENENsieM AOMYCTUMYIO JUIUHY
KoHBelepa. C yuyeToM 3KCIUTyaTallMOHHON Harpy3Kd U YIJIa HakKJIOHa BbIpa-
GoTkM jorycTHMas JiHa KoHBeiepa cocrapiser L, =1100 m. Tax xak

(1100 > 750) M, To Ha ydacTke 2-5 MOXKeT ObITh YCTAHOBJICH OJIMH KOHBEHEP
2JI80 (Ha BCIO IJIUHY).

Yuyactok 6-7 — kouBeiepnslii 6pemcoepr (4 =900 M, B = —7°) nmocty-
MaeT yrojb U3 04UCTHOIO 32005 Ne 3 (yHA cT0J10a MO MaJCHUIO).

o

3.6. Bb10op KoHBeliepa Mo NprueMHOI CIIOCOOHOCTH

ITo [1, TaGn. 7.9 ]| unm mo Tabiu. S5 mpui. 2 HaxXOAUM TapaMeTphl JICH-
TOYHOTO KOHBeHepa (C y4eTOM MeCTa yCTAaHOBKHU: CTAllMOHAPHBIN WIIN TONY-
CTAllMOHAPHBIN ), KOTOPHIM ObI 00ecredns yCaoBue yQKnp > Amax 5> T-€. TIpH-

€MHasi CIOCOOHOCTh KOHBEWEpa MO0JKHA ObITh 00JbIIE MAKCUMATIBLHOIO MU-
HYTHOTO Tpy301o0Toka 4,18 T/MuH.

[Ipuemuyro CIIOCOOHOCTb, YAOBJIETBOPSIOLLY IO YCIIOBHIO
QKnp = 6,2 M°/mun, uto npu y =0,85 T/M° cooTBercTBYeT 5,26 T/MHH, 06ec-

IEYMBAIOT CIEAYIOIIUMY TapaMeTpaMy KOHBelepa:

B =800 MM — mIupuHO#1 JICHTHI,

V, =16 M/c — CKOPOCTBIO JICHTBL.

B cooTBeTcTBUM ¢ HNPUHATBHIMHM NapaMeTpaMHM U UCXOHs U3 yCIOBUH
SKCITyaTalluu A y4acTka 6-7, ImpeJBapUTEIbHO IPUHMMAaeM KOHBEHeEp

2JIB80 (c™. [1, Tabm. 13.1] wnm Taba. 1 npui. 3) B cOUeTaHUU C HAABUYKHBIM
neperpyxarenem 1KCII-2 (tabn. 2 npui. 3).

3.7. YcTaHoBJIeHUE JONYCTUMOM JJIMHBI KOHBeliepa

IIprHSATHE OKOHYATEJIBHOTO PEIIEHUS BO3MOXHO IIOCJE IPOBEPKHU:
IPOXOAUT JIK TIPeABAPUTENLHO BhIOpaHHbIN KoHBelWep 2JIB80 mo mMoiHoCcTH
IpUBOJA U MPOYHOCTH TATOBOTO OpraHa (J€HThI) C y4€TOM KOHKPETHOM 3KC-
IUTyaTallMOHHOW HAarpy3Kd M KOHKPETHOTO yrja HakKJIOHa BbIpaOOTKU. [{ns
3TOr0 ONpPENEIAEM IKCILTYyaTAlIMOHHYIO Harpy3Ky OT OYHUCTHOTO 320051 Ne 3:

Q33 = 60a1(n)3kt.
PacuetHsbiii koapduumeHt Harpysku K; ompexaemnsiem 1o [1, tabn. 6.4]
WK TI0 Ta0u1. 4 TIpHJI. 2 110 MPEABAPUTEIHHO ONPEIEIICHHBIM Ky 1 1y .



18

ky = fmaxg _ 418, s

Ay 34 L Kk =113.
t. = ly = 900 =9,4 muH,

60V, 60-16

Torna Q93 =60-3,41-113 =231 1/u.

Tenepp no rpaduky NPUMEHUMOCTH OMPEACIISIEM JOMYCTUMYIO JUTUHY
KOHBEMeEpa.

C yyeroM 3KCIUTyaTallMOHHOW Harpy3ku W yrJjia HakJIOHa BBIPaOOTKHU
JolycTUMasl JJIMHAa KOHBeWepa cocraBiser L, son =1150 M. Tak kak

(1150 > 900) M, To Ha y4acTke 6-7 MOXKET OBITh YCTAHOBJICH OJIMH KOHBEHEp
2JIB&0 (Ha BCIO JJIMHY).
Yuacrtok 5-8 — kBepuutar (Lg =1, +13 =1400 M, 3 = 0°).

[To HEMy TpaHCHOPTUPYIOT IPy3, NOCTYHAIOIINN C MaHETLHOrO OpemMc-
oepra Ne 1 B myHkTe 5 u ¢ 6pemcOepra Ne 2 — B myHKTE 7.

Yuactok 5-8 umeet aBa orpeska: 5-7 (I3 =500 wm, B = 0°), sBusromuii-

csi COOpHBIM JUIsl ABYX TIpy30NOTOKOB U3 3a00eB Ne 1 u No 2, m 7-8
(I, =900 M, B = 0°), O KOTOPOMY TPAHCIIOPTUPYIOT IPY30TIOTOKH M3 BCEX
Tpex 3a00€B.

3.8. Onpenesnenne MAKCMMAJIbHOTO MUHYTHOTO I'PY30II0TOKA

PaccuuTeiBaroT 151 HauboJjIee 3arpyKeHHOro OTpe3ka KoHBelepa /-8:

2 2 2
amaxz za]_(n)l +a1(n)2 +Cl1(n)3 +n6\/61 +05 +03.

IIpenBaputenbHO HAXOAUM CPEAHEKBAAPATUYHBIE OTKIIOHCHUS MUHYT-
HBIX TPY30II0TOKOB 3a BpEMs MOCTYILICHUS TPY30B:

61 = 0,63 T/MuH
9 =0,64 T/MuH

!
Amaxy — A 418-3,41
o3 = 3 “ln)s _ = 0,33 1/muH.
2,33 2,33
Jlanee HaxoAuM BEpOATHOCTHBIN mapameTp (cM. c. 13). [Ipu ogHOBpe-
MEHHOM paboTe TpeX OYUCTHBIX 3a00€B BEPOSATHOCTHBIN MApaMETP COCTaB-

asteT ng =2,15.

OTIpeICIICHBI paHee;
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Torna MakCUMaJIbHBI CYMMapHBbIM MUHYTHBIM T'PY30IIOTOK PABEH

Gmax, =2,73+2,28+3,41+ 215,/0,07% +0,522 + 0,332 = 9,75 1/mus.

3.9. Bb100p KOHBelMepa Mo NPUEeMHOI CIIOCOOHOCTH

ITo [1, Tabn. 7.9 | unu mo Tabi. 5 npuil. 2 HaAXOJUM MapaMeTphl JIEH-
TOYHOT'O KOHBEHepa (C y4eTOM MeCTa YCTAaHOBKH: CTAIIMOHAPHBIA WIIHM TOJTY-
CTaIllMOHAPHBIN ), KOTOPBIN Obl 0OECTIEUHIT YCIOBUE yQKnp > gy g > T-€. TIPH-

€MHasl ClIOCOOHOCTh KOHBeMepa J0JKHA ObITh OOJIbIIIE MAKCUMAJIbHOT'O MH-
HYTHOTO TPY30II0TOKa, paBHOTO 9,75 T/MUH.

[IpuemMHy10 CIOCOOHOCTD, YIOBJIECTBOPSIOIIYIO YCIOBUIO
QKnp =16,5 M°/MuH, 4TO npu y=0,85 /™ cootrBercTByeT 14,03 T/™MUH,

o0ecIreunBaroT CAEAYOIMMHU ITapaMeTpaMu KOHBelepa:

B =1000 MM — IIMPUHOMN JICHTHI,

V, = 2,5 M/C — CKOPOCTBIO JIEHTHI.

B CcOOTBETCTBHUU C MPUHATHIMU TapamMeTpaMu U UCXOIS U3 YCIOBUM
JKCIUTyaTaluy, ISl yd4acTka 5-8 mpeaBapuTelbHO BbIOMpaem 10 [1,
Taba. 13.1] wiam o Ta6n. 1 mpun. 3 nerTounslid koHBewep 2J1100Y.

3.10. YcTanoBieHue 10nycTUMOI AJMHBI KOHBeliepa

IIprHsATHE OKOHYATEJIBHOTO PEIIEHUS BO3MOXHO IIOCJE IPOBEPKHU:
OPOXOAUT JIU MPEABAPUTEIHLHO BhIOpaHHBIN KoHBelep 2JI100Y mo momHo-
CTU NPUBOJA Y MPOYHOCTU KOHBEHMEPHOM JIEHTBI C YYETOM KOHKPETHOU JKC-
IJTyaTallMOHHOW Harpy3Kd M KOHKPETHOTO yIJjia HakjIoHa BeIpaboTku. Kon-
Beiiep 2JI100Y, ycTaHOBJIEHHBIM Ha BCIO JUIMHY y4YacTka 5-8, 3arpyKaroT
IBYMsl I'PYy30II0TOKaMU: B Toukax 5 u 7. [loaroMy omnpeznessieM IMpUBEICH-
HYO JKCIUTyaTallMOHHYIO HArpy3Ky

Q3(npu6) - (Q31+2 I3 + Q3l+2+3l2)/ LB '

JIJist aTOTO OmMpenensseM SKCIUTYaTallMOHHYIO HAarpy3Ky OT OYHCTHBIX
3a00eB Ne 1 u Ne 2, neiicTByromyto Ha otpe3ke |3 =500 wm:

Qs , =60Zay(y), K-

PacuerHblii kKoo durment marpysku K, mpuauMaror no [1, tabm. 6.4 ]
WK 1o TabJ. 4 mpuil. 2 0 NpeIBApPUTEIILHO ONPEACICHHBIM: KO PUIIUEHTY
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HEpaBHOMEPHOCTH TIpy30moToka Ky m Bpemenu 3arpysku orpeska (l3) kon-

Beliepa 1y .
g = mexs 82Ty 5
X3y S0 ke =1,21.
t, = l3 = 500 = 3,3 MUH,
60V, 60-25

Torma Q,  , =60-5,01-1,21=364 1/u.

OmnpenensieM 2KCIUTyaTallUOHHYIO HArpy3Ky OT OYMCTHBIX 3a00eB No 1,
Ne 2 u Ne 3, neiicTByromnyro Ha oTpe3ke | , = 900 wm:

Qo003 = 60Zan(s) Kt
CyMMapHbBIY CpeTHUM MUHYTHBIN TPY30TOTOK OMPEACISIOT apudmeTu-
YECKUM CJI0KEHUEM CPEAHUX MUHYTHBIX I'PY30IIOTOKOB:
2ay(n), = An), T A(n), T A(n)y = 213+ 2,28+3,41=8,42 1/muH.
PacuerHbiil ko3bduurent Harpysku Ki mpuaumaror mo [1, tabn. 6.4]

WU 110 Ta0J1. 4 mpuil. 2 1Mo NpeaBapUTEIbHO ONpeIeICeHHBIM: KOdPHUITUEHTY
HEpaBHOMEPHOCTH T'py30moToka K; u BpemeHu 3arpy3ku otpeska (lo) kon-

Beliepa 1y .

o = mexs 975 _4 1

Zal(n) 8,42 > =113,
t. = 2 = 900 = 6,0 MuH,

60V, 60-25 )

Torna Q31+2+3 =60-8,42-113 =571 1/u.

[IpuBeneHHas SKCITyaTallMOHHAs Harpy3Ka, IeMCTBYIOIIAs Ha YIaCTKe
5-8, cocTaBur:

Q, _ 364 -500+571-900 497 /.
(npus) 1400

[To rpaduky NpUMEHUMOCTH OMpeAesieM TONMYyCTUMYIO JIMHY KOH-
Beiiepa. C yueToM 3KCIUTyaTallMOHHOW HAarpy3Kd U yrila HaKJIOHA BBIPAOOTKHU
JOIyCTUMAas JUJIMHA KOHBEWEpPA COCTABIISAECT Ly, =1550 ™. Tak kak

on

L. > Lg (1550 > 1400) M, To Ha yyacTke 5-8 MOXKeT OBITH yCTaHOBIICH

oon

onuH kKoHsewep 2JI1100Y (Ha BCio IJMHY BBIPAOOTKH).
Yuactok 8-9 — Haknonnslii ctBoi (Lg =l =450 M, B = 14°).
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Ha xonBeliep, KOTOpBIM OyAeT YCTaHOBJIEH B HAKJIOHHOM CTBOJIE, TTO-
CTyIIaeT HEPAaBHOMEPHBIN IPY30IOTOK ¢ KOHBewepa 2J1100Y.

3.11. MakcuMajbHbIii CyMMApPHbIH MHUHYTHBIH TPYy30NOTOK JjIs
BBIPAOOTOK OJHOIIOTOYHBIX (OJMKE€ K KOHIY TPAaHCIIOPTUPOBAHMUS), IJIC HE
MPOUCXOJUT €ro u3MeHeHue, coctanisieT 70 % oT apudmeTnyecKko CyMMBbI
MaKCUMaJbHbIX MUHYTHBIX TPY30MOTOKOB OT OYHUCTHBIX 3a00eB No 1, No 2,
Ne 3.

Nmaxy = O,7Zaimaxi =0,7-(291+35+418)=7,41 t/mun.  (3.9)

3.12. Be10op kKoHBeliepa Mo NpUeMHOM CIIOCOOHOCTH

[To [1, Tabn. 7.9] win no Tabiu. 5 mpuia. 2 HAXOAUM MAPAMETPHI JIEH-
TOYHOTO KOHBeHepa (C yueToM MecTa YCTAaHOBKH: CTallUOHAPHBINA WIIN MOJY-
CTALlMOHAPHBIN), KOTOPBIM Obl OOECHEYMIT YCIOBHE yQKnp > 8 (max) 5 » T- ©

npueMHasi CliocCOOHOCTh KOHBeiepa J0KHA ObITh O0JbIlle MAaKCUMAaJIbHOTO
MUHYTHOTO Tpy30MO0TOKa, paBHoro 7,41 T/MUH, [O€UCTBYyIOIIEr0 Ha
yudactke 8-9.

[Ipuemuyro CIOCOOHOCTB, YAOBJIETBOPSAIOLTY IO YCIJIOBUIO
QKnp =15,7 M°/MuH, 9TO npu y=0,85 ™ cooTBeTCTBYET 12,56 T/MUH,

o0ecneunBaloT CIeyIONMMU ITapaMeTpaMy KOHBelepa:
B =1000 MM — IIUPUHOM JIEHTHI,
V, = 2,5 M/C — CKOPOCTBIO JICHTHI.

B cooTBercTBUM C NMPUHATHIMH HapaMeTpaMyd U UCXOAS U3 YCIOBUM
AKCIUTyaTalluu, JU1s yuyacTka 8-9 BeiOupaeM 1o [1, tadn. 13.2] wim no tadn. 1
npui. 3 TeHToYHbIA KoHBevep 2JI100Y .

3.13. YcTaHoBeHue 10NyCTUMOI AJMHBI KOHBeiiepa

IIprHSATHE OKOHYATEJIBHOTO PEIIECHUS BO3MOXHO IIOCJE IPOBEPKHU:
IPOXOAUT JIU MpEABAPUTENILHO BhIOpaHHbIN koHBerep 2JI100Y mo momiHo-
CTH MPUBOJA U IPOYHOCTU KOHBEUEPHOM JIEHTHI C YYETOM KOHKPETHOU JKC-
IUTyaTallMOHHOW HAarpy3Kd M KOHKPETHOTO yIJIa HakJOHa BhIpaOOTKU. KOH-
Beiiep 2JI1100Y, nmmanupyemslii K yCTAaHOBKE Ha BCIO JUIMHY y4yacTka 8-9, 3a-
rpy’kaercs B oqHou Touke 8. [loaToMy omnpenenseM NpUBEICHHYIO SKCILTya-
TallMOHHYIO HArpy3Ky 1o (opmyiie
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Q9(npu6) - Qal * Q32 + Q93 )

3apaHee HaXOAUM JIOJU SKCIUTyaTallMOHHBIX HAarpy30K OT IPy30IOTO-
KOB KaXJ0T0 U3 TPEX OYUCTHBIX 3a00€B

Q3i = 60a1(n)i kt y
PacuerHbiil Koo puiment Harpysku Ky npuaumaror no [1, Tabn. 6.4]

WK 1o Tabi. 4 mpuil. 2 o NpeIBapUTENIBHO OMPEACICHHBIM: KOADPUIIUEHTY
HepaBHOMEpHOCTH rpy3onoroka Ky (k; =1,06; k; =1,53; k; =1,23 — ompene-

neHsl paHee, cM. c. 11, 17) m BpemeHm 3arpy3ku KkonBeidiepa ), Ha

ydactke 8-9.
t, = h = 4°0 = 3,0 muH.
60V, 60-2,5
Torga pacyeTHbIe K03 pUIIHEHTHI HaArpy3KH paBHBI

ki =119; ki =12; k; =143, a 1011 3KCIUTyaTallMOHHBIX HAarpy30K COOT-
BETCTBEHHO PaBHEI

Q,, =60-2,73-119=195 1/u;

Q92 =60-2,28-1,2=164 1/4;

Q33 =60-3,41-1,43 =293 1/4.

IIpuBeneHHast 3KCIuUTyaTallMOHHAs Harpy3ka KOHBeHepa, YCTaHOBJICH-
HOT'O Ha y4dacTke 8-9, cocTaBuUT

Qg(npue) =195+164 + 293 =652 1/u.

[To rpadwky NMpUMEHUMOCTH OMpeaeseM IONMyCTUMYIO JUTMHY KOH-
Beliepa. C yueToM 3KCIUTyaTallMOHHOW Harpy3KHu U yrijia HaKJIoHa BEIPAOOTKHU
nomyctumas anuHa konserepa 2J1100Y cocrasnser L, on = 300 m. Tak kak

L

JUTMHOM 10 225 M, 1100 NPUHATH KOHBEHEP C TOM K€ MIMPUHOMN JICHTHI, HO C

OoJibiieit MoiHoCThIO npuBoAa 3JI100Y. Jlonyctumast qjiiuHa 1J1s1 KOHBEM e-

pa 3J1100Y cocrasnser L, =680 m, uro orBeuaer ycnosuro L, > Lp.
n

< <Lg (300 < 450) M, TO mpUXOAUTCS CTaBUTh JHOO /Ba KOHBeiepa

oon

0
Takum oOpazom, JJIsI JAaHHOM TEXHOJIOTHMYECKOM CXEMBbl TpaHCIIOpTa
BBIOOP KOHBEHEPOB OCYIIIECTBIICH MOJHOCTBIO.
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4. ICIIOJIb30BAHUE BYHKEPOB B KOHBEMEPHBIX JIMHUSX
4.1. Ycpennsromui (CriaxkuBaromuii) OyHkep

IIpenHazHayueH I CriIaXKUBAHUS HEPABHOMEPHOCTH I'PY30IOTOKA, MO-
CTYTMAIOUIEro Ha MOJAOYHKEpHbIH KOoHBelep (puc. 3), mpu 3TOM MHUHYTHBIN
koo unrent HepaBHoMepHOCcTH K; ymenbmaercst (cm. c. 10). Hasznauae-

MBbIH MTOJOYHKEPHBIN KOHBEHEP JA0JKEH OTBEYATh CIAEAYIONIEMY YCIOBUIO:
Qi =60 A (n) Qy = 6023.1(”) :

Ycepeanstomuii OyHKep 11e71eco00pa3HO MPUMEHSATh B TOM cllydae, KO-
r7la TIOCTYyIAoIIas pacyeTHasi SKCIUTyaTallMOHHAs Harpy3ka Ha BBIPaOOTKY
GoJIblle, YeM TEXHUYECKast MpousBoauTenbHOCTh Konseiiepa (Q,>Qy ), a
MaKCUMaJIbHBI MUHYTHBIA TPY30MOTOK OOJbIIE MPUEMHONM CIOCOOHOCTH
(amax > kanp ), 1 000pyJIOBaHHUE BBIPAOOTKH 00JI€€ MOIIHBIM KOHBEHEPOM

HE MPEICTABISAETCS BO3MOXKHBIM.

Heo6xoanmMasi BMECTUMOCTD YCPETHSIONIETO OYHKEpa 3aBUCHUT OT MPO-
U3BOJIUTEIIBHOCTH Pa3rpy3Kku OyHKepa (T.e. MPOU3BOAUTEIHHOCTH TMOAOYH-
kepHoro nutarenst) Q).

[Ipon3BOIUTENBEHOCTD PA3TPY3KU YCPEAHSIONIETO OyHKepa ornpeaens-
10T JIJI Pa3JIMYHBIX CUTYallui CIETYIOIMIMM 00pa3oM:

1. Q,<Q, Qsy =607Qy,,, » 7/4;
Amax > Yanp’ }

2. Q,>Q, Qg = Qk, T/

Apax SVanp’ }

3. Q,>Qx, Qg = Qk, T/u.

Aax >Yanp ’ }

CnenoBaresibHO, 3HAYEHHE MPOU3BOJUTEILHOCTH Pa3TPy3KH YCpPEIHS-
I0IIero OYHKepa MOXKET U3MEHSTLCS B Mpeaeiax: 6OyQKnp > Qp. y 2 Q,.
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a
YCpEOHAIOMUN ye
OyHKep
UTaTEIb ﬁ
G \\ 010 YHKepHBIN
KOHBEUNEp
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AKKyMYJIPYIOLIUI
OyHKep

IIUTATCIb G W \\

; 010 yHKEPHBIN
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Puc. 3. YcranoBka OyHKepa B KOHBEHEpPHOW JUHUM U €T0 BIUSHUE Ha
CIJIaKMBAaHUE HEPABHOMEPHOCTH IPYy30IIOTOKA!

a — YCPEIHSIIOIIETO;

0 — aKKyMYJIUPYIOIIETO
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BmectumocTh yepeaHsronero OyHkepa, 3aBUCAIYI0 OT MUHYTHOTO KO-
s durmeHTa HepaBHOMEPHOCTH TOCTYIIAIOIIETO TPY30MOTOKAa W TITyOWHBI
yCpeIHEeHUS (CrIaXKMBaHUS), XapakTepuzyeMon kodpuiureHTom O, ompe-
NS0T 10 (hopMysiam

E, = Ks A(n)> T~ IUISL TPY30I0TOKA, MOCTYIAIOIICIO U3
OJHOT'O OYHCTHOTO 332004,
Eyc =k; X Ay p)s T JUTSI TPY30IT0TOKOB, IMMOCTYIAIOIINX U3

IBYX U 0oJjiee 3a00€B;
rae Ks; — pacuertHbiit koadpuiment, npuMeHseMsblii Mo Tabn. 2 B 3aBUCUMO-
CTH OT KO3 UIMEeHTa HEpaBHOMEPHOCTH K; moctymaromiero(-ux) rpy3omno-
TOKa(-OB) U TJTyOMHBI YCPEAHEHUS O .

@' max —Qg, /60 JJIS1 TPY30II0TOKA, MOCTYMAIOIIETr0 U3
0=— 100% — OJHOI'0 OYHMCTHOI'O 32004,
Amax — %(n)
T
Amax s — 2 H(n) ’
Tabmnunia 2
3HaueHus pacyetHoro ko3 dumuenta K;
MunyTHBIN K03 DuIm- OTHOCUTENBHAS TIIyOUHA YCPETHEHUS
€HT HEPAaBHOMEPHOCTH (crimaskuBaHus) TPY3010TOKA O, %0
MOCTYTAIOIIEro B OyYHKEP
25 50 75 100
rpy30moToKa, Ky
1,2 2,0 2,0 2,0 3,0
1,6 2,0 2,0 3,0 7,0
2,0 2,0 2,0 5,0 10,0
2,04 2,0 2,0 6,0 12,0
2,8 2,0 3,0 7,0 15,0

B kauecTBe eMKOCTH MOKET ObITh MCMOJIb30BaH TOPHBINM OyHKEp, 000-
PYAOBaHHBIA MUTaTeNieM (BBIOMPAIOT MUTATENh MO Tadu. 4—6 mpui. 3), win
MEXaHU3UPOBAHHBIN OyHKep (MPUHUMAIOT 1O Tabi. 3 mpui. 3).

Ycepeanstomue (CriaxuBarore) OyHKepbl PEKOMEHIYIOT COOPY>KaTh B
YYaCTKOBBIX KOHBEUEPHBIX JIMHUSAX OJIMKE K OYUCTHOMY WJIM MOJATOTOBU-
TeIbHOMY 3200710 [3].
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4.2. AKKyMyJUpYIOIUHA OyHKep

[IpennazHaden s TIyOOKOro yCpeAHEHUs MOCTYMAIOIIEero rpy3ormno-
TOKa (T.€. KO3 (HUIIMEHT HEPABHOMEPHOCTU PABEH €IMHUIIC, CM. PUC. 3) WU
JUIsl aBApUMHOTO aKKyMYJIMPOBAHUS Tpy3a € LEIbI0O KOMIEHCAIUU (HMCKITIO-
YEHUSI) MPOCTOEB MO BUHE TPAHCIIOPTA.

AKKyMynupyromue OyHKEphl MOAPA3ACISIIOT Ha JBa BUJA: TOPHBIE,
MPEJICTABIISIIONINE COO0N BEPTUKAIBbHYIO BBIPAOOTKY, U MEXaHU3UPOBAHHBIE,
MIPECTABIISIONINE COOOM peBEPCHUBHBIN KOHBEHEp (HampuMep CKPeOKOBBIN) ¢
BBICOKHUMH OOpTaMH.

['opHble OYHKEpHI PEKOMEHAYIOT MPUMEHATh BO BCEX CIydasX, €Cliu
3TO HE OIPAHUYUBAETCA OTCYTCTBHEM HEOOXOIMMOTO MEpErnajia BICOT MEX-
Ty TOYKAMH 3arPy3KU U BBITPY3KH MaTepuaiia, MajbIM CPOKOM CIIY>KOBbI, Tpe-
OOBaHUSIMH K COPTHOCTH YINIsI U (PU3MKO-MEXaHMYECKUMHU CBONCTBaMU
TPAHCIIOPTUPYEMOTO YTJIsl, CBOMUCTBAMH OOKOBBIX MOPOJ, TOPHBIM JIaBJICHHU-
€M U SKOHOMHUYEeCKUMHU pakTopamiu [3].

MexaHu3upoBaHHbIE OYHKEPHl B KaU€CTBE aKKYMYJUPYIOIMIUX CJICAYeT
NPUMEHSTh B KOHBEHEPHBIX JUHUSIX Yy MOATOTOBUTEIBHBIX 3a00€B NI pas-
JIeJICHUS TIOTOKOB YIUISI U TIOPOJIbI MPU MOJa4Ye B CUCTEMY MarucCTPajibHOIO
TPAHCIIOPTA, a TAKXKE JJIsl aKKyMYJIMPOBaHUS JIETKOCIEKUBAIOIICICS TOPHOU
Macchl WA MOPOAbl. TE€XHHUYECKHE XAPAKTEPUCTUKH MEXAaHW3UPOBAHHBIX
OyHKEpOB NpUBEACHBI B Ta0J1. 3 mpui. 3.

MuHUMaNbHYI0 BMECTUMOCTh aKKyMYJHMPYIOIIEro OYHKepa, YCTaHOB-
JIEHHOTO B KOHBEHMEpPHOW JINHUU C 1IEJIbI0 TYOOKOT0 YCPEIHEHUs TPy30M0-
TOKa, OMPEEIISIIOT 1Mo popmyJie

E >cA

aK — CcM?
rA€ ¢ — pacyeTHbId KO3(P(OUIIMEHT, YUUTHIBAIOIIUNA YUCIO KOHBEHEPOB B
noaOyHkepHoi uauu; ¢ = 0,1 — ckBO3HOM OyHKEp U YUCiie KOHBEHEPOB B
noaoyHkepHou uHuu — 1-2; ¢= 0,12 — ckBO3HOUW OYHKEp MpU YKCIIE KOH-
BEMEPOB B MOJOYHKEpHOU JIMHUU — 3 U OoJee.

BmecTuMOCTh aBapuiiHOTO aKKyMyJHpPYIOLIEro OyHKepa, yCTaHOBJICH-
HOTO B KOHBEHWEPHOW JIMHUU €IIE€ U C ILEIbI0 KOMIIEHCAIUU MPOCTOEB II0
BHUHE TPAHCIIOPTA, ONMPEIEISAIOT 10 Tad. 3.

[Ipon3BOIUTENBEHOCTD PA3TPy3KH aKKyMYJIHUPYIOIIEro OyHKepa 3aJatoT
MIATATENIEM, KOTOPBIN EPEKPHIBAET BBIITYCKHOE OTBEPCTHE.

Ecnu nonOyHKepHbI KOHBEHEp 3arpy»,aercsi rpy30M0TOKOM U3 OJTHOTO
aKKyMYJIUPYIOIIEro OyHKepa, TO MPOU3BOAUTEILHOCTh €TI0 pa3rpy3Ku paBHA
JOIyCTUMOU IPOU3BONUTEIIBHOCTH KOHBEHEPA:




Heobxoaumas BMECTUMOCTB aKKyMYJIUPYIOIIUX (aBapUHBIX) OYHKEpOB £,

Ha CTHIKaX 3B€HbEB KOHBEMEPHOIr'0 TPAHCIIOPTA, T

Tabnuia 3

Bennuuna 3alaHHbBId YPOBEHb CHHUKEHHUS MPOCTOEB
CPEIHECMEH-
HOTO I'py30-
TOTOKa, I10- 0,40 0,50 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95
CTYIAIOLIETO
B OYHKEDp, T
150-300 6-12 10-20 13-25 14-28 15-30 18-35 20-40 24-48 30-60 35-70
300-400 12-20 20-30 25-38 28-41 30-45 35-55 40-60 50-70 60-80 70-100
450-600 20-25 30-40 40-50 45-55 50-65 55-70 50-80 70-95 90-120 | 110-150
600-750 25-35 35-50 35-40 55-70 60-75 70-90 80-100 | 95-120 | 100-140 | 130-180
750-900 30-45 45-60 45-60 70-80 75-90 85-105 | 100-120 | 110-140 | 130-180 | 170-220
900-1000 40-55 55-70 55-70 85-96 90-105 | 100-120 | 110-140 | 130-160 | 150-200 | 200-270
1000-1250 45-60 60-80 60-80 90-120 | 100-130 | 120-140 | 130-160 | 150-200 | 190-250 | 250-310
1250-1500 50-75 75-100 | 75-100 | 120-140 | 130-150 | 140-170 | 170-200 | 190-240 | 240-320 | 320-380
1500-1750 65-80 80-110 | 80-110 | 140-160 | 150-175 | 175-200 | 190-230 | 220-270 | 70-360 | 360-450
1750-2000 75-100 | 110-130 | 110-130 | 160-180 | 170-200 | 200-230 | 230-270 | 270-310 | 310-400 | 400-510
2000-2250 90-120 | 120-150 | 120-150 | 180-200 | 200-230 | 230-260 | 260-300 | 300-350 | 350-450 | 460-570
2250-2500 | 100-130 | 130-170 | 130-170 | 200-230 | 230-250 | 250-290 | 290-330 | 330-390 | 400-500 | 500-640
2500-2750 | 110-150 | 150-190 | 150-190 | 230-250 | 250-280 | 280-320 | 320-360 | 360-430 | 450-60 | 600-700
2750-3000 | 130-170 | 170-200 | 170-200 | 250-280 | 280-300 | 300-350 | 350-400 | 400-470 | 500-650 | 650-800
3000-4000 | 140-200 | 200-250 | 200-250 | 280-360 | 300-400 | 350-450 | 480-550 | 550-650 | 600-800 | 800-1000
4000-5000 | 180-250 | 250-330 | 250-330 | 380-450 | 400-500 | 480-580 | 540-650 | 650-800 | 700-900 1%%%-0

LZ
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Qs = Quum = Qo
rae Q,,, — AomycTuMmas ais 3aJaHHbBIX yciaoBuil (L, — nelicTBUTENbHas
JUIMHA KOHBEHepa; [3 — yros HakjIoOHa ycTaHOBKM). Benuuuny Q,,, MOXHO
OTIpPENIETUTH 0 TpaduKy TPUMEHUMOCTU KOHBeHepa [2].

Eciu Ha xoHBEHEp OAHOBPEMEHHO MOCTYMAKOT TPY30IOTOKHA U3 HeE-
CKOJIBKMX OYHKEpPOB, TO MPOU3BOJUTEIBLHOCTh Pa3rpy3ku OYHKEPOB Q5ai

CIIEAYET OMPECIATh 10 hopMyIIe

QnKLK M;
Q6ai = Q AC : )

n

ZIiACMi
i=1

rae AcMi — cpeaHecMeHHas 100bYa (HarpysKa), mocTymnarias B i-il OyHkep,

T; |; — nnuHa oTpe3ka MOAOYHKEpHOTO KOHBEWepa, Ha KOTOPBIA JIEHCTBYET

COOTBETCTBYIOIIEE 3HAYCHUE MPOU3BOAUTEIBHOCTH Pa3rpy3Ku (paccTosiHuE
OT TOYKHU Pa3rpysku I-ro OyHKepa 0 FOJOBHOM YaCTH MOAOYHKEPHOIO KOH-
Beiiepa), M; N — YuCio OYHKEPOB, 3arpy KaroluX MOJ0YHKEPHBIM KOHBEMED.

Tun nurarensi, yCTaHaBIMBAEMOTO O] aKKYMYJIUPYIOIIUM OYHKEpOM,
MPUHUMAIOT 10 TabJ. 4—6 mpuil. 3 COTJacHO YCIOBUIO.

4.3. Bb100op noa0yHKepHOro JICHTOYHOT0 KOHBeiepa

4.3.1. OnpeneneHve MHUHYTHBIX TPY30MOTOKOB, MOCTYIAIOIIAX Ha
NOAO0YHKEPHBIA KOHBEUED

Bo3mMoXHBI Ba BapuaHTa: MOJAOYHKEpHBI KOHBEUWeEp 3arpykaercs u3
OJIHOTO aKKyMYJHMPYIOIIEro OyHKepa WA W3 HECKOIbKMX. MaKkcuMaabHbIN
MUHYTHBII U CPEIHHUI T'Py30MOTOKH, MOCTYIAOIINE U3 aKKYMYJIUPYIOIIETO
OyHkepa (OyHKEpOB), paBHbI MEXAYy COOOM, TaK Kak 3aJar0TCs MPOU3BOJIH-
TEJIBLHOCTHIO NUTaTENs (urareneit) (cMm. puc. 3, 0):

- JUIsl IEPBOTO BapHaHTa

YQnum

Amax; = A(n); = , T/MUH;

- IUIsI BTOPOT'O BapuaHTa

60

Amax . = 81(n); = , T/MUH,
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4.3.2. BeiOop mapaMeTpoB OAOYHKEPHOTO JICHTOYHOTO KOHBEHepa

ITo [1, Tabn. 7.9] win mo Tabu. 5 mpui. 2 ompenenseM MapameTphl
noA0YHKEPHOTr0 JIEGHTOYHOTO KOoHBelepa (B u V), kotopsie obecrieyaT HE0O-
XOJIUMYI0 TPUEMHYIO CLIOCOOHOCTH COTJIACHO YCJIOBHIO:

- JUIs IEPBOTO BAPUAHTA 8y . < yQKnp , T/MUH;

- U1 BTOPOT'O BapuaHTa a < , T/MHH.
max . Knp

B cooTBeTcTBMM ¢ IPUHATHIMU MapaMeTpaMu B u V 1 yCcIoBUSIMHU JKC-
wryatamu 1o [1, a6, 13.1] u ta6i. 1 npui. 3 OpUESHTHPOBOYHO BHIOUpAaEM
MapKy KOHBeUepa.

4.3.3. OnpeneneHue 3KCILUTyaTallMOHHON HArpy3ku Ha MOAOYHKEPHOM
KOHBEMWEpE

OKcIUTyaTallMOHHAs Harpy3ka Ha TMOJO0YHKEPHBIM KOHBEUEp MOXKET
OBITH C(hOpMHUPOBAHA PAZTUIHBIMHU TPY30MOTOKAMH: OT OYHKEPOB, OUUCTHBIX
WJIU TIOATOTOBUTEILHBIX 3200€B.

Hawnbonee npocToii cityuaid — 3KCIUTyaTallioHHas Harpy3ka Ha 1moJI0yH-
KEpHBIN KOHBEMEp MOCTyMaeT HEMOCPEACTBEHHO U3 OyHkepa (puc. 4, a) umu
u3 OyHKepa yepes npeaplayimi kouseiep (puc. 4, 0).

Qs ﬁ
- LK -

Puc. 4. ®opMupoBaHue rpy3onoroka Ha MOA0YHKEPHOM JIEHTOYHOM
KOHBEHWEPE:

a — HETIOCPEACTBEHHO U3 OYHKEPa;

0 — 13 OyHKepa uepe3 mpeAblayInid KOHBEep
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Jlnst aTOoro ciydas SKCIUTyaTallMOHHAs Harpy3ka Ha IOAOYHKEPHBIHA
koHBeliep Q, paBHa IIPOU3BOJUTENIBHOCTH pa3rpy3ku OyHkepa Qg *, Koro-

past 3aJaeTCs MPOM3BOAUTEIBHOCTBIO MPHHATOrO IO OYHKEPOM ITHTATEIIS
Qum> T- €

Q, =Q5 2 QuumY-
B cnydae, korjga Ha moaOyHKEpHBIA KOHBEHEp MOCTYIAIOT TPy30MOTO-
KU U3 HECKOJBKUX OYHKEpOB (pHC. 5), AJISI HETO ONPENESIOT MPUBEACHHYIO
AKCIUTyaTAlMOHHYIO HArPY3KY:

Q, Lh+Q, Ib+..+Q, |
_ 'l 9912 3,111’T/II

Qg(npu@ed) L

HAIIpABJICHHE TP AHCIIOPD THPOBAHHA -

6)
Os

+N Us,

Puc. 5. @opMupoBaHue rpy3onoTroka M3 HECKOJbKHUX OYHKEpPOB Ha
noA0YHKEpPHOM JIECHTOYHOM KOHBEHEpe: a — HEMOCPEACTBEHHO U3 OYHKEPOB;
0 — HEMOCPEICTBEHHO U3 OYHKEPOB U Yepe3 OTJEIbHbBIN KOHBEIED

*T. e. B opMyJIbI OACTABIATh BMECTO Qs IMPOM3BOIUTENBHOCTD IUTATEI,
YCTaHOBJIEHHOTO 101 OyHKepoM Q,, ..V .
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rae Qan =Q5n — OKCIUTyaTallMOHHAas Harpy3ka Ha #-M  Yy4YacTKe;

Q,, =Q5 +Q5, — O9KCIIyaTalMOHHAas Harpyska Ha 2-M  y4YacTKe;

n
Q:,1 =2 Q5i — DJKCIUTyaTalluOHHas Harpy3ka Ha 1-m yuactke. Hamboiee
I=1
oOImMM SIBISIETCS Cydai, KOrJa SKCIUTyaTallMOHHAs Harpy3ka Ha JIEHTOY-
HBII KOHBeWep (OPMHUPYETCS TPy30II0TOKAMU OT OYHUCTHBIX M TOATOTOBH-

TeJIbHBIX 3a00€B, a TAK)KE I'Py30I0TOKAMU M3 OYHKEpOB (pHuc. 6).

Q3 Q35 Q94 D Q33 Q32 I:I Q91

IIpaBJEHUE TPAaHCHOPTUPOBAaHHU

Puc. 6. @opMupoBaHUE 3KCILUTYaTAIMOHHOM HATPY3KH OT Pa3JIUYHBIX
I'PY30MOTOKOB: U3 OYUCTHBIX U MOATOTOBUTEILHBIX 3a00€B U OYHKEPOB

JUIs ATOTO Ciy4asi ONMpeNeNsaioT MPHUBEACHHYIO 3KCILTyaTallHOHHYIO
Harpy3Ky
n
_Zngi l
=
Qa(npu@ef)) - L

K
rae Q, =60ay,),Keq,) — 9KCIUIyaTaliOHHAs HArpy3Ka OT OYUCTHOIO 3a-

, T/4

6ost Ha n-Mm y4actke, T/4; Q,. =60ay(,, Ki(15) + Q5 — dKcmIyaTanmoHHas

Harpy3ka OT OYMCTHOro 3a00si W OyHKepa Ha O9-M YydacTke, T/4;
Q,, =60(a()n k(1) +Un) +Qp, — SKCILIyaTalMOHHAS HATPY3KA OT OYUCT-

HOTO W TOATOTOBUTEIHLHOTO 3a00eB M OyHKepa Ha 4-M ydacTke, T/4;
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n
Q,, =60( X ay(n)i ke(ly) +Un) + Q5 ~— 9KCILTyaTaUMOHHAsS HArpyska OT He-
i= "

CKOJIbKMX OYHUCTHBIX U TOJATOTOBUTEIBHBIX 3a00€B U OyHKepa Ha 3-M ydacT-
n n
. _ . ’
ke, 14 Q,, =60 (Elal(n), Kel,) +Un) + El Qs — 9KCIUIyaTallMOHHAs

Harpy3ka OT HECKOJIbKUX OYHMCTHBIX U TOJTOTOBUTENIBHBIX 3a00€B U HeE-
CKOJIBKMX OYHKEpOB, NEHCTBYIOIIMX Ha 2-M Yy4YacTKe KOHBeilepa, T/4;

n n n
— - , —
Q,, =60(X ey keqy) + 2 U )+ 2 Qs — OKCIUTyaTalHOHHAS HATPY3Ka OT
HECKOJIbKMX OUYMCTHBIX M MOJArOTOBUTEIBHBIX 3a00€B U HECKOJbKUX OyHKe-
POB, ACUCTBYIOMUX HA 1-M yyacTke KOHBeWepa, T/4.

4.4.4. YcTaHoBJIEHUE TOMYCTUMOM JJIMHBI MOJOYHKEPHOTO JIEHTOYHOTO
KOHBeUWepa

[To rpaduky npumerumocta [2, 3] OpUEHTUPOBOYHO HPHUHATOIO KOH-
Beliepa Mo AKCIUTyaTalMOHHOM Harpy3ke Q, (npugy 1 YTLY YCTAHOBKH B ompe-

JeJIsieM JIONyCTUMYIO JUIMHY KOHBeiepa L, o

4.4.5. IlpuHaATHE OKOHYATEIBHOTO PEIICHUS
OKoOHYaTENbHOE PEIICHUE TPUHUMAETCS HA OCHOBAHWH CPaBHEHUS J10-

IIyCTUMOW JUIMHBI KOHBeMepa L, oo, © ATHHOM BBIPAOOTKU L, ,, B KOTOPOIL

JIAHUDVETCI YCTAHOBKA KOHBeHepa. Eciu L > L TO pEIICHUE Clie-
Koon

8bIP
AyHollee: MPUMEHsIEM KOHBEHEp K YCTaHOBKE Ha BCHO JUIMHY BBIpa-
OOTKH.

Ecm L, < Lgyy, TO pelieHuH TpH:

- TIEpBOE PEIICHHE — YCTAaHOBUTH B JIAHHOHW BhIpaOOTKE 1aBa (Miau N)
konseiiepa L, =L, /2;

- BTOpOE pelIeHrEe — paCCMOTPETh BapUaHT YCTAHOBKHU 00Jiee MOIIHOTO
KOHBEWepa ¢ TOU K€ WK OOJbIIEH UPUHON JICHTHI;

- TPEThE PEIICHUE — YMEHBIIINTh HArPY3Ky Ha KOHBEHEp 3a cueT ycra-
HOBKHM MHUTATENs C MEHBIIECH MPOU3BOAUTEILHOCTHIO (€CJIM TO3BOJISIET BMeE-
CTUMOCTb OyHKepa).

[IpaBuibHOCTE BBIOOpPA MOJOYHKEPHOTO KOHBEWEpa MOATBEPKIACTCS
BBITIOJIHEHUEM YCIIOBUM:

05<Rpp<1; 05<R,<1(emc. 12).
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5. MIPUMEP PACUETA KOHBEVMEPHOM CXEMbI TPAHCIIOPTA
C IPUMEHEHUWEM I'OPHBIX AKKYMVYJINPYIOIIIUX BYHKE-
POB

PacyeT yacTu KOHBeMEpHON CXeMbl TpaHCIOpTa (pHcC. 7) 10 MecTa pac-
MOJIOKEHHUS aKKYMYJHUPYIOIIETo OyHKEepa MPUBEICH B M. 2 U 3 HACTOSIINX
METOIUYECKUX YKA3aHUM.

Acwmz
ms
Aem O3 Ne'l '6033
m; :E
Los1 ¥®  kons. mrpex 1 @ Ap
b §  lk=800wm ot I e
Ap 1 - % @ %
08)
3 N o I1I1
Ao § O3 Ne 2 I < ; M~ ®
m B = I o
Ljaz %@ KOHB. IITPEK 2 1 E 2| o ?@ ©)
b @ =4 @ S 5
Ap 3 I, =800 M § _| § CIT HAaKJIOHHBIN CTBOJI
— Il o | =
N GAN | @ ! KBepHIJIaF® I, =450 m
2 | L, = 1400 m N
O - -

Puc. 7. CxemMa KOHBEHWEPHOTO TPAHCIOPTA C AKKYMYJHUPYIOIIUM TOp-
HBIM OyHKEpOM

BmecTuMOCTh akKKyMyIUpPYIOIIEro OyHKepa (MUHUMAJIbHAS)
E,.=c A.,,=01-(550+500+700) =175 T.

a
[Tpuaumaem £, = 500 T (BMeCTUMOCTh OyHKEpA MPUHUMAIOT OOJIBIIIE,
€CJIM TIO3BOJISIFOT TOPHOTEXHUYECKHUE YCIIOBUSI U SKOHOMHUYECKas IEJIec000-
Pa3HOCTB).
B akkymynupyronmii OyHKep NOCTyHaeT Tpy30MOTOK C KOHBeiepa,
YCTAaHOBJIEHHOTO Ha ydacTke 5-8. XapaKTepUCTHUKH TPy30IMOTOKA CIEAyIo-

IIue:
Amaxy = 9,75 T/mMuH (cM. ¢. 18); 81(n), =8,42 T/muH (cM. c. 19).
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st obecrnieueHust rayOOKOro yCpeaHEHHs TIpy30MOoTOKa MpPOU3BOAU-
TEJILHOCTh Pa3rPy3KH aKKyMYJUPYIOIIETO OyHKepa J0JDKHA 00ecreunBaTh
MPOMYCK CPETHETO IPY30M0TOKA, T. €.
Qsu = 60a1(n)2 =60-8,42 =505 1/4.

[Tpon3BOAUTEILHOCTE PA3rpy3KH aKKyMYJIHPYIOIIETo OyHKepa 3a1acT-
cs marareneM. IlpudeM mpu BeIOOpE MHUTATEISA JOJDKHO BBIIOIHATHCS YCIIO-
BHC Qnum Y= Q6a '

ITo tabn. 4, 5, 6 npun. 3 BeiOupaem nutarenp I1JI-8, y koToporo

Q. =500 M/u.

MuBHyTHBIN TPY30II0TOK Ha y4acTKe 8-9 cocTaBUT

B ~ YQuum 085-500
8max; = 81(n); = 6’6”’" =0 7,08 T/mMuH.

[To [1, Tabn. 7.9] wim mo Tabna. 5 mpwi. 2 HAXOJUM IapaMeTPhI
NOJA0YHKEPHOr0 KOHBENEpa, KOTOPbIE 00ECIIEUNIIN BBIIIOJIHEHUE YCIOBUS

yQKnp > 8pgx s

3
ITpremHast cnocoGHOCTB QKnp =9,7 m”/muH = 8,25 1/MHUH 0OecnieunBa-

€TCs MapaMeTpaMu KOHBelepa:

B =800 MM — mmpuHa JICHTHI;

V =2,5 M/c — CKOPOCTb.

B cooTBeTcTBUM ¢ MPUHATHIMU MMapamMeTpaMH M C yY€TOM MecTa ycTa-
HOBKH 10 [1, Ta6mn. 13.2] wim mo tabn. 1 mpwi. 3 BEIOMpacM OPHEHTHPOBOY-
HO JIGHTOYHBIN KoHBeep 2JI80Y-01.

DKcIUTyaTallMOHHAs Harpy3Ka Ha 3TOT KOHBEMEpP COCTaBUT

Qa = 60a1(n)6 k'[ T/4.

PacueTHbIif K03 GUIIMEHT HArpy3Ku omnpeaenseM 1o [1, Tadm. 6.4] wim
1o Ta0i1. 4 mpuiI. 2 1Mo MpeaBapUTeIbHO ONpEAeICHHBIM BenuanHaM Ky u t,. .

N\

k _amax5 _7,08_1
1= — —

“n); 108 Lk =114,
t. = h = 450 = 3,0 Mmun

60V, 60-25

Q, =60-7,08-114 =484 1/u.
[To rpadumky mnpumeHumoctn kKoHBediepa 2JI80V-01 [2,3] npm
Q, =484 1/u u P =14° nonmycTUMasl O MOIIHOCTH U MPOYHOCTH TATOBOIO
opraHa JOIycTUMas JJINHAa KOHBeHepa cocTaBuT 270 M.
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Tak kak L, <l (270 < 450) npuHHMaeM pellleHHE: YCTAHOBHUTH B
Ko 1 p

on

HAKJIOHHOM CTBOJIE€ JiBa KOHBerepa 2JI80Y-01 mmmHou 225 M KaxIbIi.
IIpaBUIIBHOCTH BHIOOPA ITOATBEPKAACTCS

a
R, =5 108 _pg5  p5<082<1;
vQ,, 085-102
R, =2 =23 _qg 05<09<1.
Q,, 540
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[Tpunoxenue 1

Tabnuua 1
3agaHus 11 CaMOCTOSITeIIbHOM pabOThI
Cxema Mo1HoCTh IJ1acTa M, CyTtouHas Harpy3ka Ha 3a00i

TpaHCIOpTa M O3 Ne 1 O3 Ne 2
l.Puc. 1,a 0,8 500 800
2.Puc. 1,6 0,8 500 800
3.Puc. 1,8 0,8 500 800
4.Puc. 1, a 1,0 800 1100
5.Puc. 1,6 1,0 800 1100
6. Puc. 3, B 1,0 800 1100
7.Puc. 1,a 1,2 1000 1300
8. Puc. 1,0 1,2 1000 1300
9.Puc. 1,8 1,2 1000 1300
10. Puc. 1, a 1,4 1200 1500
11. Puc. 1,6 1,4 1200 1500
12.Puc. 1, B 14 1200 1500
13. Puc. 1,a 1,6 1500 1800
14. Puc. 1,6 1,6 1500 1800
15. Puc. 1,6 1,6 1500 1800
16. Puc. 1, a 1,8 2000 2300
17. Puc. 1,6 1,8 2000 2300
18. Puc. 1, B 1,8 2000 2300
19. Puc. 1, a 2,0 2500 2800
20. Puc. 1,06 2,0 2500 2800
21.Puc. 1,B 2,0 2500 2800
22.Puc. 1,a 2,5 3000 3500
23.Puc. 1,0 2,5 3000 3500
24.Puc. 1, B 2,5 3000 3500
25.Puc. 1,a 3,0 3500 3800
26. Puc. 1,0 3,0 3500 3800
27.Puc. 1,B 3,0 3500 3800
28.Puc. 1,a 3,5 4000 4300
29.Puc. 1, © 3,5 4000 4300
30. Puc. 1, B 3,5 4000 4300
31.Puc. 1, a 4,0 4500 4800
32. Puc. 1,6 4,0 4500 4800
33.Puc. 1,B 4,0 4500 4800
34.Puc. 1, a 4,5 5000 5500
35.Puc. 1,6 4,5 5000 5500
36. Puc. 1, B 4,5 5000 5500

[TopsiioK BBIMOTHEHUS 3aaHUS:
1) cormacHo BapuaHTy 3aganus (Tabdn. 1 mpwr. 1) mogoOpaTs 060pyaOBaHUE KOM-
MJICKCHO-MEXaHU3UPOBAHHBIX 3a00€B (Tabm. 1 mpui. 2 u [1]);
2) paccuuTaTh TPY30MOTOKH OT KOMILIEKCHO-MEXaHU3UPOBAHHBIX 3a00€B;
3) BeIOpaTh 000py0BaHUE KOHBEMepHoro Tpancnopta (tadmn. 1 npui. 3 u [1, 2]).




w
~

a
[t
=0
o|o
-l |
bl 1 )
ﬂl ooy O3 Ne 1 '?Los =120w™m
= | xoHB. mtp. f=4° _.’;
2|l Y L=1000m
O3 Ne 2 =)
— f — o w
Loz =150 M #Z| komB. mtp. f=-5° | Zy
L=1500 m
0

[I1
MarucTp. KOHB. IITP. ]

Zl. L=2000m =0
S|
| e 0] N91§L03=120M
_ml KOHB. ITp. F= 4° 2
ST L=1000m
03 Ne 2 2 2
Loz =150 m a( KOHB. mTp. f=-5° | 2y
L=1500 m
B
] MarucTp. KOHB. IITP. ] M1
=T.  L=2000wm, =0
2|
== O3 Nelklos=120m
— | xoHB. mTp. f=4° 4
S _f L=T000m
03 N 2 2| 2
Loz =150 M Zxous. mrp. f=-5° | 2y
L = 1500 m

Puc. 1. TexHomnorudeckas cxema TpaHCIIOpTa: a — ydacTKoOBas; 0 —
Y4aCTKOBasi C MarucTpaibHON BBIPAOOTKOM; B — y4acTKOBas C MarucTpaib-
HOU BBIPAOOTKON U aKKYMYJIMPYIOIIUM TOPHBIM OYHKEPOM
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[Ipunoxenue 2

Tabmura 1
TexHuueckue XxapakKTepUCTUKH 000PYA0BaHMS JJIs1 KOMILUIEKCHO-MEXaHU3UPOBaHHBIX 3200¢B [2]
Tun me- Vro [Ipowus- n
XaHU3UPO- Mort- T Boau- | CkopocThb Tun POH3BO- CkopocTsb
najgcHus Tun [Iupuna JTUTEIIb-
BaHHOTO HOCTh . TEJIb- nojavM, | CKpeOKOBOTO ABUKCHUA
mIacra, | KomOaiiHa | 3axBaTa, M - HOCTb,
KOMILIEK- | IUIacTa, M HOCTb, M/MUH KOHBelepa VK, Mm/c
rpajg T/MUH
ca T/MUH
0,7-0,9 MK-67 0,8 0-6,0 CII-63M 5,0 _
KMKST 1ogs-13 |91 |ikiol  |o63 25 |45 CI1-64 49 0:; 1.1
1,1-1,4 0-15 2K-52M 2,35 55 1,12
KM879 11319  |o10  |irmes |06 55 |60 CIM-87TAL | 7
KM-87I1 iéjg 0-15 2K-52 0,63 2,35 4.4 CIIM-8711 6,8 1,0;1,4
1,15-1,45 2K-52M 2,35 55 CIIM-87]1H
KM-87]H | '35 1'g5 | 0-35 rures |93 5,5 6,0 CII-8711 7 112
PKVY-10 4,0-6,0 |0-10,0 _ _
gyM 1,05-1,38 | 0-20 IKIOLY | 0,63 25 4.4 CI1-8711 2’2_6’13’3 1’8’5'1;[1421
2K-52M 2,35 55 T e
6,66; 7,7 1,0; 1,12
KM-88 1,0-1,3 0-15 PKVY-10 0,63 4,0-6,0 |0-10,0 CII-8711 8.4: 100 125 14
2KM-81D |2,2-3,4 0-12 KII3M 0,5: 0,63 6,0 55 KMS8-02BM | 6,7 1,12
KM-130 9 53.3 2 0-35 KII3M 0,5: 0,63 6,0 55 CIIM-130 11,0: 14,0 |1,3
(IT1600) ’ ’ PKVY-13 0,63 5,0-7,0 |0-10,0 CII-8711 7,7 1,12
i(rll\éﬂ(;i(—)(l)i)m 1,6-2,8 0-35 PKVY-16 0,63 5,0-7,0 |0-10,0 CYOKII 5,0; 6,33 0,93;:1,17
%%g(')(l)fo 18-377 |0-35 PKY-20  |05:063 |80-10,0 |0-100 | 2VKII 8,0:10,0 |093;1,17

8¢
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[Tponomxkenue Tad. 1

Tt e- Yro Hpoms- [Ipownsso-
XaHU3UPO- Mort- T Boau- | CkopocThb Tun P CkopocTsb
najgeHus Tun [Iupuna JTUTEIIb-
BaHHOTO HOCTh . TEJIb- noja4M, | CKpeOKOBOTO ABUKCHUA
IIacTa, KoMOaiiHa | 3axBaTa, M - HOCTb,
KOMIUIEK- | IIacTa, M HOCTb, M/MHH KOHBeiepa V. . wmc
rpaj T/MVH K
ca T/MUH
12,2;
KME-130 _ 15,25 1,02; 1,25
(I2400) 1,8-4,54 0-35 PKV-25 0,5; 0,63 8,0-10,0 | 0-8,0 CII-301 16 3: 134: 152
19,45
1,0-1,82 PKV-10 4,0-6,0 CII87I1 6,66; 7,7 1,0; 1,12
KM-138 1,25-2,2 0-35 PKV-13 0,63 5,0-7,0 |0-10,0 CII87I1 8,4: 10,0 1,25;1,4
1,6-2,6 PKV-16 5,0-7,0 CYOKII 8,0; 10,0 0,93; 1,24
80" 10,0; 12,6 |0,8; 1,06
KM-142 2,0-4,5 0-35 PKVTII25 0,5 o 0-5,0 CI1301 14,0; 155 |1,12; 1,24
10,0
16,5 1,38
10,0; 12,6 |0,8; 1,06
AKM-130 |2,8-415 |0-35 | 2KHD3 05063 |20 080 CI1301 14.0;155 |1,12:1,24
KII3M 6,0 55
16,5 1,38
PKVY-10 4,0-6,0 |0-10,0
PKVY-13 5,0-7,0 |0-10,0 6,66; 7,7 1,0;1,12
2KMT 1,35-2,0 0-35 K-50M 0,63 235 5.5 CII87I1 8.4: 100 125 14
1T'1I68 55 6,0
10,0; 12,6 |0,8; 1,06
_ CII1301 14,0;: 155 |1,12;: 1,24
4KMT-130 | 2,8-4,0 0-35 2K1I13 0,5; 0,63 12,0 0-8,0 (CTIM130) 165 138
11,0; 140 |11,3:1,6
2,1-2,45 KHOI1KD 0,63 3,0 6,0
OKII T 0-12 ' ’ ’ CYOKII 8,0; 10,0 0,93; 1,24
2,4-3,0 KII3M 0,5; 0,63 6,0 55

6€
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ITponomxkenue Tadm. 1

Tt e- Yron Hpors- [Ipousso-
XaHU3UPO- Mort- Boju- | CKOpOCTh Tun CkopocThb
BaHHOTO HOCTb TTaICHHA THHU [Hwpuna TEJb- MoJIauu, | CKpeOKOBOTO JUTCIR | nppkenus
KOMIIJICK- | IIacTa, M [1actd, KombaiiHa | 3aXBaTa, M HOCTb, M/MHH KOHBeWepa HOCTD, V , M/C
rpaj T/MVH K
ca T/MUH
30KII 2,75-3,5 0-20 KII3M 0,5;0,63 |6,0 55 CYOKII 8,0; 10,0 |0,93;1,24
10KII-70 |1,9-2,6 0-35 1T1II-68 0,63 55 6,0 CYOKII-70 19,3;12,2 |1,1;1,24
6,66; 7,7 |1,0;1,12
IOKIL70E [1,9-26 030 | °V 13 g3 5070 |0-100 |8 1100|125, 14
PKV-16 CYOKII 8,0; 10,0 |0,93;1,24
1T1II-68 5,0 6,0
20KII-70 |2,3-3,5 0-35 KII3M 0,63 6,0 55 CYOKII-70 |9,33;12,2 [1,1;1,24
2KIII 6,0 5,0
PKV-16 0,63 5,0-7,0 |0-10,0 CYOKII 8,0;10,0 1]0,93;1,24
20KI-70B 12,3-35 1 0-35 OPKYTI-20 |05:0,63 |50-10,0 | 0-100  |2VKI-02  |8,0:10,0 |0,93;1,17
30KII-70 |2,8-4,0 0-30 2KIII3 0,5; 0,63 0-8,0 CYOKII-70 19,3;10,0 |11;1,24
PKV-16 0,63 5,0-7,0 |0-10,0 CYOKII 8,0; 10,0 |0,93;1,24
2PKVII-20 |0,5;0,63 |5,0-10,0 | 0-10,0 2VKII-02 8,0; 10,0 |0,93;1,17
SOKILT0b 128-40 1030 | ppyos 105:063 | 8.0-100 | 0-8,0 CI1-301 10,0; 16,5 | 0.8; 1,38
2KIII3 0,5;0,63 |6,0 0-8,0 CYOKII-70 19,33;12,2 |1,1;1,24
40KII-70 |1,6-2,2 0-30 1T1II-68 0,63 55 6,0 CYOKII-70 19,33;12,2 |11;1,24
PKV-13 0,63 5,0-7,0 CII-871T 6,66; 7,7 |1,0;1,12
40KII-70b | 1,7-2,2 0-35 PKV-16 0,63 5,0-7,0 |0-10,0 8,4;100 |1,25;1,4
2T'11I-68b 0,63 2,5-2,8 CYOKII-70 |9,33;12,2 |1,1;1,24
KHI1KT 0,63 3,0 0-6,0
IMKM 1,4-1,75 0-15 \TTI1-68 0.63 5.5 6.0 KN3M 3,33 0,92

oy
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ITponomxenue Tad. 1

Tt e- Yron Hpoms- ITpousBo-
XaHU3UPO- Mort- Boau- | CkopocThb Tun CkopocTsb
BAaHHOTO HOCTH TafICHHA THHU manHa TE€JIb- ImoJavu, Cer6KOBoro AUTEIIb- ABUIKCHU
KOMIUJICK- | IjIacTa, M facta, KombaiiHa | 3axBaTa, M HOCTbD, M/MUH KOHBeepa HOCTD, V , M/C
rpan T/MUH K
ca T/MHUH
2KHN3 3,3 0,92
2MKD 1,6-2,2 0-15 KIIKT 0,63 3,0 6,0 CYIMKD 3.5: 4.4 0.93: 1,17
MK-75 1,65-2,2 0-35 1T'T11-68 0,63 55 6,0 CYMK-75 10,0 0,92; 1,17
PKVY-13 0,63 CII-8711 6,66; 10,0 [1,0;1,4
MK-75b 1,6-2,2 0-35 PKVY-16 0,63 50-7,0 |0-10,0 CYOKII 8,0; 10,0 0,93;1,24
2I'II-68b 0,5 CYMK75 10,0 1,17
FICY-13 4060 000 |cnem  |a4 100 |125 14
PKYVY- o -10, IT-8711 4, 10, ,25; 1,
IVKIL 11,2225 1035 Hppy g 063 gg 0-100 |CYOKI  |80;10,0 |0,93:1,24
1T'TII-68 ’ 6,0 CI1202Y 7,6 1,12
1 KIID 6,8-8,1 |0-5,7 ] )
2VKII 2,4-4,2 0-18 YKIII3 0,5 6.0 0-8.0 VKIIO2-Cb | 8,0; 10,0 0,93; 1,17
2PKVII-20 | 0,5 5,0-10,0 2VKIIO2 8,0; 10,0 0,93;1,17
2VKIIE 2,4-4.5 0-18 PKVY-20 0,5 5,0-10,0 | 0-8,0 2VKIIO2 12,2;15,25 | 1,22; 1,25
PKVII25 0,5; 0,63 8,0-10,0 CII-301 16,3;19,45|1,34; 1,52
@1 1,6-2,25 |0-18 fé‘iﬂbuem” 0,4 8,1-11,4 [0,75-15 | ®l 12,0 18
OKC2 2,2-3,5 0-8 3I'1168 0,63 8,0 0-6,0 CYOKC2 8,5 1,0
ITnoma KBB-3 Pr16HUK 76/p
KK2743 2,7-4,2 0-24 KBE-6 — - 8,3 13,0-140 (1,14
T KBB3P]196 0-74 Pri6HIK 80 8,33 0,84
KKB1420 1,4-2,0 0-35 KBB3P/1 0,63 - 0_3’7 Pri6uuK 80 8,66 0,97
4/20 ’ [TonpTapak 9,0 1,13

144
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TexHuyeckas XApPAaKTCPUCTHUKA BBICMOYHBIX MAallTNH

[Tpunoxenue 2
Tabnuna 2

CxopocTh nofaun KoMOanHa Vg, TexHU9ecKH | Typ snexTpoxsurarens;
[Iupuna Bbéilgll;[a_ M/MUH, pacCUMTaHHAas 110 MOIITHOCTH AonycTruMast MOIIIHOCTD JJIUTEIbHA
Tun saxgata | | TIPHBOJIA NIPH COMPOTUBIIAEMOCTH MIACTa CKOPOCTh (4MCIIUTEIb) U YacoBas
KoMOaiiHa | koMOaiiHa 0 EiTa m pesanmio 4, H/mm 1oaa4an (3HaMeHarenn), KBT;
b, m . ’ Vmaxm , MOMEHT MaKCHUMAaJIbHBIHA
M 100 | 200 | 300 | 400 | =T crennoniii, Hu
1K101 0,8 0,8-1,2 4,5-3,9 2,7-1,8 1,5-1,0 — 4,5 DJIK04-2M; 75/105; 1300
K101 0,63 0,8-1,45 10,0 10,0-5,6 | 7,0-3,9 | 5,6-3,1 10,0 DKB4-160; 160/160; 3000
0,80 0,8-145 | 10,0-8,0 | 7,7-4,3 53-29 | 4,2-2,3 6,0
MK67 080 | 0812 | 60 | 4637 | 3228 | 2617 | 6044 | o0 MKOT O
2K52 0,63 1,0-1,7 6,0-4,8 | 4,0-2,2 2,7-16 | 2,1-1,2 6,0; 4,4 DJIK04-2M; 75/105; 1300
2K52M 0,63 1,0-1,7 55 5334 | 4,0-2,2 | 3,2-1,9 55;4,4 DJIK04-4M; 80/115; 2000
ITT168 0,63 1,1-2,5 6,0 6,0-5,5 6,0-2,8 | 4,6-2,0 6,0; 4,4 2xOKB4VY; 250/250; 4200
2T11I68 063 | 1125 | 100 |10082| 9054 | 7531 | 100,60 | oo+ t00: 320520
KHI1KT 0,63 1,6-3,2 4,1-2,2 1,7-0,8 | 0,8-0,4 — 6,0 DJIK04 —2M; 75/105; 1300
KII3M 0,50;0,63 | 1,632 | 55 3,6 2,0 1,4 5,5: 4,4 igéé’ﬂKO'SP? 210/290;
: _ 2xDOKB5-200-2V5;
2KIII3 0,50;0,63 | 1,6-3,2 8,3 49 2,9 2,0 10,0; 5,0 400/400: 6000
K120 0,50 3,5-5,2 3,0 3,0 3,0 3,0 3,0 OKB5-AT; 160/160; 2300
PKVY10 0,63 1,0-1,8 4,8 — — — 10,2 DKB4-200; 200/200; 3900
PKVY10-01 0,63 1,0-1,86 4,8 — — — 10,2 DKB4-200; 200/200; 3900
PKVY10-02 0,63 1,25-1,93 4,8 — — — 10,2 DKB4-200; 200/200; 3900

A7
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[Tponomkenue Tabd. 2

CxopocTb mogaun komOaina Vi, , Texanueckn THI 571€KTPOABUIATENS;
Bbinnma- OIlyCTUMas
Inpuna M/MUH, paCCYMTAHHAS IO MOIITHOCTH AOILY MOIIIHOCTb JJITUTEIHHAS
Tun 3axBara eMad IPUBO/IA IIPU CONPOTHBIIAEMOCTH miacta | CKOPOCTh (YUCITUTENH) U YacoBast
N 5 MOIIHOCTb . .
KomOaiiHa | komOaiiHa m pesannio A, H/mm A (3HameHaTtenb), KBT;
b, M facta T, Vimax m MOMEHT MAKCUMAJIbHBIN
M 100 200 300 400 i cTennoBsIi, H'M
PKV13 0,63 1,25-2,12 4.8 — — — 10,2 9KB4-200; 200/200; 3900
PKVY16 0,63 1,6-2,5 4.8 — — — 10,2 9KB4-200; 200/200; 3900
PKY20 050;063 | 18454 | 48 - - - 102 | o3 YXBIHAILS; 630/630
PKVII10 0,63; 0,80 1,0-1,8 4.8 — — — 9,0 DKBD4-200; 200/200; 3900
PKYIT10-01 | 0,63:0.80 | 1,12-1,86 | 48 _ _ _ 9,0 49é%1(3)9>1<4-315; 315/315;
DKBD4-200; 200/200; 3900
PKVII10-02 | 0,63;0,8 | 0,25-0,93 4.8 — — — 9,0 DKBD2X4-315; 315/315;
4600
PKYII20 063 | 2043 | 54 - - - 66 | oy BOA-315;630/630
PKYIT20-01 | 050 | 2,0-439 | 54 _ _ _ 6,6 3235“39“'315; 630/630;
PKYII20-02 | 063 | 2045 | 54 _ _ _ 6,6 3;3&“39}1{4'315; 630/630;
PKYII25 | 05:063 | 20-454 | 54 _ _ _ 6,6 3’2‘(?5{39%4'315; 630/630;
1KIID 0,5:063 | 2,0-4,2 _ _ _ 52:80 | 2<OKB5-200-2Y5;

400/400; 6000

ey
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[Tponomkenue Tad. 2

Boian- | CKOPOCTH mofauu koMOaiiHa Vyy,, , M/MuH, | TeXHHYECKH | Typ snexrpoxsurarens;

Inpusa 3a- MaeMas | pacCYMTaHHasl [0 MOIIHOCTHU MpHUBoa mpy | AOIYyCTUMAs MOIIHOCTD JUIUTENbHAS

Tun XBATA KOM- Mo~ CONPOTHBIAEMOCTH IIACTa PE3aHuIO A ), CKOpOCTE (YuciUTeNb) U YacoBast

KoMOaliHa Saiima b HOCTh H/MMm 1ofaqu (3HaMeHarenn), KBT;
amHa B> M niacra Vimax , * MOMEHT MaKCHMaJTbHBIN

m, M 100 200 300 400 U/ MEH CcTeH1oBbIH, H-M
Crpyru

ICOI | 0,085,0085 | 0510 | o0 | T2 - ~ | 2x9KB4-YC2; 220/220:-

YCT2M | 0,055;0,085 | 0,55-1,0 | 89,0; 37,0 | 89,0; 37,0 - - | AROBEIMAY=2S;
CO75 0,055; 0,075 | 0,6-1,4 |91,0;46,0|91,0; 46,0 — — 2xDKB4-Y(C2; 220/220; -
CO75M | 0,055; 0,075 | 0,55-1,4 |91,0; 46,0 | 91,0; 46,0 — — 2x2KB4-Y(C2; 220/220; -
CH75 0,07 0,65-1,2 | 91,0; 46,0 | 91,0; 46,0 | 91,0; 46,0 — — 2xDKB4-Y(C2; 220/220; -
CH75M 0,07 0,65-1,4 |91,0; 46,0 | 91,0; 46,0 | 91,0, 46,0 — — 2x2KB4-Y(C2; 220/220; -
1YCB67 1o 0,15 0,90-2,0 39,0 39,0 — — 3xDAKOD-42/4; -/136; -
VCB2 0’035680555; 0,90-2,0 | 90,0; 55,0 | 90,0; 55,0 - - 2xDKB4-YC2; 220/220;-

4%
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[Tpunoxenue 2
Tabnuua 3

3Hauenue K03 GUIMEHTa TOTPY3KU

lnpuna | Kosdduuument norpysku ¥y, npu BEIHEMaeMOii MOIHOCTH ILIACTa, M
b |08 1 |12/ 14|16 2 | 24|28 3236
0,5 0,47 {055 (0,62 |0,68 |0,72 |0,78 |0,82 |{0,84 (0,86 |0,88
0,63 0,36 {0,48 (0,57 |{0,63 |0,68 |0,74 |0,79 |0,82 [0,84 | 0,86
0,8 028 {04 (05 |0O57 062 |0,7 |0O,75 (0,79 [0,81 |0,83
Taobnuna 4
3HadYeHNEe pacuyeTHOr0 KO3 HHUIIMEHTA HATPY3KH
My THEL PacueTHblil K03 HULIEHT Harpy3KH kt
K03 UIHCHT IPH [POJIOJKUTEIIBHOCTH 3arpy3KH Hecywiero nosiotHa ly , Mun
HEpaBHOMEp- | 2 W 20 m
HOCTH kl MEHb- | 4 6 8 10 12 14 16 18 | 6oab-
IIe Ie
2,6 1 237 | 218|200 | 202|197 | 192 | 1,88 | 1,85 1.81 | 1,78
00JIbIIIEe
2,4 220 [ 204(1195(188|183|1,78|1,74|1,71|168 | 1,65
2,2 203 /1188|180 (1,73 168|164 |161|158|154| 1,51
2 1,86 | 1,74 166 | 161|156 (152|149 |1,45|143| 141
1,8 1,70 {159 (1531148144 |1,41|138 (1,36 |1,34| 1,32
1,6 153 /1145|140 (136|133 |1,30|1,28|1,26|1,25| 1,24
1,4 13 | 1,31 (127|124 |121|1,19|1,18 1,17 |1,16 | 1,15
1.2n 1,18 1,151,13 (1,12 1,111,101 1,09|1,08 | 1,07 | 1,06
MCHBIIIC
Tabmnura 5
3HavYeHusI IPUEMHOU CIOCOOHOCTH JICHTHI KOHBEHEpa
Crocod Vron [Ipuemnas cmocoGHOCTH QKnp , T/MUH,
YCTaHOB- | HAKJIOHA IIpH IIUPUHE JICHTHI KoHBelepa B, MM (y = 1,0 T/M3)
KM KOH- | BBIpaOOT- 800 | 1000 | 1200 | 1600
Beiiepa KH, TPaj 1 CKOPOCTH JICHTHI KOHBEHepa, M/C
16 | 20| 2516|2025 ] 25 |315]3,15
Cramuo- |10 6 6,6 | 82 |10,3|10,7|13,4|16,8|24,8|31,2|55,4
HapHBI |7 + 18 6,2 | 7,8 | 9,7 [10,2|12,71591235|29,6 52,7
[Tomycra- | 1o 6 59 | 74 | 92| 9,7 [121]151| - — —
HHOHAD™ 1 7 4 18 56 | 70| 88|92 115|143 - | - | -
HBI
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[Ipunoxenue 3

Tabnuua 1
OcHOBHBIE MapaMETPbI MOA3EMHBIX JICHTOUYHBIX KOHBEHEPOB
[Mpuemnuast | Makcumanb- | CymmapHas OmnroBas
[upuna Jnuna
OBo3HAYCHIE VYron JCHTBL, CkopocTb Croco0- Has MPOM3- | MOWIHOCTB | 1 IICHA B
HAKJIOHA, TPajl M JICHTBI, M/C HOCTS, BOJIUTEIb- MIPHUBO/IA, I M pyOsix 3a
M°/MUH HOCTb, T/4 kBT ’ HITYKY

1J180 ot -3 110 +6 800 1,6; 2,0 6,5; 8,4 330; 420 1x40(45) 500 15760
1J180-01 ot -3 110 +6 800 1,6; 2,0 6,5; 8,15 320; 420 1x40(45) 500 13400
1J180-02 ot —10 g0 +10 800 1,6; 2,0 6,2; 7,7 320; 400 1x40(45) 200 8580
1JIT80 ot -3 110 +6 800 1,6; 2,0 6,5; 8,4 330; 420 1x40(45) 500 33210
LJITTISO ot —10 g0 +10 800 1,85 7,9 400 1x40(45) 800 44100
LJITTI80-01 ot —10 mo +10 800 1,85 7,9 400 1x40(45) 800 37900
1JI680 ot —3 10 +16 800 1,6; 2,0 6,5; 8,4 330; 420 1x40(45) 600 29640
2J180 ot —3 10 +6 800 1,6; 2,0 6,5; 8,4 330; 420 2x40(55) 1000 43610
2JIT80 ot -3 1o +6 800 1,6; 2,0 6,5; 8,4 330; 420 2x40(55) 1000 60110
2J1680 ot -3 0 16 800 1,6; 2,0 6,5; 8,4 330; 420 2x40(55) - —
37180 ot -3 5o +6 800 1,6; 2,0 6,5; 8,4 330; 420 2x100 - —
3JIH80 ot +18 1o +25 800 1,6 4,7 200 2x100 - —
LJIT00K or -3 mo +18 1000 |16 11,2 530 1x100 500 26260
1JI100K1 or -3 mo +18 1000 |20 11,5 590 1x75 500 27400
1JIT00K-01 or -3 mo +18 1000 |2,0 11,5 590 2x75 1000 41600
1JI100 ot -3 510 +6 1000 |16 11,2 530 2x100 1000 60000
LJIT100 ot —10 10 +10 1000 |1,6;25 10,1; 16,5 530; 840 3x100 - 65000
1JIY100 oT +6 1o +18 1000 |1,6 11,2 530 2x100 700 33380

or
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[Iponomxkenue Tad. 1

[Ipuemnas | Makcumanb- | CymmapHas OnToBas
[upuna Jnuna
O603HAYCHIE VYron JIeHTSI, CkopocTb croco0- Has NpOM3- | MOWHOCTb | " ° LIEHa B
HaKJIOHA, Tpaj JIEHTBI, M/C HOCTBb, BOJIUTENb- pHUBOJA, pyOssIx 3a
MM M>/MUH HOCTb, T/4 kBT K, M HITYKY
1JIB100 ot —3 10 —16 1000 1,6 11,2 530 1x100 1000 4989
2JIT100 ot —12 no +10 1000 2,5 16,5 840 2x250 — —
2JIY100 oT +6 o +18 1000 2,0 13,3 680 2x250 1000 66680
2JUJI100 ot +6 1o +18 1000 1,6 11,2 550 2x250 1000 94290
2JIH100 ot 18 mo +25 1000 2,5 15,0 800 2x250
1JIY120 ot 0 1o +18 1200 2,5 25,0 1200 4x125 1000 13700
1J1120 ot 0 1o +18 1200 2,5 25,0 1200 500 — —
1J1120-01 ot 0 1o +18 1200 2,5 25,0 1200 750 — —
2JIVI120A ot 0 mo +18 1200 3,15 31,6 1500 2x500 1250 175310
2JIY120b ot 0 mo +18 1200 3,15 31,6 1500 2x500 1250 185230
2J1Y120B ot 0 1o +18 1200 3,15 31,6 1500 4x250 1250 186500
2JIb120 ot —3 10 —16 1200 3,15 31,6 1500 2x250 — —
2JIV160A ot 0 mo +18 1600 3,15 53,0 3000 4x250 - —
2JIY160b ot 0 mo +18 1600 3,15 53,0 3000 1500 — —
2JIY160B ot 0 1o +18 1600 3,15 53,0 3000 2000 — —
KoHBeiiepbl yHUPHUITMPOBAHHbBIE
1JISOY ot —10 mo +10 800 2,0; 2,5 8,2; 10,2 420; 520 1x45(40) 500 24700
1JI180Y-02 ot —3 10 +6 800 2,0; 2,5 8,2; 10,2 420; 520 1x45(40) 500 24400
1J180Y-04 ot —10 g0 +10 800 2,0;2,5 8,2; 10,2 420; 520 1x45(40) 500 22100
1JIS0Y-05 ot —3 1o +6 800 2,0; 2,5 8,2; 10,2 420; 520 1x45(40) 500 21800
LJIT80Y ot +3 g0 +6 800 2,0 8,2 420 1x45(40) 500 50200
LJITIIROY oT +3 o +6 800 2,0 8,2 420 1x45(40) — —

Ly
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[Ipogomkenue Tadm. 1

[Ipuemnas | Makcumanb- | CymmapHas OnroBas
[Iupuna JnuHa
VYron CkopocThb croco0- Has MPOM3- | MOIIHOCTb IIeHa B
O06o03HaucHKe JICHTHI, IOCTaB-
HaKJIOHA, rpaj JICHTBI, M/C HOCTBb, BOJIUTENb- pUBO/JIA, pyOIsx 3a
MM 3 Kd, M
M°/MUH HOCTb, T/4 kBt HITYKY

2J180Y ot —16 mo +18 800 2,0;2,5 8,2; 10,2 420; 520 2x55 700 50700
2J180Y-01 or -3 10 +18 800 2,0;2,5 8,2; 10,2 420; 520 3x55 1000 64400
2JIT80Y ot —10 mo + 10 800 2,0;2,5 8,2; 10,2 420; 520 2x55 1000 74400
2JITII80Y-01 | or—3 mo + 10 800 2,0;2,5 8,2; 10,2 420; 520 2x55 1400 88600
2JITII’OY ot —10 mo +10 800 2,0 8,2 420 2x55 1400 73500
2JITII80Y-06 | or—10 mo +10 800 2,5 10,2 520 2x55 — —
LJI100Y or—10 mo + 10 1000 2,0 13,3 680 1x75 - -
1JI100Y-01 or—3 o + 18 1000 2,0 13,3 680 2x75 - -
2J1100Y or—16 mo + 18 1000 2,5 16,8 850 2x110 — 58400
2J1100Y-01 or -3 1o+ 18 1000 2,5 16,8 850 3x110 700 44800
2JIT100Y ot —10 g0 +10 1000 2,5 16,8 850 2x110 — —
2JIT100Y-01 |or-3 mo+ 10 1000 2,5 16,8 850 3x110 - -
3JI100Y ot —3 g0 +18 1000 2,5 16,8 850 2x250 1100 76150
3J1100Y-02 ot —3 g0 +18 1000 2,0 13,3 680 2x250 1100 95900
3JIT100Y ot —10 10 +10 1000 2,5 16,8 850 2x250 — -
211T120 ot 0 mo +18 1200 2,5 25,0 1260 500 — —
211T120 ot 0 mo +18 1200 2,5 25,0 1260 750 — —

$1%
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[Tpunoxenue 3

Tabnuna 2
Texunueckasa XapaKTCPpUCTHUKA CKpC6KOBBIX HCpery}KaTeHeﬁ
TMokasaten HansuxHbie IIpucraBHbIe
1KCII2 1KCIT2H KCII3 IITK1 IITK1Y IITK800 IITK2Y IITK3Y IITK1000 I1C
MakcHmaibHas NpOHBONH- | ¢ o 5,0 75 6.0; 5,66 13,3 12,66 11,3; 14,2 18,6 18,6
TENBHOCTD, T/MHH 4,66
CKOpOCTH IIENH, M/C 1,12 1,25;1,4 1,14 - 1,28 1,12 1,4 1,25;1,4 0,98 0,98
MoinHOCT TIpHUBOAA, KBT 45%x2 55x2 160 45:; 55 55 55x%2 55x%2 55x%2 110x2 110x2
Pasmepsr 3BeHa 11enH, MM 18x64 18x64 - 18x64 18x64 18x64 18x64 18x64 24x86 24x86
Yucno nenen 2 2 2 2 2 2 2 2 2 2
JlnunHa, M 65 50 100 45; 51 51 56 51 51 51 51
Ilena, p. — — — 8950 14700 — 18000 20610 — —
Ten ocHOBHOTO KoHBeHiepa 1JIT100 1JIT100 1JIT100 1JIT100
¢ KOTOpbIM paboTaeT Hepe-’ B B B 1JIT80 2JIT80Y 2 IITSOY 2JIT100Y 1JIT1000A 2JIT100 2JIT100
2JIT80 2JIT80VY-01 2JIT100Y-01 2JIT100Y 1JIT1000A | 1JIT1000A
Ipyatein 2JIT100Y | 2JIT100Y-01 | 2JIT100Y | 2JIT100Y
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[Tpunoxenue 3

Ta0muma 3
anane Tun MexaHU3UPOBAHHOTO OYHKEpa

PanMeTphl BC-90 | BC-120 | BC-160 | BM-200A | BM-500
BMmectumocTb
(emxocTE)*, T (01%) 50(65) | 100(130) | 200(260) | 200(152) | 500(650)
Hpomsomurembiocte |49 | 535 | g45 130 | 3,7-37.4
pasrpy3Ku, T/MHUH
BMectumocTts H331 M 0,85 1.4 23 32 73
JUIMHBI OyHKEpa, M
HanGoemas  ckopocTe | g ng5 | 075 | 0,055 0,08 | 0,01-0,1
pabouero oprana, M/c
MuHHUMaIIBHOE CEYEHUE
BBIPAOOTKU IS pa3Me- 6,0 7,4 10,0 19,5 12,0
meHus OyHKepa, M
JUIMHA MEXAHUSMPOBAH- | ooy | 75 ) 90,0 1000 | 180,0
HOTO OyHKepa, M

*BMecTUMOCTh OyHKEpa B TOHHAaX ONpeJeseHa sl CAEAYIOMMX yCIo-
g 3
Buil: ¥ = 0,9 — koappurnment 3anonuenus; y = 0,85 T/M” — HackImHas Macca

YTIIA.

Mexanusuposannvie 6yHKepbl NPUMEHAIOMCSL 8 MeX CAY4asx, Ko20d He
BO3MOJICHO (Omcymcmayem nepenao 8blCombl MedHcoy ConpsicaeMbiMu 8blpa-
OomKamu) npuMeHums 20pHblil akKymyaupyrowui oyuxep. Kpomwe moeo, me-
XAHU3UPOBAHHBIL OYHKep He mpeOyem YCMAaHO8KU numameisi max, Kak cam
8bINONHSEM IMY QYHKYUIO (DABHOMEPHYIO NOOAY)y 2py3a HA Nociedyrujee
MPAHCNOPMHOE CPeOCmaBO0.




[Tpunoxenue 3

Taomuna 4
TexHnueckue XapaKTepUCTUKU KaYaroIUXCs TUTATENEN
IapameTpb! ITonBecHbIe CranuoHapHbie
KJI8-0,1 | KJI8-1,1 | KJI10 |KJI12 |KJI16 |KJI20 |KT5 |KT8 |KT10 |[KT12 |KT14

[Ipou3BOANTENBHOCTD,
M>/4 185 275 370 570 1000 | 2650 55 125 160 250 390
KpymnHocTh KycKOB, MM 350 400 500 700 150 300 400 500 300
X0 10TKa, MM 0-200 0-200 | 0-200 | 20-200 | 0-280 | 0-280 | 0-190 | 0-176 | 0-135 | 0-135 | 0-290
Hucno ABOMHBIX XOA0B
B MUHYTY 70 70 70 70 48 48 36 36 36 36 48
VYron HakinoHa
K TOPU30HTY, Ipaj — — — — — — 5 5 10 13 —
MoOIHOCTh 3JEKTPOABU-
rateins, KBt 3 5,5 7,5 13 30 55 4 5,5 10 13 30
OCHOBHBIE pa3MepPbl, MM:

JUTAHA 2905 3370 3785 4160 5500 |[7865 |2580 |2965 |3440 |4065 |4980

IITUPUHA 10600 1250 1590 | 1820 2550 |[2732 |910 1153 | 1326 |1820 |2265

BBICOTA 1060 1325 1420 | 1590 2100 | 2845 |855 1210 | 1510 |1660 |1665
Macca, kr 800 1123 1520 | 1990 8600 |1400 |750 1400 | 2370 |3900 |7200

1S
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Tabmumna 5
TexHnYeCKUEe XapaKTEPUCTUKHU MJIACTUHYATHIX ITUTATEIICH
ITapameTpnl ITonsecHbIe CranuoHapHbIe
Mapxku nurartesnei 3-8A (IJIS) | 3-10A (IJI10) | 3-12A (I1J112) I1T18 I1T24
CKOpOCTh IBHKEHUS MMOJIOTHA, M/C 0,16; 0,4 0,16; 0,4 0,16; 0,4 0,6; 0,8 0,12: 0,16
[Tpou3BOAUTENHHOCT, M/, pu  yrjie
YCTaHOBKH ITUTATEIS, TPaI
0° 185 500 270 720 410 1100
10° 180 480 255 680 375 1000
15° — — - 300 400 500 800
20° 165 440 240 650 360 980
25° 125 340 185 500 290 780
KpynmHOCTh KyCKOB MaTepHaia, MM,
He OoJiee 320 400 500 400 500
[IIuprHa NOJOTHA, MM 800 1000 1200 1800 1800
MOoIIHOCTB AEKTpoiBUTaTENs, KBT 3-22 3-30 3-30 16-75 16-75
OcHOBHBIE pa3mMepbl, MM
JUTAHA 6980; 8480; 11480; 14480;
5255-16755 5400-16920 5600-17120 17480 20480
IIMPUHA 2855-3262 3182-3649 3571-3902 5995; 6190 6645; 6840
BBICOTA 2065 2165 2365 2055 2055
Macca, Kr 2982-8218 3970-10400 4576-11904 40925-83005 46400-104146

¢S



TexHudeckue xapakTepUCTUKU BUOPAIIMOHHBIX MUTATENCH

[Tpunoxxenue 3
Tabnuma 6

[TapameTpsl Huratemn
[19B3-2x9,5 | [19B3-4x12 [19B3-4x2x19

HponsBoz[HTesﬂLHOCTL Py TOPU3OHTAILHOM PaCIOJIOMKE- 90 160 500
HHUHU JIOTKA, M /4
KpynHocts marepuana, Mm 10 310 1o 400 1o 700
Yacrora xoneoanuii, ' 50 50 50
MomHocTh, KBT 2 4 2x4
JIBoliHasi aMIUIUTY 1A JIOTKA, MM 0,6 0,8 0,8
Pa3zmepsl s10TKA, MM

JUTHHA 2000 2000 2500

MIMpUHA 950 1200 1900
Macca nurarens (0e3 mikada ynpaBiaeHus), KT 1690 3370 6754

€s



