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1 PACUET PABOYET O IIUKJIA M TIOKA3ATEJIEHN JIBUTATEJIS

1.1 BBIEOP HCXOAHBIX IJAHHBIX /I PACYETA

Bb160p MCXOOHBIX JaHHBIX MIPOU3BOJUTCS UCXOMS U3 33JIlaHUSI B COOTBETCTBUU
C YKa3aHHBIM IMPOTOTUIIOM (MpUiIOKeHHE Tabiauma 1) U COmep kKUT: TUI ABUTATENS,
HOMUHaJbHas 3PQexTuBHas MOIHOCTh Ne, KBT, HOMMHanIbHas YacTOTa BpalleHUs
N,, MuH™,

Ha ocHOBaHMM CIpaBOYHBIX CTATUCTHYECKUX JAHHBIX NEPEN BBITOJIHEHHEM
paboThl HEOOXOUMO YTOUHHUTH JPYTHe KOHCTPYKTUBHBIE MTAPAMETPhI IBUTATEIIA

Yuciao muIMHAPOB — |, pacToNOKEHUE IMIIMHAPOB, TAaKTHOCThH JBHTATENS T,
CTENEHb CKATHA €, KOO (OUIMEHT U30bITKA BO3AYXA .

[TapameTpsl 3apsa Ha BITyCKE B JBUTaTENb:

B KAayeCTBE€ MAapaMETPOB HCXOJHOIO COCTOSIHHSA 3apsa Ha BIIyCKE JUIA

nBUraTeneil 0e3 HaJayBa MPUHUMAETCS JABJICHUE OKPYKAIOMICH Cpelbl paBHOE: P, =
0,1013 MIla, a remneparypa T, , K- npuHIMaeTCs CaMOCTOATENBHO.

1.2 PACYET ITPOIIECCOB I'A3005MEHA

[Tponecchl ra3000MeHa BKIIOYAIOT OUYKUCTKY HIJIMHAPA OT MPOAYKTOB CTOPAHUS
Y HaIMOJHEHUSI [IWIMHAPA CBEKUM 3apsIIOM.

Jlns pacuéra paboyero nMKiIa mapaMeTpbl OCTAaTOYHBIX Ta30B (JaBJICHUE U
TeMmrepaTypa) B KOHIIE Mpoliecca BIYCKa B TOYKE «I» BBIOMPAIOT HA OCHOBAHUU
CTATUYECKUX JIAaHHBIX O APYTUX JIBUTATENSAX MOI0OHOTO THUIIA.

JlaBiieHHE OCTATOYHBIX Ta30B Pr OMPEAEISETCA JAaBICHUEM CPEAbl, B KOTOPYIO
MPOUCXOJNUT BBIMYCK OTPaOOTaBIIMX Ta30B, 3aBUCUT OT YUCIA U PACIOJIOKCHUS
KJIallaHOB, COTIPOTHUBJICHUSI BBITYCKHOTO TpakTa, (a3 razopacnpeeseHusi, YacTOThI
BpalleHUs, HAarpy3KH U Ipyrux ¢hakTopos. [{ns aBurarenei 6e3 HaayBa ONPEaesItoT
pr TIO dMIUpUYecKo popmyie:

Pr=po(1+0,55-10*n,) (1.1)

T€ po — HOPMAIBHOE JABJICHUE OKpYy»Karolien cpeanl, MlIIa;

N, — HOMUHAJILHAS YaCTOTA BPAIICHHS KOJIEHIATOTO BaJla, MUH .

Jlns guratenei ¢ ra3oTypOUHHBIM HayBOM:

pP=(0,8...0,95)p. (1.2)
B nBurarensx ¢ HaaIyBOM COOTBETCTBYIOIIEE AaBICHUE PABHO:
P =(1,05...1,25)po (1.3)

Temneparypa ocTaTOuHbIX ra30B 7y 3aBUCUT OT psifia (pakTopoB. B vactHOCTH,
IpU YBETUYCHUU CTETICHU CXKAaTHs U 000TalleHUs] CMECH TeMIepaTypa, CHUXKAETCs, a
IpU yBEJIMYEHUM YacTOThl BpamleHust BospactaeT. [Ipu paboTe Ha HOMHUHAIHLHOM
peXHUME BEJIMYMHA TEeMIIepaTypbl OTPaOOTaBUIMX ra30B M3MEHSAETCS B CIEAYIOLIUX
npenenax:

1A qu3enbpHbeIX asurartenen 7, = 600...900 K,

1 0en3nHOBEIX 7 =900...1100 K

Temneparypa mogorpeBa cBexero 3apsyia AT 3aBUCHUT OT KOHCTPYKIIMU
BIIYCKHOTO TpPyOONpOBOAa, HAIMYUS CIHEIUAIBHOTO YCTPOWCTBA sl MOJOTPEBa,
YacTOThl BpalleHHs, HaayBa U Apyrux ¢GakTtopoB. [Ipym HOMHHATBEHOM peXUME
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paboThl 18 Au3eNbHBIX Apurateneil ¢ HamgnyBoMAT = 5...10° nna ausensHbIX

neurareneii 6e3 Hagaysa AT =15...20°, nna 6ensunoseix AT =20...30°.

JlaBieHre 3apsiia B KOHIIE BITyCKa [, SIBISETCS OCHOBHBIM (DakTOpoOM,
OTIPEIEIISIONTUM KOJMYECTBO CBEXKETO 3apsija, MOCTymarmero B mumHap. [lotepu
naBieHUsT Ap MO CPaBHEHHWIO C JABJICHHEM OKPYXAIOMIEH CpPEIbl OMPEaeIsTIOTCS
THJIPABIUYECKAM  CONPOTHBICHHEM BO3aymHOro ¢wibtpa Apg, BIYCKHOTO
TpyOonpoBoga  Apmp, BIYCKHOTO KiamaHa Ap,, , OXJIQJAUTENIeM HaTyBOYHOTO
BO31yXa A Doy, 1 BOSMOXKHO, IPYTHX YCTPOUCTB:

AP = Apy +Apmpt AP +APors + ... (1.4)

CormpoTuBIeHHE BO3AYITHOTO (PUIBTPA ONpeaeseTcs o rpaduky (puUCyHOK
1) B 3aBUCHUMOCTH OT HBLICEMKOCTH:

Il,= QPeg-t (1.5)

(s - 3ANBUIEHHOCTD, I/M°

t - cpok ciyx0bl, 4.

Apy MI'I?" /

0,007 R r———— e e e

0.006 1 //{2 % /

0,004 el A

Loaeree™
1- MHEPUMWOHHO-MAaCAAHBI
7/‘ 2- cyxoii c PN

3 moHouuknoH c 9N

0,002 / 4- MyneTHUMKNoOH c P11

0 ‘ ‘
1 8 12 16 20 M.rufe’

Pucynok 1 — I'padux conpoTuBiaeHus: BO3AYIIHOTO (pUiibTpa

[Ipumensercs cnemyronias KiaccupuKamus 3abUIEHHOCTH:
ITonmxennas - ¢, < 0,0005
Marmnas - ¢, = 0,0005 — 0,002
[ToBbimenHnas - .= 0,002 — 0,01
Makcumanenas - ¢, =0,01 - 0,8
«HyneBas» BuguMocTs - ¢, =0,8 - 1

Benuuunsl Ipyrux CONMPOTUBICHUH OOBIYHO COOTBETCTBYIOT

APmp = AP, =0,001...0,0015 Mlla

Torna: Pa = Po-4p (1.6)

JlaBneHue B KOHIIE BIYCKa P, 3aBUCHUT OT THIPABIMYECKOTO COMPOTUBIICHUS
BITYCKHOTO TPaKTa, OBICTPOXOAHOCTH JBUTATENSI K U3MEHSETCS B Mpeeax:

1S auseniet 6e3 Haaaysa P,=(0,85...0,95) po;
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1St au3enie ¢ HaaayBoM P,=(0,90...0,95) py;

11t 6eH3UHOBBIX P,=(0,80...0,90) po

KoadduimenT ocTaTouHbIX Ta30B 7y XapaKTepU3yeT KauyeCTBO OYHUCTKH
[AJIHUHIPA OT MPOAYKTOB CTOPAHUS U MOKET OBITh OTpeeieH 1o GpopmyJie:

y=((To+AT)pr) I (Tr(ePa - Pr)) (1.7)

Jlns aBuraTesniei ¢ HaJyBOM IPUHUMACTCS

T« =T, , a BMecTO Po OepETCS Py -

Ha nomuHansHOM pexrMe paboThl BEIMUMHA Y HAX0AUTCS B Tipeaenax ot 0,02
10 0,05 1 IM3eNIbHBIX JBUTATEICH.

Temrmeparypa B TOUKe «a» onpeaensercs rno popmyne:

T=(To+AT+ y-T)I(QA+)), K (1.8)

Onpenenenue  kod(pdUIIMEHTa HANOJHEHHS 7y  TPEACTaBIIeT COOOMU
OTHOIIEHHUE JCUCTBUTEIILHOIO KOJHWYECTBA CBEXKETO 3apsaa, K TOMY KOJMYECTBY,
KOTOpPO€ MOTJI0 Obl MOMECTUTHCS B pabodyeM oObEME HMWIMHApPA MPHU YCIOBHUH, YTO
TeMmrepaTypa U JaBJICHUE B HEM paBHbBI TEMIIEpaType U JIaBJICHUIO CPE/bl Ha BIIYCKE.
[ToBblilieHNIO AaHHOTO KO3 pUIIMEHTa CIOCOOCTBYET YMEHbBIIICHUE THAPABINUYECKUX
CONPOTHUBJICHUN cuUCTEeMbl BITycKa. [loBblllleHHE JaBieHUSI Pa B KOHIIE BITYCKa,
YMECHBIIICHUE KOJUYECTBA OCTATOYHBIX Ta30B W WX JaBJCHUS, CHUXKCHUE
TeMmrepaTypbl mojorpeBa pabodedt cmecu. BemuuumnHa 7y Ui 4ETHIPEXTAKTHBIX
JBUTATENICH MOXKET OBITh OompeiesieHa 1mo GopMmyiie:

v = ((e'Pa—Pr)'To) / ((e- 1) (To + AT) po) (1.9)

1.3 PACYET ITIPOIIECCA C)KATHA

OCHOBHBIMM XapaKTEpPUCTHUKAMH MPOIEcca SBISIOTCA HapaMeTphl 3apsaa B
KOHIIC C)KaTuf, JaBJICHHE P, TeMmMIeparypa [, U CpPeIHHM TMOKa3aTellb MOJUTPOIBI
cokaTus Ny.

OcCHOBHOIl BETWYMHOW, BBIOMpaeMoil s pacu€ra mpolecca SBIACTCS
MOKa3aTelb N1, XapakTEPUIYIONTUH TETUIO0OMEH MEX]Ty 3apsIOM U CTEHKAMU KaMephbl
cropanusi. DaKTOpbl, YBEIWYUBAIOUIME OTBOJ TEIUIOTHI OT 3apsia, CHUXKAIOT
3HaYeHue N; W IMoKa3areaud IuKiIa. Hamnpumep, WM3HOC ABUTATENS, OXJIaXICHUE
LWJIMH]IpA, CHUYKEHUE HAarPy3KH, YaCTOThI BPAILICHUS ABUTATENST YyMEHBIIAIOT Nj.

JIns mu3enbHBIX ABUTATENEH ¢ Hepas3AeieHHbIMU Kamepamu Ny = 1,3 - 1,4; ns
kapOropatopubix JIBC n;=1,34-1,37. Temneparypa B koHie cxkatus 1,=600-800K-
s kaporoparopueix JIBC, 7.=800-900K-muzenu 6e3 wnammysa, 7.=900-1000K-
JTM3EJIA C HAJITYBOM.

Pe=pat, Mla (1.10)
T.=Ta "L K (1.11)

1.4 PACYET IIPOIIECCA CTOPAHHA
1.4.1 TepMOXUMHUYECKUN PACUET MPOLIECCa CTOPAaHUS
KonudecTBo Bo3ayxa TeOpeTHIECKH HEOOXOAMMOTO JIJIsi CTOpaHUs TOTUIBA:
Lo = ((C/12)+(H./4)-(02/32))/0,208, kMonw (1.12)
lo = ((8/3C)+(8H,)-(02))/0,23, ke (1.13)
rae aiusa auzens C - qons yrnepoja B toruse- 0,870,kr;
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H, - nonsa Bonopona B Tomuse —0,126,kr;
O2- nons xucinopoaa B Torumee-0,004,kr;
s 6ensuna C - gons yriepoja B Toruse- 0,855,kr;
H, - nonsa Bonopona B Torummee —0,145 kr;
0,23-maccoBoe coaep)kaHue KUCIOPO/ia B BO3IYXE;
0,208-00beMHOE coaieprkaHue KUCIOPO/aa B BO3IyXE.
KonuuectBo cBexero 3apsija:

M1 = a - Lo, kMoib (1.14)
KonnuecTBo 0cTaTOUHBIX ra3os.:
M; =y-M; = a-y- Lo, kMomn (1.15)
KouuecTBo NMpoIyKTOB CropaHus TOIUIMBa, KMOJIB/KT:
o>1 M, =(C/12)+(H,/2)+(a -0,208) Lo, (1.16)
o<1 M, =(C/12)+(H»/2)+0,792-a-Lo, (1.17)
KonnuecTBo ra3oB nociie cropaHus:
: = M; + My, kMosb/kr (1.18)
Koaddurment MossspHOTO N3BMEHEHHS KOJIUYECTBA CMECHU:
— MZ
My = W (1.19)

st xkap6roparopusix JIABC p;=1,08-1,12. lna nuzenei u;=1,03-1,04

1.4.2 TepMoaguHAMUYECKU pacyeT MpoIiecca CropaHusl

OcHoOBOI1 pacuéra sBJSETCS ypaBHEHHE TEIUIOBOTO OajaHca Juisi Tpoliecca
cropanus. Hampumep 17151 6€H3WHOBBIX U Ta30BBIX JBUTATEICH OHO UMEET BHI:

Q,=Q.+Q, (1.20)

rae Q; n Q- TerioTa 3apsAaa B TOUKaX «Z» U «C»;

Qc;- TeroTa, MoABeAEHHAS K 3apsy B IIPOIIECCE CrOPaHMS.
YpaBHEHHE MOKHO MPeoOpa30BaTh:

IUISL TA3SIBHBIX JBUTATCICH

el
(Cvc +4p ’8’314)Tc + oL (]L.J+ 7/) =Cp T, (1.21)
0
s 6ensunoBbix JIBC:
e(H, —AH,)

TenmoémkocTth cBexxero 3apsaa Cyc B KOHIIE MPOIECCca CHKATHSI ONIPEACIISIETCS B
3aBUCUMOCTH OT TeMmepaTypsl T¢, kJ>x/Monb Tpa:

Coc =A+B,-T, (1.23)

rae A1=20,16 u B;=1,738-107 - nocrosiHHbIc KO3()OUIUEHTHI.
Termoémkocth mpoaykToB cropanusi Cyz ompeaensercs Mo SMIMPUYECKUM

dbopmymnam:
Gz, =A+B,-T, (1.24)
Mpua<1l 4,=21097+0921:c, B, =(15,491+13816:)-10™*,
Ipu o>1 A4, =19,42+2,59%¢ , B, = (15,491+13816-«r)-10™".
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Cp, =C; +8,315 (1.25)

Hwusmas tenmota cropanus Hy, 3aBUCUT OT 3J1€MEHTApHOIO COCTaBa TOILIMBA.
st qu3ensnoro tommmBa Hy = 42500 (43030-3umuee) kJDk/kr, mas OensuHa Hy =
44000 x/Ix/kr.

[ToTepu TEMmIOTH M3-3a XMMUYECKOW HEMOJIHOTHI CrOpaHMsI OOraThlXx cMecei
(0<1), xJIx/xT:

AH :120-103-(1—05)-L0 (1.26)

KoaddunmenT ucnons3oBanus ¢ TEIUIOTH YUUTHIBAET MTOTEPH TEIIIOTHI 32 CUET
(U3UYECKON HETOJHOTHI CTrOpaHUsl TOIUIMBA, HECBOCBPEMEHHOCTH CTOpaHHs, depes
CTEHKHU KaMepbl CTOpaHUs, JUCCOIMALIUU U IPYTUX (PAKTOPOB.

3HayeHue ¢ HAa HOMUHAJIBHOM PEXHME pabdOThl IJIA AU3EIbHBIX JBUTATENEH
HaxoauTcst B npenenax ot 0,70 mo 0,88, mist kapOroparopusix ot 0,85 go 0,95. [ns
JM3eJIe TIpU pacdeTe CropaHusi JAOMOJHUTEIBHO 3aJal0TCsl CTENEHBIO MOBBIIICHUS
JaBJeHUs B mpouecce A,= p; . p.. Jid nusenei ¢ Hepa3AeIeHHBIMH KaMepamH
cropanusi M OO0BEMHBIM cMmeceoOpa3zoBaHueM A,=1,6...2,5, ¢ pa3geneHHbIMU |,
A,=1,1...14.

ITocne MOACTAaHOBKM NMEPEUYMCICHHBIX BEJIWYMH B MCXOJHOE ypaBHEHHE, OHO
MOXeET OBITh IPeOOPa30BaHO K KBAAPATUIHOMY BHUY:

a-T>+b-T,+c=0 (1.27)
Y PENIEHO OTHOCUTEINBHO 17, K:
— 11, (4, +8314)+ (1, (4, +8,314)f + 4, B,S,
- 24, B,

T, (1.28)

rae
cH,,
S, =le, -+ -8314) T, +———— 1.29
=l +2,8314) Te+ =gt (1.29)
[Ipn HOMHMHAIBLHOM pexume i ausens BenuuuHa 1, = 1800...2300K, pis
o0ensunoBbIX 77=2400...2900K.
JImsg nu3enbHBIX JBUTATENIEH JAaBJICHUE Ta30B B KOHIE cropanus pz . Mlla,

OTIPE/IEIISICTCS C YUETOM BBIOPAHHOTO paHee 3HAYCHHUS A, |

/
Pz =4pPc . (1.30)

s 6ensunoBbix [IBC:

pz/:pc'Tz',U/T , (1.31)

a 3aTeM I[CﬁCTBHTGHBHOG MAaKCHUMAJIbHOC JaBJICHUC:

p. =P, (132)

rae ¢ = 0,85-0,88 - xoaddunment ckpyrieHus (M MOJTHOTHI MHIUKATOPHOU

JAVarpamMMbl), YYUTHIBAIONINA YMEHBIIEHHE MAaKCUMAJIBHOTO [aBJICHHUS BCIICICTBHE
JIBYDKEHUS TIOPIIHS U YBEIMUCHUSI 00heMa KaMephl K KOHITY MPOIIEcca CTOpaHusl.
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[Ipyn HOMHHAJIBHOM pexxume BennunHa P; = 6,0...9,0MI1a.

1.5. IPOLIECC PACHIUPEHUA

B pesynbTare nporecca paciMpeHusi IPOMCXOAUT MPeoOpa30BaHUE TEILIOBOM
SHEPrUH 3apsA/ia B MEXaHUYECKYIO paboTy.

OCHOBHBIMM  XapaKTEPUCTUKAMU TMpolecca  SBIACTCS  JABICHHE g,
temrieparypa I, B KOHIIE ITPOLECCA U CPEIHUM MTOKA3aTENb MOJIUTPOIBI PACIIUPEHUS
Ny (Ut mu3enet N,=1,23...1,3, nius 6eH3uHOBBIX N, =1,18...1,28).

Jns ympomieHust pacyéra JIOIMYyCKAKT, 4YTO PACIIMPEHUE MPOUCXOJUT IO
HNOJIUTPOITHOMY MPOLIECCY CO CPEAHUM IOKA3aTEJIEM MOJMUTPOIBI Ny. 3HaUeHUe N
BO3pACTaeT C yBEIMYECHHEM KO3(PUIIMEHTa HCHOJIb30BAHUS TEIJIOTHI, OTHOIICHUS
X0Jla TMOPIIHS S K JAuaMeTrpy UwiuHApa D, MHTEHCUBHOCTH OXJIAXACHUS, MPH
CHI)KEHUHU HArpy3KHU U POCTE YACTOTHI BPALLICHUS.

JaBnenue Py, Mlla u Temneparypa 7g , K, KOHIIa pacliupeHust onpenenseTcs
JUISL TOYKH «B» 10 YPABHEHUIO TIOJIMTPOIHOTO IpOLIECca:

JUTs1 OEH3UHOBBIX

p T
Ps=ruls="4 (1.33) u (1.34)
g g
IS IU3EIIbHBIX JIBUTATEIICH:
P _ T
D, = 5; uly= S (1.35) u (1.36)
rIe o = x—’}j = £ Ha HOMHHAIIBHOM PEXIME, (1.37)
z P
i CTENEHb MPEABAPUTEIBHOIO PACIIHPEHNUS:
p=py -T2, Tc, (1.38)

I[Ipy  HOMHMHanbHOM  pexume B  gm3ensax  1p=1000...1250K #u
ps~=0,20...0,60MIIa, B 6en3unoBsix JIBC T3=1200...1500K u p,=0,20...0,60MIIa.

1.6 IPOBEPKA PACYETOB
[Ipomecc pacmupeHuss 3aBepiiaeT pacdeT IapaMeTpoB pabodero Teina B
XapaKTEPHBIX TOYKaxX IWKia. [[paBHIIBHOCTH BBIOOpA HCXOIHBIX TEMIEPATYPHI H
JABJICHUS] OCTAaTOUYHBIX Ta30B MpoBepsiercs 1o popmyne, K:

T =—F= (1.39)
P
Pr
3HavyeHue pacy€THON TEMIIEpaTyphl OCTATOUHBIX T'a30B MOXKET OTJIUYAThCSA OT
BbIOpaHHOM paHee He Oosee yeMm Ha 5% npu pacuéte Ha DBM u Ha 10% npu pyyHoM
pacuere.
[TorpemHoCTh pacU€TOB:

3
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[Tpu Gosblieil MOTPEMIHOCTH CIAEAYET U3MEHUTh CAMOCTOATEIBHO BbIOpaHHbBIE
B XOJI€ pacuera apaMeTphl.

1.7 IOCTPOEHHUE HH/IHKATOPHOH J/IHAT PAMMBbI

[Ipu mocTpoeHUM MHAMKATOPHOM auarpammbl B P-V KoopauHaTax JaBjcHHUE
OTKJIQ/IbIBAETCA TIO OCH OpJWHAT B a0COMIOTHBIX enuHuiax nasieHust (Mlla), a
00beM HAJMOPUIHEBOTO TMPOCTPAHCTBA — IO OCH aOCIHCC B OTHOCHTEIbHBIX
equHuIax (MMm) oobema V.

Macmtabpl TOCTPOEHUST JauarpaMMbl PEKOMEHAYETCS BBIOMpaTh C TaKUM
pacdeToM, 4TOOBI TIOJYYHUTh €€ BHICOTY (maBieHue), paBHyio 1,2...1,7 ocHoBaHUS.
OcHoBanue 1o ocu abcuucc (00beM) pekoMmenayercst npuHuMath 100...150 mm.

[TockonpKy BenMYMHA OO0BEMa KaMephl CTOPAaHHWsSI HEM3BECTHA, TO IO OCH
aocrucc ot Touku 0 B TPOM3BOIBHOM MacIITabe OTKIIAIBIBACTCS OTPE30K, BETUINHA,
KOTOpOTO TMPUHUMAETCS 3a YCIOBHYIO enuHuily oOvemMa Ve =1. Orta Touka
cootBercTByeT BMT. [lanee Ha ocu abcuuice B MPUHATOM MaciiTabe OTKJIaIbIBaeTCA
Bear4unHa pabouero oowema munuaapa: Va=V.(e-1), onpenensiercs HMT.

N3 ToOuek, COOTBETCTBYIOIIMX MOJIOXKEeHUI0 TmopuHd B BMT u HMT,
BOCCTaHABIIMBAEM TMEPHEHIUKYJSIPbI, HA KOTOPHIX B MPOU3BOJIBHOM MaciiTade
HAHOCAT 3HAYEHHUS JABJICHHUS B XapaKTEPHbIX TOUKAX: Py, Por Po P Per Do

JIist mu3ens Ha MeprieHIuKyJsipe, BoccTaHoBIeHHOM U3 BMT, oTknaasiBaeTcs
Z!, nos ompenesieHus] TOYku Z OTKiIaabiBatoT o0beM V; = pV., rae p - creneHb
MIPEABAPHUTEILHOTO PACIIUPEHUS, OTIpe/IeIICHHAs B TEIUIOBOM pacueTe.

Coenunus Touku C u Z (11 6ensuHoBoro) u C-Z/-Z (nns ausens), MoaydaroT
oTpesku usoxopuueckux C-Z, C-Z' u uzobapuueckoro Z' -Z npomueccos.

I[To ocu opaWHAT OTKIAIBIBAIOT JIABJICHHE OKPYXKAIOIMIEH Cpenbl po |
MEPIEHANKYJIIPHO ATOW OCH TMPOBOJAT JIMHHUIO, COOTBETCTBYIOIIYIO OTJIOKECHHOMY
JIaBJICHUIO.

[TocTpoenre MOMUTPOIN CKATHUS U PACHIUPEHHUS CBOAMUTCS K OIPEACIICHUIO
JABJICHUN JIJII TOYEK MPOMEKYTOUHBIX OOBEMOB, 3HAYEHUSMU KOTOPBIX 33Jal0TCS
Vi, Vxz ... u T.4. J1ns kaxxaoro 3HadeHus oobema Vy BeInyrHa JaBJIeHHs paBHA:

JUTSI TIOJTUTPOTIBI CKaTus - P, = P, ° Vv, :Vy )’ (1.41)

U1t monutponsl pacumpenus - Py = P, - (V, 1 Vy )" (1.42)

JInst OEH3MHOBBIX JBHUTATECH OTHOIICHHE 00BEMOB U3MEHSCTCS B MHTEPBAJIC
1...e, a s qusenei 1...0.

[To xapakTepHBIM M HAHECEHHBIM Ha IIOJE€ JHArpaMMbl IIPOMEKYTOUYHBIM
TOYKaM IPOBOIATCS ILJIABHBIC KPHBBIC, SBISIONIMECS COOTBETCTBEHHO IMOJUTPOIION
CHKATHUS d - C ¥ TTOJIUTPOIION pacIIupEHus Z — 6.

CkpyriieHne HMHIUKATOPHON  auarpamMmbl. MHIWKaTopHas — auarpamma
JEUCTBUTENILHOTO IMKJIA OTJIMYAETCS OT TEOPETHUECKON 00JIee MIIaBHBIM XapaKTEPOM
HU3MCHEHHSI JaBJICHHUS.

B jusene MONOXEHME TOYKH ¢/, COOTBETCTBYIOIEE HAuyady BHIMMOIO
CrOpaHus, OMPEACIIIETCS YIJIOM ONEPEKEHUs BIPHICKMBAHUS TOILUIMBA M IIEPHOOM
3aJICPXKKU BOCINIAMCHEHHS. YTOJI ONEPEKEHUs BIPHICKA TOIUIMBA Y aBTOTPAKTOPHBIX
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nusenel coctapusger 8...30°, a mepuon 3alepKKM BOCIUIAMEHEHHUS JTOCTUTAET
10...15° moBopoTa KoneHUaToro Baja.

JlelicTBUTENEHOE IaBICHUE Ta30B p, Takxke GOJIbIIE, YeM NaBJeHHE p. TOUKy
M CKpyrJeHUs KPUBOH Mpolecca CropaHHs HOpPHM IOCTOSHHOM JIaBJI€HHU Z'-Z
pacIoNnararoT Ha IOJIOBUHE PACCTOSHHUS MEXKILY TOYKaMu Z' 1 Z.

Tabnuna 2 - CBogHas TabauIa JaHHBIX JJII IOCTPOSHUS TUarpaMMBbl

[Tokazarenn Pr Pa Pc Pz Ps  [Pvicx[Pvack|Pvacx|Pvack PleaCLu P \/2pacu PV3pacu.1 PV4pac1.u
x, MIla

1.8 UH/ITUKATOPHBIE U DO®EKTUHBHBIE IIOKA3ATE/IH
JABUT'ATEJIA

Orenky paboyero NuKIIa MPOBOMAT MO WHIWKATOPHBIM TMOKA3aTesIM, CPEIu
KOTOPBIX Ba)XHBIC, TIPEKIE BCEro, CpeIHEC WHIWKATOPHOE JaBlieHUE Pi
WHIUKATOpPHAs MOITHOCTH Ni, MHANKATOPHBIN KO3(PPHUIIMEHT MOJIE3HOTO JACUCTBUS 7];,
yVACNbHBI MHAMKATOPHBIM pacxon TomiuBa (i. PaboTy aBurarenss B 1EJIOM
OILICHUBAIOT MO 3(P(HEKTUBHBIM MMOKA3aTENISIM — cpeiHeMY d()PEKTUBHOMY JTaBIICHUIO
Pe, 2PdextuBHOM MOmHOCTH Ne, 3PdexkTuBHOMY KOIPPUIUEHTY MOJIE3HOTO
JEUCTBUSA 7, YACTBHOMY PACX0/y TOIUIMBA Je M IPYTUM MTOKA3aTEIISM.

1.8.1 PACYET HHUKATOPHbBIX IIOKA3ATEJIEH
CpenHee WHAMKATOPHOE MaBJICHUE IIMKIA Pi - 3TO YCIOBHOE IOCTOSHHOC
JaBJICHUE, MPU KOTOPOM 3a OJWH XOJI TOPIIHS CoBepmiaeTcs paboTa, paBHAS
WHIUKATOpHOU padboTre uukia L.
BenuunnHa p; uucieHHO paBHA paboTe, MOTyyaeMOW C €IUHHUIBI padodyero
o0bvéma mumuHapa, MIla: pi = L/ Vy,
1 MOKET OBIThH 111 OCH3MHOBEIX JIBUTATEIICH:

A 1 1 1
I _ Pc P
- 1— _ 1—
R n2—1( gnﬁj n1—1( gnﬂj (143)
JUIS TU3EJIEH.
== A(p-1)+-2 1- — 1- 1.44
n= | AP nz—l( 5“21j n -1 & (44
2, =22
Jp — CTETICHb MOBBIIICHUS AaBIeHUs “p — D (1.45)

JlelicTBUTENBHOE CpeiHEee UHAMKATOPHOE JMAaBJCHUE Pi JJII YETHIPEXTAKTHOIO
JIBUTATENS MEHbIIE pacuéTHoro, MIla:

/
Pi =@y Di (1.46)
rae ¢, = 0,92...0,95 nnsa muzeneér - kKodDPUITUESHT TOTHOTH WHIUKATOPHOM
JTarpaMMBl:
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JUTSI IBUTATEJIEH C 3JIEKTPOHHBIM BIPHICKOM TorumBa. ...0,95 — 0,98;
JUTSL KapOIOPATOPHBIX IBUTATEICH ....vvvevvieeiieennnn. 0,94 - 0,97;
b18) 6 00115 1= (), QU 0,92 — 0,95.

BenmnuuHa cpeaHEro WHAMKATOPHOIO JIaBJICHHS TIpH padoOTe ¢ TOJHOM
Harpy3KOol HMMEET CICAYIONMe 3HAYCHHS IS YETHIPEXTAaKTHOTO JIM3EIBHOTO
nsuratens Mlla.

IUTS YeTHIPEXTAKTHOTO OEH3MHOBOTO JIBUTATEIIA .. ... ... 0,6 —14;
JUIS1 YETBIPEXTAKTHOTO Au3elis 0e3 HAJAyBa ............. 0,7—-1,1;
JUISl YETBIPEXTAKTHOTO AU3EIIS C HANJIYBOM............... 0,7—-1,1.

NuankaTopHblii KO3(G(GUIMEHT MOJE3HOTO IEHCTBUS XapaKTepPU3yeT CTENEHb
UCIIOJIb30BAaHUSI B JCHCTBUTEIBHOM LHMKIE TEIUIOTH TOIUIMBA JJI MOJIYYECHHS
WHJUKATOPHOU pabOThI U MPEACTABISIET COOOM OTHOIIEHUE TEIIOThI, SKBUBAJIEHTHOM
MHJIUKATOpHOW paboTe 1ukiaa L; Ko BCEMy KOJMYECTBY TEIIOTHI, BHECEHHOH B
HWIMHIP TOIUIMBOM Hy:

= (147)
u P
riae ps = 1,18 -1,2 kr/ M? - TUTOTHOCTH BO3/yXa Ha BITYCKE B JBUTATEIb,
7y - KO3 PUIMEHT HATIOJHEHUS.

B coBpeMeHHBIX TU3ENbHBIX JBUraTENIIX HA HOMUHAIBHOM peXHUMeE padOThl #j
COCTABJISIET:

JUI IBUTATEJICH C AJIEKTPOHHBIM BIPHICKOM TOILIMBA ....0,35 — 0,45;
JUTSL KapOIOPATOPHBIX IBUTATEICH ....vveeviieieeennnnnnn 0,30 — 0,40;
TULSL JIABEIICH .. evttitiit e 0,40 - 0,50.

CoBeplIEHCTBO LHMKJIA, €r0 TOIUIMBHAS 3KOHOMHYHOCTb MOXET OLEHEHA U
BEJIMYMHOM YJI€JIbHOIO MHAMKATOPHOIO pacxo/a TOIUIMBA (i; XapaKTepU3yeT 3aTpaThl
TOIUIMBA B TpaMMax Ha MOJy4Y€HHWE BETUYMHBbI MOIIHOCTH |kBT mpu pabote B
TeueHue | yaca:

_ 3600

n-Hy
VY aenbHbIE pacXoabl TOIUIMBA (i HA HOMHHAIBLHOM pexXuMe padoTsl, I/(kBT 1):

JUISL ABUTATEJICH C DJIEKTPOHHBIM BIIPHICKOM TOILINBA ....180 — 230;

TUTSE KApOIOPATOPHBIX ABUTATEIICH ..'vvvenveenienneannnnns. 210 — 275;

DINIE: 911 150 (), S 170 — 230.

(1.48)

1.8.2 PACYET D®DEKTUBHDIX IIOKA3ATEJIEH
Janueiii pacuer TpeOyeT OLIEHKM BHYTPEHHMX (MEXaHUYECKHX) MOTEeph B
nsurarene, Mlla:
p,=a+b-n, (1.49)
r7ie N — HOMUHAJIbHAS 4YaCTOTA BPALCHUS Bajla JIBUIaTells,

a = 0,035, b = 0,00005 — nocrostHHbIC KOIDPHUIIHESHTHI.
Cpennee a3¢pdexTuBHOE naBieHue p., Mlla:

pP.=pi—D, (1.50)
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Cpennee 3¢ dekTuBHOE TaBICHUE COBPEMEHHBIX JBUTATEICH MPU HOMHHAIBHON
Harpy3Ke JIEXKUT B clieayromux npeaenax, MIla:

JUTSL KapOIOPATOPHBIX IBUTATEIICH ....oovvvveennieenninnn.n. 0,6 -1,1;

JUTS IBUTATEJICH C 3JIEKTPOHHBIM BIPHICKOM TOIUIMBA ......... 1o 1,3;
JUISL YeTBIPEXTAKTHBIX JU3eNel 0e3 HaayRa. .............. 0,65 —0,85;
JUTSL Y€THIPEXTAKTHBIX TU3CIICH C HAITYBOM ......cvvennrnnnn... 1o 2,0;
JUISL ABYXTAKTHBIX OBICTPOXOHBIX TU3ETEH ................ 0,4 —-0,75.

OTHOCUTENIbHBIA ~ ypPOBEHb  MEXAHMYECKUX  MOTEPh  XapaKTEPHU3YyET
MEXaHUYECKUN KOIPPHUIIMEHT TOJIE3HOTO NEHCTBUS, KOTOPBIM OMpeAensercs Kak
OTHOIIIEHUE CpeHETO 3(PPEKTUBHOTO NABICHUS K MHAUKATOPHOMY:

n, =L (1.51)

Pi
Mexannueckuii KITJI coBpeMeHHbIX IBUTATeNeH, padoTalomuXx Ha HOMUHAIBHOM
pEeXKHUME, U3MEHSIETCS B CIEAYIOIIMNX TPEaeax:

JUIA OEH3MHOBBIX JBUTATEIIEH ......ooovvvviiiiiinnininnnnnn....0,75-0,92;
JUTSI Y€THIPEXTAKTHBIX TU3ENICH 0€3 HAayBa. ................. 0,70 - 0,82;
JUTSL YCTBIPEXTAKTHBIX JIU3CIICH ¢ HaaayBoM (0e3 ydera 3aTpaT MOITHOCTH Ha MPUBOJ
KOMITPECCOPA) . 1+ et eeteeentteeennneeeaneeeaneeeanneeaaneeeanneeenns 0,80 -0,9;
JUISL ABYXTAKTHBIX OBICTPOXOIHBIX U3ETEH ...o.vvveenne.n.. 0,7 —-0,85.

OddexTuBHBIM KOIDHUIIMEHTOM TOJIE3HOTO JEHCTBUSA HA3BIBAIOT OTHOIICHUE
KOJMYECTBA TEIUIA OSKBUBAJICHTHOTO TOJYYeHHOW paboTe, TMOIyYEeHHOW Ha
KOJIEHYaTOM Bayly ABUraTenst L., K 0OIeMy KOJIMYECTBY TEIUIOTHI, BHECEHHOW B
JBUTATENH ¢ TOTUTHBOM Hy:

7, = ~
e H, (1.52)
3nauenus dddexktuBHoro KIIJ[ coBpeMeHHBIX pABUTaTeIel HAa HOMHUHAIBHOM
pexuMme:
JUISI OCH3UHOBBIX JIBUTATENIEH .......oevvvvvvvvvivninnnnnn........0,25 -0,38;
TUTSL AN3EITICH 0€3 HAMITYBA. . .vvteeeteeenreeaneeennneeananen 0,35-0,42;
TUTSL AN3EIICH C HAZITYBOM . ..t eteeeenreeennneennnneenn aeennnnnn 0,23 - 0,30.
Tak xak, Le = Li = 7, To cBA3b 3(PPEKTUBHOrO0, HHAMKATOPHOTO H
MEXaHUYECKUM K03 (OUITUEHTOM TTOJIE3HOT0 IEUCTBUS orpeenseTcs no Gpopmyiie:
776 - 77i .77/14 (153)
VY nenbHbIN 3 (PEKTUBHBIN PACXO/1 TOTUTHBA!
g. = 3009 1.54
’ e’ HU ( . )

CoBpeMeHHbBIE aBTOMOOMIIBHBIC M TPAKTOPHBIC ABUTATEIH UMEIOT CIIEAYIOIINE
nuaria3oHsl 3QGEeKTUBHOTO YIEILHOIO pacxo/ia ToruBa, r/(kBT v):

KapOIOPATOPHBIE ABUTATEITH ....vveenerreenneennnnennnnennn.230 — 310;
JIBUTATEIN C 3JICKTPOHHBIM BIPHICKOM TOILIUBA ......... 200 — 290;
JTU3EJIA C HEPA3JACICHHBIMU KAMEPAMU. ... eeveenerennnnnn, 200 — 235;



BUXPEKaMEPHBIE U MPEIKAMEPHBIC JU3EHH. .. ... .een..n. .. 220 — 260.
YacoBoit pacxoJ1 TOTUIMBA, KI/4

N
G, =g, —°
=0T (1.55)
1.9 ONPEJJEJIEHUE OCHOBHBIX PASMEPOB H CPABHUTE/IbHBIX
HAPAMETPOB IBUT'ATE/IA

OCHOBHBIMU TIapaMETPaMH JBUTATEIIS, ONMPEACISIONMMEI BEIUYHHY padodero
oobvema Vy, sBisercsa auamerp muuHapa D u xon moprnHs S.

[To 3nauenusiMm pacyeTHO MomHOCTH N JBUratesiss, HOMUHAJIILHOW YaCTOTHI
BpallleHUs N, YUCITy IWIMHIAPOB I, TAKTHOCTH 7, & TaKKe cpeaHeMy 3(P(HEeKTHBHOMY
JABJICHUIO Pe, OMPENETSAIOT pabounii 00beM IUIUHIpA ABUTATENS, JL..

30-7-N,
Vi ~Tpin (1.56)
e
B toxe Bpems pabounii 00beM LUIAH]IpA:
T D2 -6
Vi = -S-10 (1.57)

rae D u S BeipakeHbI B MM.

CootHomienne S / D y aBTOMOOMIIBHBIX ABUrateneii B npenenax 0,7-1,2, a 'y
TpaktopubIx 1,08-1,4.

3anaBasich oTHomeHueM S / D onpenensieM AuaMeTp IWIMHAPA B MM.

/ a4z

rae D — nmametp nunuHapa B aM.
OTcrosia X011 OPITHS S paBeH:

S
S=D-B,MM (1.59)
B sTom ciydae 3naueHue pabodero oobema mo nosxydeHHsiM S u D paBHO:
2
Vi = ”'4D .$.10° , (1.60)

Onpenenue nuametp nwinHapa D mo 3aganHoMy otHotenuto S / D Haxomsar
XOJl MOPIIHSA S, B MM M pagauyc kpusommumna I = 0,5 - S Mmm

CpaBHuUTENbHBIE TIapaMETpPhl MpEJHA3HAYCHbl JUIsI OLICHKU TEIUIOBOW U
JTMHAMHYECKOM HaNpsOKEHHOCTH paboThl aBuraresis. K HUM OTHOCUTCS yhelibHas
autpoBast MOIHOCTE N, KBT/71, 1 yaenbHas mopuraeBast MOIHOCTH Ny, KBT/mM:

VY nenpHas TUTPOBAst MOIIHOCTh, KBT/i:

_N.__p
TV, 30-7
Homunanenoe 3Hauenue Nz y aBromoOmnbHbIX quseneit 10-18 kB1/m.
V nenbHas MOPIIHEBAs MOIMHOCTh, KBT/1m?:

(1.61)
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N, _pe-S-n
7 2 - .
._7z-D 100 30-7

(1.62)

r7e S - XOJI IOPIIHS B 1M,
| - YMCII0 UUIUH/IPOB.
HoMmunanbsHoe 3HadeHne N, y aBTOMOOMIIBHBIX auseneil pasHo 13-25 kB1/nm?.
IIpoBepka:
Ne'=(pe-i-Vhn)/(30-4), xBm
A :(( Nel = Ne)/ Nel) ']00%
CBoJHBIC JaHHBIC TEIJIOBOTO pacydeTa JBUTATENS MO Pacuy€THOMY BapHaHTY

3aHOCHUM B Ta0IHIly 3.

Tabnuua 3- CBoAHbIE JaHHBIE TEILUIOBOTO pacyeTa ABUTATENs 10 pACUETHOMY

BApUAHTY.
Hasnenne raszos | Temmneparypa | Cpennee KILJ Cpenne |YnensHbiii| OcHOBHbIE
B MlIla ra3zoB B K WH]JIUKATOP ¢ dexTuB | 3pPexTuB |  pazmepbl
HOE HOE HBIN JBUTATENs
JIaBJIeHUE, JIABJICHUE | PACXO]
MlIIa MlIa TOILIMBA,
(kBT 1)
Po|Pe | Py |Po| T | T | T2 | To Pi Ni | Ne | Hu P, Qe D|S Vh
1.10 TEIL'IOBOH BAJIAHC JABUI'ATEJIA
XapaktepuszyeT pacupeicsi€HUe TEIUIOThl TOIUIMBA, IIOCTYNMUBILIETO B

MUJIUHAPH ABUTaTensl. Pacy€T COCTaBISAIOMMX TEMIOBOro OajaHca TO3BOJISIET

OILICHUTh COBEPIICHCTBO OpraHU3allMu Pabouero mpolecca JABUTATeNsl, ONPEISIUTh

BEJIMYMHBI TCTUIOBBIX MOTEPh B CHCTEMY OXJIAKICHHUS M C OTPaOOTaBIIUMHU Ta3aMH,

OTIPEIETUTh PE3CPBHI B YIIYUIICHUH TOIIMBHON 3KOHOMHYHOCTH JIBUTATEIIA.
YpaBHEHHUE TEMJIOBOTO OajaHca MOXKET OBITh ONPEJICIICHO B BUJIC:

Q=Q,+Q,, +Q,.+Q, +Q,,
rae Q - TerioTta, BBeAEHHAS B IWJIMHJIPHI ABUTATENS C TOTUTUBOM, KJ[K/4:
Q =G; -Hy, xix/u (1.64)
Qe — TemoTa, NpeBpaiieHHas B moje3nyw (3¢ dexTuBHy0) padboty, Kx/4:

Q. =Q -7, xJlx/u (1.65)

(1.63)
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Qox — TETUIOTA, OTBEICHHAS] B CUCTEMY OXJIAKICHHUSI M CMA30YHYIO CHUCTEMY,
kJ[x.

Omnpenensiercs Mo SMIupuIeckoit hopmyne, kJbx/4a:

- I OGH3MHOBOTO JIBUTATEIIS

H 1+2m m
Q,.=36-C-i-D™-n"-((H, —AH)/a-H,) (1.66)
- U1 TU3EIIs
Q.. =C-i-D**"-n"-(l/a) 36 (1.67)
rae C - amnupuyeckuit koddduimeHT ocodennoctu oxnaxaenus 0,4-0,52;
m - 0,6 - 0,7 - smoupudeckuit Ko3hGUITMEHT MTPONOPIIMOHAIBHOCTH,
| — YHCJIO LUIUHIPOB;
D — yrouHeHHOE 3HaYeHHUE TUaMETpa MIIHHAPA, CM;
N — 9acToTa BpaIlEHMs KOJICHYATOTO Bajia, MUH 1

o — K03 HUIMEHT U30bITKA BO3TyXa.
Tennota, yHec€HHasi ¢ 0TpabOTaBIIMMU TazaMu, kKJ[x/4:
Q,.=G, - M,-C,-T,—M,-C,-T,), k[Ix/a (1.68)
r7ie Cp , Cp1 — TEIUIOEMKOCTh MpHU NocTossHHOM AaBieHuu C,=C,+R
Cp = A+B> T'+R
Cpl = A;+B;7T,+R
M1 u M, npuHHUMaroTCs U3 pacyera nporecca CropaHusl,
R — yHuBepcanbHas ra3oBas MOCTOSIHHAS.
KonnuecTBo TEMIOTHI, HE BBIICIUBIIEECS B CJICICTBUU HETIOJTHOTHI CTOPAHUSL:
- 11 OeH3UMHOBBIX aBUTaTeneut npu a<l. k[x/4
Q..=61,5(1-a)Gr (1.69)
- I Au3enel a>1[, mo3ToMy IOTE€PU B CIEJICTBUU HEMOJHOTHI CrOpAHUs
SIBJISIFOTCSI HE3HAYNTEIBHBIMU M MIX BKJIFOYAIOT B OCTATOYHYIO YacTh Q. TEILIOBOTO
Oasanca.
Qocem - OCTATOUHBIN YJIEH TEIUIOBOTO OanaHca, XapakTePU3YIOIINil HEyUTEHHbBIE
MOTEPH TEIJIOTHI M TOYHOCTh pacyéTa TeIIoBOro bananca, kJ[x/4:
rom = Q - (Qe + QOX]I + Qoe +QHC) (170)
TeroBo#i OanmaHc y7Z00HO TPEACTaBUTH B OTHOCHUTENIBHBIX E€IWHUIAX, TIIC
KOKJBI YJIEH BBIPAKAETCs] B TMPOIIEHTaX OT KOJMYECTBA TEIJIOTH, BBEICHHOW B
JIBUTATENH C TOTTHBOM:

Qe+ Coxi+GoetTuc+Gocn = 100% (1.71)

rae (e - Jo0as8 Temjga mnpeoOpa3oBaHHOTO B A(P(DEKTUBHYIO pPadoTy,
KapOropaTopHbIi nBUraTesp 25-33%

Je = Qe : Q 100% (1.72)

Joxz - 1OJISL TEIJIA OTBEJICHHOTO B CUCTEMbI OXJIAXKIEHUS U CMa3KHU, JU3CJIbHBIN
nBurareib 15-35%
Qoxr = Qox: - Q- 100% (1.73)
Jo- - TOJISI TETJIA OTBEACHHOTO ¢ OTPaOOTABITUMU Ta3aMu, KapOIOpaTOPHBIMA
nBuratein 25-45%
Qoo = Qoe . Q -100% (1.74)
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Que - IOJISI TEIUIa TOTEPSHHOTO W3-3a HEMOJHOTHI CTOpPaHWs TOTUINBA,
nu3enbHblil gsurarein 0-5%:

Joem - JOJI TEIUIA PAcXOAyeMOro0 Ha HE YUYTEHHBIC IOTEPH, JU3CIbHBIM
nsurarenb 2 — 5%

ch+ qocm = rom . Q -100% (175)

Tabmuna 4 - TenstoBou Oajtanc

g Qe Qoxa Qo- Qc (oc
100%

1.11 IIOCTPOEHHE TEOPETHYECKUX XAPAKTEPUCTHK
JABUT'ATEJIA
JUIst OEHKH JUHAMUYECKUX M SKOHOMUYECKHUX MOKa3aTeaeil aBTOMOOMIBHOTO
JIBUTATEISI, a TAKXKE BCEHM MAaIMHBI, HA KOTOPYIO OH YCTaHABIIMBAETCS, HEOOXOIUMO
3HATh U3MEHEHHUE OCHOBHBIX MOKa3aresel B (DYHKIMHU YaCTOThI BPALIEHUS! HATPY3KHU:
Ne’GT’qe’MK = f(n)
ITocTpoeHne BHEUIHENl CKOPOCTHOW XapaKTepUCTUKH. [[1s1 aBTOMOOMIIBHBIX
JU3ENbHBIX JBUTATENEH BEAETCS B IUANA30HE OT Nmin 10 Ny,
Pacuetnbie 3Hauenus s¢pdextuBHONM MomHOocTH nBurarens N., kBT, npu
3aJJaHHOM YacTOTe BPAILEHHUs KOJEHYATOro Baga N (MuH ') MOryT GBITH ONpENEIeHb!
IO CJIEAYIOLIUM 3MIUPUYECKUM 3aBUCUMOCTSIM:

N =N_"|o087+113" —[”) (1.76)
n n

H H

n / ny maxogurcs B npenenax (0,2-1). CooTBETCTBYIOIIAS YaCTOTA, MUH

n=—-n, (L.77)

ITo pacu€THBIM 3HAYEHUSAM, MOLIIHOCTH CTPOUTCS KPUBAs.
3HaueHUs] KPUBOM KpYTAIIEro MOMEHTa B 3aBUCUMOCTH OT Ne u n
onpenensercs 1o Beipaxkenuto: N, = f(n) M, = f(n)
Mr = 9550 * N,/ n. Hwm (1.78)
VYaensHbld 3¢ (deKTUBHBIN pacxoj TommBa (e r/(kBT 4), MoxeT OBbITh
OIPEJICNIEH T10 CIEAYIOUIEN IMITUPUYECKON 3aBUCUMOCTH:

_Gr
9 = (1.79)
9.=9, 1,55—1,55nﬂ+ nﬂ (1.80)

H H

17



Yacosoil pacxon tomiBa Gr, Kr/d, [js pa3IduHbIX 3HAUEHUN ONPENENAeTCs
o gopmyne: G; =g, -N, -107° (1.81)

[TosyyeHHBIE TP BHIMOIHEHUHM PACYETOB HAaHHBIE U MOCTPOSHHS BHELIHEH
CKOPOCTHOM XapaKTEPUCTUKH JBUIATEIS 3aHOCATCS B TaOIMILy 5:

Tabmuma 5 - CBojaHbIC JaHHBIC JJIsI IMOCTPOCHHUS BHENIHEH CKOPOCTHOM
XapaKTePUCTUKHU JBUTATEIIS

[Tokazarenu 3Ha4YCeHHS TOUYEK XapaKTePUCTUKH
n/n,

N,, 00/MUH
N, kBT
M, Hm

Je, T/KBT, u
Gr, Kr/4

PerynstopHas xapakTepucTUKa JU3ES MOXKET OBITh MPEACTaBICHa B (DYHKIIUU
YacTOThI BpalieHus kojeHuatoro Bana Ne, M., Gr, 9.=f(n) nwim narpy3ku M., Gr, ge,
n=f(N.). B kaxmoli peryisTOpHOH XapaKTEPUCTHKE pa3jIMyar0T KOPPEKTOPHYIO M
perynaropuyto BeTBu. KoppekTopHas — B nuana3zone N<n,, peryiastopHas — ot N, A0
Nmax. MakcHMasbHas 4YacToTa XOIOCTOro xoja (MHUH™) IBUraTrens 3aBUCHUT OT
CTENIEHU HEPABHOMEPHOCTH PETYJIATOPA U ONpenensieTcs o hopmyie:

2+5p

n =—27%'"n, (1.82)
Xmax 2 _ 5p H

rzie 0, — CTeNEeHb HepaBHOMepHOcTH peryasTopa (0,05...0,10).

YacoBoli pacxo/] TOIIMBA HA PETYISITOPHOM YYacTKE B PEKUME XOJIOCTOTO X0/1a
cocrasisget 0,25Gy,.

Ilocmpoenue pe2yn1amopHoil XapaKkmepucmuxky 8 GYHKYuu yacmomaol
8paujeHusi KOJeHYamoz2o 6ana 08Ueameris.

KoppekTopHasi BEeTBb KpUBOW KPYTSIIETO MOMEHTA MOXKET OBITh MOJy4YeHa U3
pacuera BBIpaKCHUM:

Mpu n=n, M,=M,, (K=2fn, =n) 4 . (1.83)
nH - nM

Mpun <n, m, —u,| EEDO=0) (1.84)
r]M B I'-]min

rae K — ko duument npucnocodnsiemoctu, K=1,12...1,17;
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Mgy — HOMMHAJBHBIM KPYTAIIMM MOMEHT, KOTOPBIM IPU HW3BECTHBIX
3HAYEHUSIX HOMHUHAJIBHON MOIIHOCTH W 4YacTOThl MOXET ObIThb HaiiieH 110
BBIPAKECHHUIO!

M,x=9550 - (N, : n); (1.85)

Nmin, Ny, MUH' — COOTBETCTBEHHO MHHHMAIIbHAs YacTOTa BpPALIEHHS BaJja
JABUTATENAs] W 4YacToTa MpU MAKCUMaJlbHOM MOMEHTE, BBIOMpPAIOTCS IO
CTaTUCTUYECKUM JaHHBIM.

PacuerHble TOUKM HA XapaKTEPUCTUKE COCTUHIEM BBIITYKIION KPUBOM.

VYaenbubiii 3QQexTUBHBI pacxoa TomimBa J., I/KBT 4, mo KoppekTopHOU
BETBU XapaKTEPUCTHUKH JIU3EIIsl MOXKET ObITh OMpesesieH 1o popmye:

2

9.=0. 1,55—1,55:+ : . (1.86)

H

VYaenbHBIA ~ pacxoj] TOIUIMBA IO PETrYJISATOPHOW BETBU XapPaKTEPUCTUKH
BO3paCTaeT TMpU CHIDKEHUM HArpy3KM OT HOMHUHAIBHOTO (o JO {.=00,
COOTBETCTBYIOIIETO PEKUMY XOJOCTOTO X0aa. JIJIsi MpOME)yTOUHBIX TOUEK J, MOYKHO
onpenenuTh no Gopmyiie:

GT

Qe = (1.87)

e
Pacdernpie maHHBIE TSI TIOCTPOCHHS  PETYJIATOPHON  XapaKTEPUCTHKU
JIBUTATEIIS 3aHOCUM B Ta0OJHUITy 6.

Tabnuua 6 - PacueTHble naHHbIe AJ1 PETYISATOPHON XapaKTEPUCTUKH

N, MAH - Ne, KBT M Hwm Gr,Kkr/u Je, T/KBT 9
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2. TSATOBBIM PACUYET TPAKTOPA

TAaroBBIN pacyeT SBIISICTCS OJHUM M3 BaXKHBIX pa3/iejoB Kypca TCOPHUH U pac-
geTa TpakTopa. B Hem 0000111eH MaTepran oOIel U TAroBOM JUHAMHUKHU, a TAKXKE TO-
IIJIMBHON SKOHOMUYHOCTH.

3aBepiiaronieil 4acThio TSATOBOT'O pacueTa sBJSETCS MOCTPOSHUE M aHAJIM3 pac-
YCTHOM TATOBOM XapaKTEPUCTHUKH C IICJIBIO OIICHKH PabOYMX IMOKa3aTeJICH MPOCKTH-
PyEMOro TpaKTopa ¥ COOTBETCTBHUS UX 3aJIaHUIO.

Henocraronue it pacuera JaHHbIE BBIOMPAIOT B COOTBETCTBYIOIIMX YUEOHBIX
U CIPABOYHBIX MOCOOMSIX U3 TEXHUYECKOW XapaKTEPUCTUKU TPAKTOPA - MPOTOTHUIIA B
COOTBETCTBUU C KJIACCOM MO HOMUHAJIBLHOMY TATrOBOMY ycuiuio 2,6,9,14,20,30,40,50,
60,80 xH.

2.1 PACYET HOMHHAIbHOH MOITHOCTH JIBUTATEJIA H
IKCILIYATALIHOHHOI O BECA TPAKTOPA

Pacyer HOMHHaJIBHON  MOIIHOCTM JBMraTeliss TpakTopa C  Y4ETOM

HOMMHAJILHOTO TATOBOI'O YCUJINSI IPOU3BOAT 110 popMmyiie, KBT:
Vu(R, +G-f)
®1000-7,, -z, '

rne Py, — HOMUHAJIBHOE TATOBOE yCHIIME Ha Kproke, H;

G — aKCIUTyaTallMOHHBIN Bec TpakTopa, H;

Vy — pacdyeTHasi CKOpOCTh ABM)KCHUS Ha HUBIIECH mepenade Mpu HOMHHAIBHON
TSTC, M/C;

x> — KO3(pPUIMEHT IKCITyaTallMOHHON Harpy3ku nsurarens y»>=(0,85...0,95);

f — xoadduumeHT CcOnmpOTUBICHHUS KAYCHHIO, OINPENCISIFOT Mo Tabiuie 3
MPUIIOKEHNUS;

Np = 0" " (- — xag. Tpancmuccuum, tne 7,=0,985...0,990 wn
=0,975...0,980 k.1.A. COOTBETCTBEHHO UWJIMHJIPUYECKUX U KOHUYECKHX Tap
HIECTEPEH, N — YUCIIO Map LIECTEPEH, HAXOIALIMXCS OJHOBPEMEHHO B 3allCTUIEHUU
(bepeTcst U3 TEXHUYECKOW XapaKTEPUCTUKHU MPOTOTUNA TpakTopa), & =0,03...0,05 —
KO3 GHUIHEHT OTEPh XO0JIOCTOr0 X0/1a B TPAHCMHCCHH.

DKCIUTyaTallMOHHBIN Bec TpakTopa, H:

G=(1,07...1,15)G,, (2.2)
rae G, — KOHCTPYKTHBHBIN (CyXOM) BeC TpaKToOpa, ONMpEAesaeTcs UCXOIs U3
JAHHBIX TAOJIUIIBI 5 TIPUTOKEHUSI.
TsATOBBINM THUama3oH TPaKTOpa ONMPEACIISIOT 0 popMyIe:

P,
S, =¢ » (2.3)

(2.1)

rae P',- HOMUHaJIbHAA CUJIa TATH TPAKTOpPa MPEAbIIYIIEro MO TUIAaXy Kilacca
kH;
€ - KOd(pPUIMEHT pacIUpeHus] TATOBOM 30HBI TPAaKTOpa, PEKOMEHIyeMbI B

cpeaneM 1,3 miist TpakTopoB TAroBbiX KiaccoB 9...30 kH, a nns tpaktopos 40...50
kH-1,5.
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Jlia tpaktopoB kiacca Tard 0,2... 0,6 TATOBBIA AMANA30H MOXXHO NIPHUHATH
51":2.

3Hasl TSATOBBIM JTHMAIA30H U HOMUHAJIBHYIO CWIIY TSTM TPAaKTOpa, MOYKHO OIpe-
JEJIUTHh €70 MUHUMAJIBHYIO CHIIY TSTH U3 COOTHOLLICHHUS

P P
8, =—"—omxyoaP,, . = 5—"” (2.4)
T

kpmin
2.2 PACYET IIEPE/JATOYHbIX YHCEJI TPAHCMHCCHH H
KOPOBKH IIEPE/IAY
JIns pacuera psiia OCHOBHBIX pa0OUYMX CKOPOCTEH TPAKTOpa OMPEACIISIIOT AUa-
.. V,
IMa30H CKOPOCTEU: O, = —=
VH
rae V; — HOMHHAJIbHAs CKOPOCTh JIBIJKEHMSI TPAKTOpa Ha BBICIICH mepenadye,
M/C.
Ecnu HOMMHanbHAs CKOpPOCTh JABWXKEHHS Ha BbICIIEH paboueld mepenaye
HEW3BECTHA, TO BEJIMYMHY CKOPOCTHOTO JUaNa3oHa MOJACYUTHIBAIOT 10 hopMyJie:
Svooe =01 " X5 (2.9)
JIJis panoHaIbHOTO MCIOJIb30BAHMSI MOIIHOCTH JIBUTATENs Ha BCEX pabouux
nepenayax OCHOBHOTO Psifia, CKOPOCTH JIBIKEHHS OOpPa30BBIBAIOT F€OMETPUUYECKYIO
IIPOTPECCHUIO:

vV, V V
3Has, 9To 2:\/—3 .

Vz =V1 'q;Vs :V2 -q :V1 ‘qz;VA :V1 'qs---vz =V1 'qz_l;

Ortcrona 3HaMeHaTeNb TEOMETPUIECKON ITPOTPECCHH:
/V —
q =z] V_2 =73 é‘V(mc (2'6)
1

OnpenenuB 3HaMEHATENIb T€OMETPUUYECKON MPOTPECCUU, TTOICUUTHIBAIOT
ckopoctH Va, V3, V4... V..
KoJsiecHbie TpakTopbl
IlepenatoyHoe YMCIO TPAHCMUCCHH KOJIECHOTO TPAKTOpA HA MEPBOM nepeaayde
OTpeeIsIoT 1o dhopmyJie:
n, -r

i, =0105

2.7)

mpl
H

rae I, - paanyc Ka4y€Hus BEAYLICTO KOJIeCa TPAaKTOopa, M.

Panumyc kaueHuss Beaymiero kojieca B MeTpax € ydeToMm JedopManuu
MOJICUMTHIBAIOT 11O (hopMyIie:
r, =254-10°[0,5d +(0,8...0,85)b] (2.8)
riae d - HapyXHBIH AuaMeTp 000/a Kojieca, Ha KOTOPbI MOHTHPYETCS IHHA, B
moimax (tabauma 5);
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b - mmpuHa npodwist muHEL, B AroiiMax (tadimna 5);

(0,8... 0,85) - koapdurHieHT HehopMAIH IIKUHBI BEIYILIEIO Kojeca.

Pa3mepsl muH moaOuparoT mo tadiuie 4 B 3aBUCUMOCTH OT Harpy3KH Ha OJTHO
BeIyIIee KOJIeCO TpaKTopa.

Gy = : (29)

rae N, - Yucjao BEAYIIUX KoJiec, T.,

Ak — K03hQUITMEHT HArpy3Ku BeAylIuX Kojiec. /[ ryCeHHYHBIX M KOJIECHBIX
TPAKTOPOB C JABYMsSl BeAyIIUMH MocTamMH Ax=1,0, a JJI1 KOJIECHBIX TPaKTOPOB C
3aTHUM BeIyIuM MocToM Ax=0,65...0,75.

JlaBieHue BO3ayXa B IIMHAX BEAYIIMX KOJEC NPUHUMAIOT B MpeaeIax
0,08...0,12 MIlIa.

I'yceHu4HbIE TPAKTOPBHI

JIns TyCEHWYHOTO TpakTopa IMEpeaTOuHOE YHCJIO Ha MEpBOM mepenaye
ONpENENSIOT 0 PopMyJie:

T

irp =0, 105 Tho (2.10)
VHl
rae Iy - painyc Ha4aJbHOW OKPY>KHOCTH BEAYIIEH 3BE30UKH, M:
Z-L
Mo = ——2 (2.11)
2r

rae Lsg - dhakTHdeckas JJIMHA OJTHOTO 3BEHA T'YCEHUIIBI, M;

Z - YHCJI0 aKTUBHO JICUCTBYIOIIHNX 3YObEB 3BE3/I0UKH 33 OJMH 000POT, IIT.

OcTanpHBIC TIEPEIATOYHBIC YHCIa TPAHCMHUCCUU JIJIST KOJIGCHBIX U T'yCEHUYHBIX
TPaKTOPOB MOJCYUTHIBAIOT 1O (PopMyIie:

ITPl ITP2

Ip, = g = um.o. (2.12)

q
3Has pacyeTHBIC OOIME IepeaaToYHbIe YHCIa TPAHCMHCCHH Ha KaKIOH
nepeaaduc — |Tp U NEpCAaTOYHbIC YHCJIa MMCCTECPCH C IMOCTOAHHBIM 3alCIIJICHUEM

TpPaKTOpa-IpOTOTUIA Io, ONMPEICIAIOT MEepeAaTOYHbIC YMCciIa KOPOOKH Tepeaad Io
dhopmyie:

. irpy brps . i
iy :I_Tﬂ;lK2 leﬂ;lm =2 um.o. (2.13)

rae I, - MepefaTOYHOe YHWCIO IIeCTepeH C TOCTOSHHBIM 3alleIuICHHEeM
MIPOTOTHIA!
o =iy -l
rIe gy - MepeaToyHoe YUCIIO IICHTPATbHOW TIepeavu;

k 7 - TepelnaToyHOe YHCIO KOHEYHOW Tepemayn (BbIOMPAIOTCS U3
TAOJHUIIBI 5 TPUITOKEHHUS).

[TomydeHHbIe pacYeTHBIM MTyTEM MEePEAATOUYHbIE YHCIIA TPAHCMHUCCUU U KOPOO-
KU IIepeay, a TAKXKe pacueTHbIE CKOPOCTHU 3aHOCST B Tabuuiy 6.
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Ta6Jmua 6 - PacueTHbIe TTOKa3aTEIN TPaHCMHUCCHH

Ilepenauun

Hentpanbnas | Koneunas
| I 1 vV Vv nepeaayda nepeaayda

ITokazarenu

Ilepenarounbie
qHcia
TPAHCMUCCUU

[IepenaTounsie
qrcia
KOpOOKH
nepeaay

Pacuernrie
CKOpPOCTH
JIBIOKEHUS, M/C

DOHEpProHachIIEHHOCTh ~ XapaKTEPU3yeTCs  OTHOUIEHUEM  HOMHUHAJIbHOU
3¢ (HEeKTUBHON MOIIIHOCTH ABUTATENS K IKCIUTyaTallMOHHOW Macce TPaKTopa:

N, = e (2.14)

rje M, — 3KCIUTyaTallMOHHasi Macca Tpaktopa, m,= (1,07...1,15)m,.

M, — BBIOMpAETCs 1O TaOIUIIE 5 TPUIOKEHUS.

MeTaoeMKOCTh TPaKTOpa XapaKTepU3yeTCsl OTHOLIEHHUEM KOHCTPYKTUBHOM
Macchl K HOMUHAJIbHOM 3P (PEKTUBHON MOIIHOCTH JIBUTaTEIIS:

S
4= (2.15)

e
MeTamioeMKOCTh COBPEMEHHBIX KOJICCHBIX TPAKTOPOB HAXOJIUTCS B Tpeesiax
60... 80 kr/kBT, a rycennunsix 90... 110 kr/kBT.

2.3 IOCTPOEHHE H PACYET TEOPETHYECKOH TATOBOH
XAPAKTEPUCTHKH
I'padmuueckoe mocTpoeHue TATOBOM XapaKTEPUCTUKH TPOBOJAT B 4-X UETBEPTIX
JUCTAa MIULTUMETPOBOM Oymaru B COOTBETCTBYIOIIMX MaciiTabax B ClEAyIOIen
MOCJIEIOBATEILHOCTH (PUCYHOK 2). PerymaropHyro XapakTepUCTUKYy JBUTATENS B
(GYHKIMH OT KPYTAIIET0O MOMEHTA CTPOST B JICBOM HUXKHEH yacTu. JlJjis 3TOr0 Mo ocu
OpAMHAT OTKJIAJBIBAIOT 3HAYEHHUS KPYTAIIETO MOMEHTA IBUTATEIISI U OTMEUYAIOT TOUKHU
M., 1 Me max, 9€pe3 KOTOpPBIE MPOBOMAST BCIIOMOTATEIbHBIC JIMHUH, TTapaJUIeIbHBIE OCH
abciucc. 3HaueHre HOMUHAIBHOTO KPYTSIIEro MoMeHnTa M., OepyT u3 nepBoil yactu
KypCOBOI paOOTHI.
MaxkcuManbHbI KPYTAIIMA MOMEHT JIBUTATENS PABEH:
M, =M, K, (2.16)
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rne K, - xo3dduumeHT npucnocoOIIeMOCTH ABHUraTenss IO KpYyTALIEeMY
momenTy (1,1...1,2).

JIns mocTpoeHnst KpUBOW 3aBUCUMOCTH YaCTOTBI BPAILEHHsI KOJICHYATOr0 BaJia
OT KPYTAILEro MOMEHTa Ha OCH a0CIKMCC OTMEYAIOT TOUYKY A MAaKCUMAaJIbHON YacCTOTHI
BpAIlIEHHs KOJICHYATOr0 BaJia XOJOCTOTrO Xoja Ny, (3HaueHHe OepyT W3 MEpBOM YacTH
KypcoBoii paboThi). Ha ocu aOcipicc OTKIIAIbIBAIOT 3HAYCHNE HOMHHAIBHOW YacTOTHI
BpalmieHusi N,,, MW Yepe3 Hee MNPOBOAAT MPSAMYIO, MAPAUIEIbHYI0 OCU OpJHHAT,
IIEPECEUCHUE KOTOPOU C TIPSAMOM, IMPOBEIACHHOU 4yepe3 M,,, omnpenenser TO4Ky B.
Touku A U B COEOUHSIOT NPSAMOM, KOTOpas COOTBETCTBYET pabOTe IBUTATENs Ha
perymnsaTope. it mocTpoeHuss KOppEKTOPHOW BETBU HA NMPSAMOU, IMIPOBEACHHOUN Yepes
M, max , OTKIAABIBAIOT TOYKY C, COOTBETCTBYIOIIYIO YAacCTOTE BpAICHHS KOJEHBAJIA
[P MAKCUMAJIBHOM KPYTSIIEM MOMEHTE:

n, = (2.17)

rae K, — kosddunueHT npucnocodasseMoctu apuratens mo oboporam (1,3...
1,6).

Touku B u C COeUHSIOT IJIABHOW OruOaroiiei JuHue.

Jis noctpoenust kpuBoi 3dexrrBHON MomHOCTH N, mo ocu abcuucc Ha
rpauKe OTKJIAJBIBAIOT TOYKH, COOTBETCTBYIOIINEC HOMUHAIBHOMY 3HaueHUIO Ne, (2.1)
u 3Ha4eHHUIO Ng, TPH MaKCHMaJIBHOM KPYTSIIEM MOMEHTE, OTPEISISIEMOM 10

dhopmyiie:
N,, = M e N,y (2.18)
9554

N3 3TrX TOYEK MPOBOIAT NMpSIMbIE TAPAIIIETFHO OCH a0CIIHCC JI0 TIEPECEUCHHUS C
MpsIMOM HOMMHAJIBHOTO KPYTAIIET0O MOMEHTa M,, ¥ MaKCUMaJIbHOTO KPYTSIIEro
MoMeHTa Me max, (Touku D u E).

3areM Hayajao KOOPAWHAT COSAMHSIOT ¢ TOukoi D mpsimoii nuuueit, a Touku D
1 E coequHsAIOT I1aBHOM OrrbaroIieil JIMHUEH ¢ ITPOI0KCHUEM.

JUis moCcTpoeHHsl KpUBOWM YacoOBOTO pacxofa TOIUIMBAa MO OCH alCIucc
OTKJIaJILIBAIOT TOYKH:

Gy - YacOBOTO pacxojia TOIUIMBA MPH HOMHUHAJIBLHOM KpYTSIIIEM MOMEHTE
(bopmymna 1.55);

Gmo=(0,25...0,30) G, - YacoBOro pacxoja TOIUIMBA NP MaKCUMaJIbHOM
94acTOTE BPAIICHHS HA XOJIOCTOM XO1Y;

Gm= (0,7...0,8)Gn, - YacoBOro pacxoma TOIUIMBA TMPH MaKCHMaJIbHOM
KPYTSIIEeM MOMEHTE JIBUTATEIIS.

VYkazaHHble 3HAYCHHs] PACXOJOB TOIUIMBA OEpyT U3  PEryJIsTOPHOMN
XapaKTePUCTUKHA TETUIOBOTO pacueTa JBUTATelNs. TOYKH, COOTBETCTBYIOMUE Gy U
Gy, COCNUHAIOT TPSMOM JMHUEH, a TOuYkH, cooTBercTBytommue Gpm, u Gy,
COEAUHSAIOT IUIABHOM KPUBOM.

KpuByto ynenpHOro pacxoja TOIIMBA CTPOST MyTEM JIEJICHHUS YacOBOTO pac-
X0JIa TOIUTHBA Ha COOTBETCTBYIOIIEE 3HAUCHHE MOIITHOCTH:

_10°G,
g. = N,
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JIJIsE TIOCTPOEHUS 3aBHCHMOCTH YJIEIBHOI'O pacxoja TOILIMBA OT KPYTSIIErO
MOMEHTa Ha OCH OpPJHMHAT TPOM3BOJHHO BBIOUPAIOT TPHU- YETHIPE TOYKH, B
COOTBETCTBUH C KOTOPBIMH ompesenstorT rpadudecku 3HaueHus Gn u N, Ha
XapaKTePUCTUKAX 4acOBOro pacxoja v 3((HEeKTUBHON MOIIHOCTH 1Mo ocH abcrucc. [1o
MOJTYYCHHBIM 3HAUYCHUSM YJICITBHOTO PacXo/ia TOIIMBA CTPOST 3aBUCHMOCTb.

Takum oOpa3oM, B JICBOW HW)KHEH dYeTBEpTH TpadyKa MOCTPOCHBI YETHIPE
3aBHCUMOCTH OT KPYTAMIEro MoMeHTa. OYeBHIHO, YTO MO OCH aOCIHCC OTIIOKEHBI
COOTBETCTBYIOIIHME 3HAUCHUS, KOTOPBHIC CTPOSATCS KaXJIbI B CBOEM IPOM3BOJILHOM U
yA0OHOM JIJIs1 TOCTPOCHUS TparKoB MacITade.

i{?
l:Py e ; ‘51
o 464
Na *“ ! gre
354
7 £ 50
s 4’1.4” ¥ :u L 500
" "‘ % »
11177 ’/ ﬁ U, e §00
4
!/ 5 Voo { 4 pfaeo
~ 8 e LI |
P P WL L F200
Vol o \§m|  gery o0 0.8

27

04

06
oF

,46‘ max
Pucynok 2. - TeopeTnueckas TAroBasi XapakTepUCTHUKA TPAKTOpA

I'padux KacaTeabHBIX CUJI TSITU CTPOAT B MPaBOM HUKHEHN yeTBepTH. i 3TOro0
10 ocy abcLyce BIeBO OT Hayaaa KOOpAMHAT Touku O oTknaabiBaioT Touky O 3Ha-
YEHUS CUJIbI COITPOTUBIICHUSI KAUEHUI0, OTIpeiesisieMoe 1o Gpopmyiie:

P, =f-G (2.20)

YuureiBas, uto P, = P,, + P, Touka O’ cily>kKuT Ha4aloM OTCYETa KacaTelbHbIX
cun Taru Py, a Touka O HavajaoM OTCUETa CHJI TSITHU Ha KPHOKE P, KOTOPBIE OTKJIAbI-
BaroOT B OJJHOM MacIiiTaoe.

Ucnonb3yst naHHble TSATOBOro pacyeta, 1o ¢gopmyse (2.20) onpenenstoT 3Ha-
YEHUsl KacaTeNIbHBIX CHJI TAI'M Ha MOMEHT I€peladd IPU HOMUHAIBHOM MOMEHTE
JBUTATENS U PE3YJIbTAThl PACU€TOB 3aHOCAT B TAOIUILY /!
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Py, = Me,  rp - Ippy (2.21)

rK(HO)

Tabnumua 7 - [lapaMeTpbl TATOBON XapaKTEPUCTHKU TPAKTOpa

o U3 perynstopHoi Pi | P, | V1, | 0, | VP, [Nkp,| Qrpy | Himse 77|mﬂe
o B E - XapaKTePUCTUKU | kH m/c |% | we |kBm|e/kBm:
S g( 5 H JIBUTATENs y
é & §2 M., | Ne, | Gm, | Ne, | Qe,
S| & |kHm| kH, | ke/u o msme

xkBm

O owOPNDRFRLOITEAWDNPE

Ha BcriomorarenbHON JIMHUK, IPOBEAEHHON yepe3 M., OTMEUYarOT TOUYKH, COOT-
BETCTBYIOLIME MOJYYEHHBIM 3HAYCHUSM KacaTeJIbHOM CUJIE TIATH. Yepes3 3TH TOUYKU U
TOYKy O’ MPOBOAAT JIy4H A0 NEPECEUECHUS C JIMHUEN MAKCUMAIBHOIO KPYTAILErO MO-
MEHTA.

Jlanee onpeAenstoT U 3aHOCST B TaONUIYy / 3HAYEHUS CUJI TATU Ha KPIOKE JJIs
KaXJ0M Mepe1auu:

P,,=P, f-G (2.22)

I'padux TEeopeTHyecKux CKOpPOCTEH CTPOSIT B JIEBOM BepxHeu yeTBepTH. [l
3TOr0 HAa BCIIOMOTAaTEJIbHOW BEPTHUKAJIBHOW JIMHUM, NPOBEICHHON 4epe3 HOMUHAIIb-
HYIO YaCTOTY BpAIlICHUSI KOJICHYATOrO BaJia, OTKJIAJIBIBAIOT 3HAYCHUS] TEOPETUUECKUX
CKOPOCTEH, B M/C Ha KaXXJ10H nepeaade, KoTopble 1o hopmyie:

V,, =005 ko) (2.23)

ITPZ
Benuunna koadduiimenta OykCoBaHUsSI MOXKET OBITh B3ATa U3 TATOBBIX Xapak-
TEPUCTUK TPAKTOpa - MPOTOTHUIIA, CHATOM JIJIsl 3aJJaHHOTO TTOYBEHHOTO (hOHA, UIIK TIO-
JydeHa pacuyeTHBIM MYTEM MO0 SMIUPUIECKUM (HOpMYJIaM.
JI71s1 TYCEHMYHBIX TPAKTOPOB OYKCOBaHME OIpeensercs no Gpopmyre:

8
5:0.04(%}(%} (2.24)
JIJ1sl KOJIECHBIX TPAKTOPOB BBIYHCIISIETCS IO (hOPMYJIE:
5= 0.13( Fo j+o,013[ i j (2.25)
oA G oA G

KpuByto OykcoBaHUs CTPOSAT B IpaBOM BepxHEi yeTBepTu. Ha ocm opamHar
OTKJIAJBIBAIOT IIKAJTy B TakoM Maciitade, 4ToObl OoHa 3aHumMana 1/4... 1/5 dacth
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mKaibl ckopocteil. Ha ocu abcimce oTMeuaroT TOYKY Pipmey U TPOTUB HEE HAHOCST
Ha rpaMK COOTBETCTBYIOIEE 3HAUEHHNE BETUUMHBI OyKCOBaHUSI.

KpuBble pabounx CKOpOCTEN CTpOSAT B BEPXHEHN NMpaBOi YeTBEPTU B MaciuTade
TeopeTudeckux ckopocteil. Hauano orcuera ckopocteil OepyT OT Hadajga KOOPJAMHAT,
U KakJ1as KpuBas MOKa3bIBACT U3MEHEHHUE CKOPOCTH TPAKTOPa B 3aBUCUMOCTH OT Be-
JIMYMHBI CUJIBI TATH Ha Kpioke. Pabouyro ckopocTh B M/C TpakTopa, ¢ Harpy3kKod Ha
KpIOKE, Ha BCEX Iepeiayax oNpeaesstor no popmyne:

Ve, =V, (1-6;) (226)
3HauEHUE CKOPOCTU OTKJIAJBIBAIOT HA MEPHEHIUKYJISIPE, BOCCTAHOBICHHOM W3
TOYKH BBIOPAHHOTO 3HAYECHUS HArPy3KH Ha KPIOKE.

Tax xak Ha peryJiaTOPHOM y4acTKe JBUTaTess padodas CKOPOCTh U3MEHSETCS
IIPUMEPHO M0 JMHEHHOMY 3aKOHY, IPH pacyeTe MOXHO OrPAHUYUTCA JIBYMS
pexuMamMu - ripu padote Ha xonoctoM xoay (Vp = V,,) 1 HOMHUHAIBEHOM (N, = Nyy).

B pexumax neperpys3ku xapakTepHO HHTEHCHUBHOE YMEHbIIEHUE pabouel cKo-
POCTH BCJEICTBUE HEJIMHEWHOIO M3MEHEHHMsI YaCTOThl BPALLIECHHs KOJIEHYATOTO Baja
Y BEJIMYUHBI OYKCUPOBaHMS, O3TOMY Ha 3TOM Y4YacTKEe HEOOXOAMMO Ha BCEX Iepe-
JaJyax JIeJIaTh pacueTbl CKOPOCTH IS 3...4 HATPYy30YHBIX PEKUMOB.

Pe3ynbpTaThl pacdyeToB 3aHOCAT B TaOMUMLy 7 W IO HUM CTPOSIT KPHUBBIE
zaBucumoctu Vp = f(Pkp).

JU1st TOCTpOEHUsI KPUBBIX KPIOKOBBIX MOILIHOCTEN B KBT, ncnonb3ytoT popmy-
aIy:

Np =P -V (227)

3Hauenust Py, u Vp OepyT u3 Tabnuibl 8 NMpU COOTBETCTBYIOUIMX PEXKHMAX
pabotel nBurarens. KpuBble CTpOST aHAJIOTMYHO paboyeill CKOPOCTH BO BCEM
JMana3oHe TATH, BKIIOYas meperpy3ky. Ilocie mocTpoeHws TPOBOISAT KpPHBYIO,
OTHOAIOIIYI0 KPIOKOBBIE MOIIHOCTH, KOTOPYIO HA3bIBAIOT MOTEHITMATBHON TATOBOM
XapaKTEPUCTUKOM.

JIJisi MOCTpOEHMsI 3aBUCHMOCTH YACIBHOTO KPIOKOBOTO pacxoja TOIUIMBA B
r/KBT'4 OT CWIBI TSITH Ha KPIOKE UCTIOJIB3YIOT (POPMYITY:

_ G, -10°
KP NKP

sHaueHust Gy 1 Nyp OEpyT U3 TAONHUIIBI 7 IPU PUHATHIX 3HAUCHUSIX.

Pexomennyercss BeCTU pacyeTsl Oy, HE MEHEE 4eM Ul LIECTH 3HAYCHUU P,
JUISL KQXKJIOW Tiepeiaun B 30HaX OT Memgy 10 0,75 M, 0, (3 Toukm 1o meperuba Ny, 1 3
TOYKHM Tmocie mepernba). [IpaBuiabHOCTh MOCTPOCHHUS KPUBBIX IMPOBEPSIOT IMyTEM
pacdeTa B HECKOJIBKUX TOYKax 1o (popmyre:

(2.28)

Ouw =2 (2.29)
™
Tsroserit KIIJI TpakTopa onpenenstoT Ha BceX mepenadax mo Gopmyse:
o = NN_ 100% (2.30)

e

Bemuunsl N 11 Ne 6epyT u3 Tabmuist 7.
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Kpussie tarosoro KIIJ[ crpost nns 3Hauenuin P,,, OXBaThIBAIOIIKUX 30HY OC-
HOBHBIX 3KCIUIyaTallMOHHBIX Harpy3ok. 3HaueHus tsarosoro KIIJ ompenenstor mo

dhopmyie:

P
nmﬂz = 77TP PKP (1_ 5) (2'31)
K

Pe3ynbrarel pacueToB 3aHOCAT B TaOnMily 7 ¥ 1O HUM B MPaBOW HUKHEU
YeTBEPTH XapaKTEPUCTUKH CTPOAT KpUBBIE. B ciydae mpaBUIBHOTO pacueTa
HOJydeHHbICe 3HaYCHHS 110 Gopmyiaam (2.29), (2.30) He JOKHBI OTIIHYATHCS.

2.4 BAJIAHC MOIITHOCTH TPAKTOPA
Bananc momHocTH XapakTepu3yeT pacnpeicieHue MOIIHOCTH JBUTATENS IO
OT/ICJIbHBIM BUJaM CONPOTHUBJICHUN. ETo onmpeaessitoT Ha Bcex mepenayax s ycTa-
HOBUBIIIETOCS JIBMXKCHUSI TIPU pab0Te TPaKTOpa Ha TOPU3OHTAILHOM MOBEPXHOCTH T10
CIEAYIOIIEMY YPABHEHUIO!

N, =N + N, + N+ N,y (2.32)
1€ MOIIIHOCTb, IOTEPSAHHASI B TPAHCMHUCCUHU TPAKTOPA:
Nrp =N (1—75) . (2.33)
MOIIHOCTH CONPOTUBIIEHUS KAYEHHUIO:
N, =P, -V, (2.34)
MoIHOCTh Ha KPIOKE TPAKTOPE:
N = PFep V5 (2-35)
MorHOCTB, pacxoayemasi Ha OyKCOBaHHE TPAKTOPA:
N,=P -5V, (2.36)

[TonyueHHbIe aHHBIE CBOJAT B TAOMITY 8.

Tabnuma 8 -bamanc MomnHOCTH TpakTOpa

HaumenoBanue | | i

kBT % kBT % kBT %

MomHocTs Ha
kproke Nzp

MomHocTs Ha
OykcoBanue Ns

MorHocTts Ha
nepeKaTbIBaHue
Ns

ITorepu
MOIIIHOCTH B
Tpancmuccun Nrp

HUTOI'O N, 100 100 100
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2.4 [IOCTPOEHHUE ITIOTEHIIHA/IbHOH TAT OBOH
XAPAKTEPUCTHKH TPAKTOPA

[Ipu mocTpoeHUM MPUHUMAIOT, YTO TPAKTOP MMEET OECCTYNEeHYaTyr TpaHC-
MUCCHI0, KOTOpasi NPy U3MEHEHUH TSATOBOM Harpy3KH IMO3BOJISIET BCETJa 3arpyKaTh
JIBUTATENIb HA HOMUHAJIBHYIO MOITHOCTh 32 CYET aBTOMATUYECKOTO U3MEHEHHS CKO-
POCTH JIBHIKEHHUSI.

[TocTpoenne npoBoaaT cieayromum odpazom. Ha ocu abcuucce (pucyHok 3)
OTKJIA[IBIBAIOT OT Hayajga KOOPAWHAT 3HAYCHUE TSTOBBIX YCHJIMKA Ha KPIOKE B
npunaroM macimrade or 0 10 Py max, @ MO OCH OpPAMHAT BBEPX - HOMHHAJIBHYIO
MOIITHOCTh ABUTATENS Ney W YEpe3 €ro BEPUIMHY MPOBOMAT MPSMYIO, ApAJUICITHLHYIO
ocu abcuucc.

B npenenax rpaduka HaHOCST KpUBYIO OykcoBaHHs "o0" OT HyJs JO MOJHOTIO
OYKCOBaHWsI, BRIYMCIICHHYIO PaHEE 110 BRIPAXKEHUIO (2.24) M B3ATYIO U3 TaOIHIIBI 7.

CuuTasi, 4TO MOIIIHOCTh HAa TPEHHUE B CHJIOBOM Iepenaue v HaljeHHas 1o ¢op-
Myiie (2.22), uMeeT MOCTOSTHHOE 3HA4Y€HHE, €€ OTKIIAJbIBAIOT Ha rpaduke OT Topu-
30HTATBHOU TPSIMOM N 40, BHU3. Pa3HocTh N~ N, mpencrasiser momHocth Nk Ha
BEIYIINX KOJecax:

Ny =Ng, —Npp =N, =N, (1 —77;) (2.37)

—— ey . m| —
1414 ! { {
! 1|
| | A/ ’ ” |
TP Ny (s Crpl
v o |
T |
|
|
|

Pucynok 3 - [loTeHnnaibpHas TAroBas XapaKTepUCTHKA TPAKTopa

Yactp sToM MomrHocTH Nk TepsieTcss Ha OyKCOBaHME BEIYIIUX KOJIEC MPOIOp-
[IMOHAIBHO BEJTMYMHE OYKCOBAHMS: N,=N, -8 (2.38)

Hcnonb30BaB BecrmomMoraTelnbHY0 KpuByto 0", paccunThiBatoT 3HaueHus N 1
MPUHATOTO HWHTEpBaja TATOBBIX YCHJIMM W  OTKIAJbIBAIOT HUX B  BHUJIE
COOTBETCTBYIOIIMX OTPE3KOB BHU3 OT ropw3oHTaId Nzp B MPUHATOM MacmiTade;
COCIMHUB 3aTE€M KOHIIbI OTPE3KOB KPHUBOMW, IMOTYyYarOT BTOPOM YyYacTOK MOTEpHU
MOIITHOCTH Ha OyKCOBaHUE (OH 3aIITPUXOBAH HAKIOHHBIMU JIMHUSIMH ).

UtoObI n300pa3uTh 3aTpaThl MOIIHOCTH Ha KaueHue Ni onpenenstoT 3HaueHUs
TEOPETUYECKOU CKOPOCTHU:
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v =N Ne - N (2.39)
Pc Pe+P Pe+fG
u crpost B macmrabe rpaduk kpusoit Vi = f (P,), Tae 3amarorcs 3HaYCHUSI
TsiroBoro ycunust oT 0 10 Py, max. Jlasiee BBIYUCIAIOT MOITHOCT Ni, HEOOXOAUMYIO TS
KaueHHUs TPAKTOpa IO BBEIPAKEHHIO:

N, =P, -V, = fGV, (1-5) (2.40)

3unauenus "V1" u "0" OepyT A pa3TMUHBIX BBIOPAHHBIX TOUYEK Pyxp BO BCEM HH-
tepBane 0 - Py yax -

[MoncuntaB BenmuuuHbl Nf A7 psia TOUEK, OTKIAIBIBAIOT UX BHHU3 OT KPUBOM
Ns 1 COeIUHSIOT XKUPHOU KpuBOi. TakuM 00pa3zoM MOJIy4arOT TPETHHl y4acTOK (OH
3aIITPUXOBAH TMEPEKPEIIUBAIONIUMUCS JTUHUSMHU), KOTOPBIA TMOKA3bIBACT 3aTpPaThl
MOIIIHOCTH Ha Kay€HHE 110 33JaHHOMY (DOHY IMOJIS.

OpauHaThl )KUPHO OYEPUYEHHOM KpuBOMl n300paxatoT Ngp, ocTarommecs mnocie
BbIUETA BCEX MOTEPH JJI pean3aluu Ha Kproke. OHM M300pakaroT TaKKe TSATOBBIN
KIIJ tpakropa #zar= Nip/Ne, B cBOeM MaciiTabe, ecnu oTpe3ok Ne, MPUHATH 3a
7’]]71]“:100%.

[Monyuennass kpuasi N,,=f(P,,) Ha3bIBaeTCSI nomeHyuarbHoOU ms2080u Xxa-
paxkmepucmuxot mpaxmopa. [IpaBUIBHOCTh TOCTPOCHHUS MOTCHIUATBHON TATOBOM
xapaktepuctuku 1 taroBoro KII/[ mposepstot nmo popmysie:

Mrar = PrrL=0) 1y (2.41)
PKP + Pf

Pe3ynprarel pacueToB TATOBOW MOTEHUMAIBHOU XapaKTEPUCTUKU CBOISATCS B
Tadmauiy 9.

Tabmuma 9 - [TokazaTenu MOTEHITMATLHON TATOBOM XapaKTEPUCTUKH

TsroBsle yCrIMs Ha KPIOKE

Tlokazarenu Pup max

0, %

V1, m/c

Vp, m/c

Ns, kBm

Nt, xBm

Nip, kBm

ﬂmﬂe;%

B 3aknaroueHuun CIISeaAyCT NpPOaHAIN3UPOBATh PACUCTHBIC IMOKA3aTCIIN TPaKTOpa
B ICJIOM, CJACJIATh KPATKHUEC BbIBOAbI CPABHUTCIILHO C ITPOTOTHUIIOM.
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Tabnuna -1 BapuanTsl 3ananuiit KypcoBoil paboThI

Hcxoauble JaHHbBIE CAMINa
0 1 2 3 4 5 6 7 8 9
i \ \ = = — o
Mmool v<| dw| , X = o enll IR g} <
[TporoTHn TpakTopa E S| Edl E8| & é : E = i = 2 ‘: E
Lo < Q o o N ' 3 3 =
IIpororun aBuraress §, :r', E( ﬁ, E( g E( % é( Elf S.
S = 3 = 3 ; O 3 & <
Homunansnas moniHocts, Ne (kBT) 39 118 235 | 1214 | 221 70 125,1 | 110,4 99
YactoTa Bpamenus npu Ne, n (vunt) 1800 | 2000 | 2000 | 2100 | 1900 | 1800 | 1900 | 2000 | 1700
CreneHb CKaTHs, € 16,5 | 16,5 | 16,5 | 16,5 | 16,5 16 16,5 | 16,5 16
Homunansnas moniHocts, Ne (kBT) 74 40 119 24,5 122 | 221,5 72 125,4 | 110,0 98
Yacrota Bpamenus npu Ne, n (mur™) | 2150 | 1950 | 2050 | 2040 | 2090 | 1910 | 1820 | 1910 | 2000 | 1680
CreneHb cxaTus, € 16,7 | 16,4 | 16,6 | 16,4 | 16,1 | 16,6 16 16,5 | 16,5 | 16,2
> Homunansnas moniHocts, Ne (kBT) 72 38 120 25,5 121 222 73 125,7 | 111 98,5
% Yacrota Bpamienus npu Ne, n (MI/IH'l) 2180 | 1850 | 1950 | 2020 | 2080 | 1920 | 1850 | 1920 | 2000 | 1700
= Crernenb cxaTus, € 16,6 | 16,3 | 16,7 | 16,3 | 16,2 | 16,7 16 16,5 | 16,5 | 164
HomunanbHas MoniHocTh, Ne (kBT) 75 41 115 22,5 | 121,7 | 222,5 75 126 112 99,5
YacroTa Bpamenus npu Ne, n (vual) | 2250 | 1900 | 1970 | 2050 | 2070 | 1930 | 1870 | 1930 | 2000 | 1750
CremneHp CKaTUsA, € 17 16,1 | 16,8 | 16,2 | 16,3 | 16,8 16 16,5 | 16,5 | 16,5
HomunaneHas moutHocTh, Ne (kBT) 74 42 116 | 215 | 122 | 223 77 127 115 100
Yacrota Bpamienus npu Ne, n (MI/IH'l) 2130 | 2000 | 1990 | 2010 | 2150 | 1950 | 1900 | 2000 | 1950 | 1800
CremneHp CKaTUsA, € 16 16,7 | 16,9 | 16,6 | 16,1 | 16,9 16 16,5 | 16,5 | 16,7
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Puc. 1 - Bueninss ckopoctHast xapakrepuctuka (Jch3)
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Puc. 2 — CkopocTHasi XapaKTepUCTHKA C PETYIATOPHOM BETBBIO (JM3EIb)
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Tabmuira 2 OcHOBHBIE TApaMETPBI Psifia TPAKTOPHBIX IBUTATENCH

Mapka Yucno u Cxema pacrio- S - =
< = - - < N G &

JIBUTATENS |PACIIONOKEH |JI0KEHUS - . s | M = Ne 19l 2 |G &

(TpakTopa) |ue KPUBOIITUIIOB w § e K=" |9 = S VA s N, =
WIMHIPOB |KOJCHYATOrO Baja - S:r y >‘—‘ = X Bl | O lelean | &

O a >

1-240 4p 1ud 16,0 |2200 |110x125 |1,14 4,75 59 0,68 (12,46 430 |9,52 245

(MT3-80) @

J-144 4p 3 16,5 |1600 |105x120 |1,14 4,15 294 1054 (71 380 (12,9 239

(JIT3-55)

CM-64 |6V, 90° 16,5 1900 |130x115 |0,88 9,15 110 0,77 |12 850 7,73 250

(kom0.)

A-41 4p 16,0 |1750 [130x140 (1,08 7,45 66 0.62 8,86 930 (141 250

(AT-75M)

J1-130 4p 16,0 |1070 (130x140 (1,4 7,45 103 0,87 70,6 2100 (20,4 |238

(11-170)

SAM3-534  |4p - |2400 {102x122 (1,2 4 117 1,46 |29,25 420 |3,59 201

J1-160 6p 1us 16,5 |2200 |105x120 |1,14 6,25 55 0,48 |8,8 - - -

(BT-100) @

CM-60 |6V, 90° 216 34 (190 |2000 |130x115 (0,86 9,15 110 0,73 |12 850 |7,73 250

(T-150)

CM-62 |6V, 90° 15,0 |2100 (130x115 |0,88 9,15 121 0,77 13,35 850 |7,0 250

(T-150K)

I-21 2p 1 16,0 |1600 |105x120 |1,14 2,08 14,7 10,54 7,07 260 (19,05 |[250

(T-25) )

J1-260 6p 1u6 16,0 |2200 |110x125 |1,14 7,45 73,6 - 1535 - - 235

(MT3-100)

AM-01 6p 16,5 1600 |130x140 |1,08 11,5 81 0,62 7,03 - - 251

(T-4) 3,4 2,5




Tabmia 3 OCHOBHBIE TTapaMeTPhI Psifia aBTOMOOWITLHBIX IBUTATENICH ™

4nu’

Mapka aBurarens Yucno u Cxema pacrnoioKEHUst = = =
6 - = o = < — Ga e
(aBTOMOOMIISI) | PACIIOJIOKEHUE KPHUBOIIHIIOB = h s, S e E [ Ne g0 g ‘ &
MUIAHOIPOB KOJICHYaToro Baja € = wn K= D, - P Eﬂ IV £ N, é
z i 5 Z SR © kel kBm :;
@] o))
3MJI-130 8V, 90° 1u5 6,5 3100 | 100x95 | 0,95 6 110 | 0,7 | 18,35 300 | 2,73 | 320
(BUJT-130) w7 D 2
3M3-513,10 8V, 90° 4u8 7,6 3200 92x80 | 0,87 | 425 | 92 |0,83| 2,65 | 262 | 2,99 | 286
(I"'A3-3308 (07,074)
3UJI-375 8V 7,3 3600 | 108x95 | 0,88 7 1324|106 | 189 | 505 | 3,81 -
(Ypan-377)
BA3-2121 4p 1u4 8,5 5400 79x80 | 1,01 | 158 | 588 [ 0,8 | 37,2 | 440 | 7,48 -
(HUBA)
MM3-245,12 4p CD 16 2400 | 110x125 | 1,14 | 475 | 80 |0,49|16,84| 430 | 538 | 218
(«bbpIuoK») i3
u
3M3-5148 4p 19,5 | 3900 87x94 | 1,08 | 224 | 96 |1,32|142,86| 215 | 2,23 | 210
KIM3-236M2 (MA3- 6V, 90° 1us 16,8 2100 | 130x140 | 1,08 |11,15|132,4| 0,7 |11,84| 820 6,2 | 238
53371)
IM3-240HM2 12V @ 16 | 2100 | 130x140 | 1,08 | 16,22 | 368 | 1,3 | 22,7 | 1790 | 4,86 | 208
(benA3-75485) 2,6 34
KamA3-740 8V, 90° 1us 17,0 2600 | 120x120 | 1,0 |10,86|154,4| 0,7 | 142 | 743 | 4,81 | 216
(KamA3) 37 D 2n6
4u8
['A3-43-01 6p 1u6 16 2600 | 105x120 | 144 |10,38 | 110 | 0,5 |10,59 - - 225
(TA3-43) @
3,4 2,5
31JI1-645 (31JI) 8V 1u6 19 2800 | 110x115 | 1,05 | 8,74 | 125 | 0,7 | 143 | 720 | 5,76 | 232
2u8 @ 5u3
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L XEMT KLU T~ UETTH 20
[pugun uHepuLiEsy Mg OAs ONPpeGEEHIF
;.-'/.‘.z‘j_/m.'} nn mempdy Tornse [ (TTHZ EH AR HBX LEUGY )

Pucynok 3. WanukaropHas amarpamMma, MOJIyKpyr bpukca, rpaduku
WHEpIMOHHBIX ycunuid (mo metony Tomne) m cxembl KIIIM st onpenesneHus
TaHT€HIIMAJIbHBIX YCUIIUH.
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Ta6muua 4 - Kosddurments! conporusiaenus kayenuro f u kosdhdurmenTsl cue-

TUICHUS

Bun nouBsI nim 10-

TpakTophl I'yCeHHY-

porH TpakTopsl KOJIECHBIE HBIC ABTOMOOHITH
f ) f ¢ f ¢

AcdanpTrpoBaHHOC
llocce 001.002 | 08.09 0015.002| 06.075
I'pasuiinoe mocce 002.003 | 060 002.003| 05.065
I'pynToBas cyxas
jopora 0025.0,045 06..08 | 002.007 | 09.10 | 003.005| 05...07
CHe)KHafI daTaHHas
opora 005.00% 1 03.04 | 006.007 | 05.07 | 003.004| 03.035
I

eeoxK 016.018 | 03.04 | 010.015 | 04.05 | 017.030| 065.075
Llenuna, miotTHas
3aJIEXKb 003..007 06...08 | 006.007 | 10.11
3anexs 2...3-X JeT 006.008 | 06.08 | 006.007 | 09.10
C

TepHA 008.010 | 06.08 | 006.008 | 08.10
BenaxatHoe noxe 012.018 | 05.07 | 008.010 | 06.08
Tlone moz moces 0,16..018 | 04...08 |0,10...012| 06...07
CKOUIEHHBIH JTyT 0,08 06..08 0,07 0,7.09
Cnexasiascd mna-
xora 008..0,12 05 0,08 06
Obnenenenas nopora

002.0025| 01.03 | 003.004 | 02.04
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Ta6J'II/IHa 5- CHD&BO‘IHBIC JaHHBIC 110 TPAKTOPHBIM U aBTOMOOMJIbHBIM IITHHAM

Pasmep mmH B 1roitmax

Z[aBJ'IeHI/IC BO34yXa B IIMHAX,

pr3OHO,I[’BeMHOCTB IINHBI B

Mlla KT [IpY 3aJaHHOM J1aBJICHUU
BO3JlyXa
JL1st TpakTopoB
Hanpasanstomue koseca:
4,00-16 0,14-0,2 185-230
5,50-16 0,14-0,25 900-420
6,00-16 0,14-0,25 390-550
6,50-20 0,14-0,27 450-660
8,00-20 0,14-0,25 680-925
9,00-16 0,14-0,25 780-1100
Benymue koneca:

8-32 0,08-0,17 535-680

9-20 0,08-0,14 500-695
9-42 0,08-0,14 695-1180

10-28 0,08-0,11 690-845
11 -38 0,08-0,15 975-1410
12-38 0,08-0,14 1130-1570
13-30 0,1-0,13 1360-1550
15-20 0,11-0,14 2100-2420

J171st Tpy30BBIX aBTOMOOMIICH U TIPHUIIETIOB

6,50-20 0,275-0,35 500-750
7,50-20 0,275-0,35 850-1000
8,25-20 0,275-0,4 1000-1300
9,00-20 0,325-0,45 1250-1550
10,00-18 0,35-0,50 1400-1700
10,00-20 0,35-0,50 1500-1800
11,00-20 0,35-0,50 1700-2050
12,00-20 0,425-0,55 2100-2400
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Tabnuna 6 - TexHuyeckrue XapaKTepUCTUKU KOJIECHBIX TPAKTOPOB

Mapku TpakTopoB

T40T- | MT3-80 | IOM3-
T-16M | T-25A | T-284| 45aM MT3-82 oM K-701 | T-150K
1 2 3 4 5 6 7 8 9
IIS_IIFOBBII/I KJIacC TPaKTopa, 5 5 9 9 14 14 50 0
Konecnas hopmyna X2 | A2 | X2 4x2 4x2 (4x2) 4x2 4x4 | 4x4
PacueTHas MOIIIHOCTH
nerraters, kBT 147 | 183 | 366 (294(366) 59 44 220 | 122
HomunanbpHoe uucio 1600
000pOTOB JBUTATEIIS B 1600 | 1800 | 1800 (1800) 2000 1750 | 1900 | 2100
MUH .
Yucno HUIMHAPOB 2 4 4 4 4 4 12 6
KoncTpykTrBHas Macca 2370 2900
TPaKTOpa, KT 1400 | 1660 | 2630 (2380) (3360) 2900 | 12000 | 7400
IIpononbHas 6a3a 2145 2370
TpaKTOPa, MM 2500 | 1770 | 2250 5120 (2360) 2450 | 3200 | 2860
Kounes, mm 1254- | 1100- | 1800- | 1200- 1260 1680
1750 | 1500 | 2200 | 1800 1200-1800 1860 2115 1860
Paccrosnue o
TOPU30HTAJIU OT IIEHTpa
TSDKECTH TPAKTOpa JI0 OCH a4 700 (6%8) 875 1925
BEJIYIIHMX KOJIEC, MM
I\P&ﬂ“yc BEAYIIX KOTCE, | 590 | 500 | 720 | 710 725 725 | 780 | 700
Pasmep muH B mroiimax: 65-16 7520
MepeaHUX KOJIec 616 | 616 6,516 (8:0-20) %%_23[3 7520 | 231- 2%5—
3aJHUX KOJIEC 1938 | (942 (1é—38) 19-38 26
KoopauHaTs! LieHTpa 795 788 | 882/81 900
TSDKECTH 10 BEPTHKAJIH, 2
MM
HawnbGonbmas BeicoTa 700 | 550 520
TOYKH IPHUIIEIIa, MM
JIOpOKHBIH TPOCBET, MM 560 | 587 | 825 (582(/) §35O 650 650 |540 | 400
[lenTpanpHas nepeaaya: Hunuaapudeckast ¢ Konundeckas co cnupaibHbIMU
Tun MPSIMBIMU 3YObSIMU 3yObsIMH
TlepeaTouHOe YHCITO 4,05 | 3,47 | 3,47 | 3,53 3,42 408 | 292 | 4,44
Koneunas nepenayva: [TnanerapHas
[ummaapuyeckas OnHocTyneHyaras ¢ 3-ma
Tun MPsIMO3YOBIMHU
caTeJUINTaMH
ITepenarounoe 4ncio 583 | 475 | 475 | 6,17 5,31 5,14 6,0 | 4,59
Unciio oCHOBHBIX Tiepenay 4 4 4 4 5 4 4 4
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[Tponomxenue Tadiuib! 6

1 2 3 4 5 6 7 8 9
Pacnipenenenne maccel
o KoJiecaM, T:
[epennue 0,500|0,830| 0,880 | 0,970 | 0,970 | 0,970 |7,700
(0,990) | (1,260) (1,030)
3aanue Beaymnue koneca |1,100(1,670| 1,730 | 1,930 1,930 4,300
(1,800) | (2,100)
a) YHUCJIO U Macca
OJIHOTO T'py3a 2x20 8x20 | 12x20 | 4x32
0) Macca BOJIbI 90 70-105 | 70-105 200
OO01re nepeaaTouHbIC
quciaa
TPAHCMHUCCHHU: 594
Ha 1'1:4 nepenaqe 71,82 | 62,4 | 147 70,8 2419 117082 (2810)
Ha 2- nepeniate 56,26 | 495 | 108,3 | 59,43 | 1421 214086 50.3
Ha 3-i nepenaye 46,16 | 425 | 85 | 50,44 | 83,55 311686 (236,2)
. I 44,3
Ha 4-if nepenadye 38,97| 336 | 63,5 | 43,16 68,0 410283 (208)
38,0
Ha 5-if nepesiaue 19,65| 24,2 | 52,05 | 2332 | 57,0 18813 57
Ha 6-i epenade 13,70 16,5| 40,06 | 16,27 | 49,1 27271 (12330f)
Ha 7-# nepenaue - - 30,22 39,9 ,
P i | 3e027 29
Ha 8-if mepenaue 33,7 (9%)
Ha9-1 mepenayve 18,13 17,67
Hal0-if mepemaue (83,2)
127,16
222,95
IV | 319,10
416,82
[Tpumeuanue: B kpyribix ckoOKax yka3aHbl 3HAUSHHUS 11 KOJICCHBIX TPAKTOPOB C KOJIECHOM

bopmynoii 4x4
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Tabnuua 7 — TexHuuecKue XapakTepUCTUKU I'yCEHUYHbBIX TPAKTOPOB

[TapameTpsl Mapku TpakTOpoB
T-38M | T-70C | AT-75M | T-4M | T-100M | T-150
1 2 3 4 5 6 7
Tun moaBECKH I'YCEHHYHOTO TOIYHECT | TOTYHE | - ey | TOIYCEC | HOMYAECT™ STACTIH
- CTKUH - TKHAN KHH HBIN
JBKATEIIS . HBIH
KM

TsroBsiii Ki1ace TpakTopa, kKH 20 20 30 40 60 30
HomunansHOE "ncio 000poToB 1600 2100 1750 1600 1070 2000
JOBUTATENIA B MuH .
Yucno 06oporos kosenyaroro Baga | 1100 1000 1200 1200 850 1500
pu Memax, MUH ™
Yucno HUIMHAPOB 4 4 4 6 4 6
KoncrpykTHBHas Macca TpakTopa, 3950 4400 6250 7000 11400 6600
KT
[IpononpHas 6a3za TpaKTOPa. MM 1740 1895 2546 2462 2375 1800
PaccTrosiHre o ropu3oHTalINd OT 893 1040 1275 1163 1200 -
IIEHTPa TSHKECTH TPAKTOPA 10 OCH
BEIYIINX KOJIeC (3BE3/I0UEK), MM
Panunyc HayaasHOM OKPYKHOCTH 380 320 355 385 424 379
BEAYLIEH 3BE€30YKH, MM
BricoTa 11eHTpa TSKECTH Hax 750 940 712 713 900
YpPOBHEM 3eMJIH, MM
Hawnbompias BbICOTa TOUKH, 650 500 330 575 385
TIpHIIeTia, MM
Kones tpakTopa 1o ueHTpy 1340 1350 1435 1384 1880 1435
T'YCEHUI], MM
JImHa ONIOPHOM OBEPXHOCTH 1740 1216 1612 2400 2375 1800
TYCEHHUII, MM
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[Mponomkenue Tabauib! 7

1 2 3 4 5 6 7
[llupuHa 3BeHa IyCEHHI], MM 2280% 1 200 390 420 500 415
JIOpOKHBIN MPOCBET, MM 640 325 326 33 391 300
Yuciio 3BeHbEB I'YCCHUITEI, 14 13 13 13 13 14
VKJIaABIBAIOIINXCSI HA OKPYKHOCTH
[Iar 3BeHa TYCEHUYHOM 1IETIH B M 0,174 0,170 0,176 0,203 0,170
IlenTpanbHas nepenayda Konnu.me Konnueckue mecrepHu co
Tun CTEPHH C CIUPaAIBHBIM 3yOOM

MIPSIMBIM
3vOoM
HepeHaTquoe YUCIIO 3,42 3,42 3,17X1,411 3a64X1:411 2,79 4,44
Koneunas nepenada OpHocTyrneHyaras ¢ ITnanera
Tun LAJIMHIPUY. IECTEPHS] PHBII
MU PEAYKTO
D

[TepenaTounoe uncio 3,53 4,77 5,46 4,38 9,94 459
Yuciio oCHOBHBIX TIepeiay 4 4 5 4 4 5
OOmue mepeaaTovYHbIC Ynca
TPaHCMHUCCHUU:
Ha 1-ii mepegaue 53,6 152,09 | 44,36 68,79 70,46 37,36
Ha 2-1i repegaue 44 8 89,32 39,74 59,2 54,04 33,12
Ha 3-1i mepegaue 39,3 55,61. 35,69 - 51,18 37,70 29,37
Ha 4-1 nepenaue 34,3 45,26 32,14 45 .86 25,72 26,90
Ha 5-if mepegave 225 38,22 28,88 37,58 16,40 24,97
Ha 6-1 epegade 32,68 25,95 32,35 22,12
Ha 7-# nepegade 26,58 21,04 27,96 19,63
Ha 8-if mepegaue 25,06 14,94

L HepenaTquoe YHUCJIO INTAHCTAPHOT'O MCXaHU3Ma 3aTHCI'O MOCTa
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Tabnuma 8 - Texunueckre XapaKTepUCTUKH IPY30BbIX aBTOMOOMIIEH

Mapku aBTOMOOMIICH

Ilapamerpsl I'A3-66 |YA3-451 |'A3-5204|T"'A3-53A| 31J1-130 {%3’1643' MA3-500
1 2 3 4 5 6 7 8

['py30mo1beMHOCTh B TOHHAX 2,0 1 2,5 4 5 8,0 75
HoMuuanpHast MOIITHOCTD 85 51 55 85 I10 155 132
nBurarens, kKBt
YacroTa BpalicHus K.B. IIPH 3200 4000 2900 3200 3100 2600 2100
HOMUHAJIbHON MOIIHOCTH
00/MUH
Koaddurment 1,12 1,33 1,11 1,11 1,15 - 1,09
MIPUCIIOCOOIAEMOCTH
Macca aBToMOOMIIS, KT 3440 1510 2815 3250 4300 6800 6500

Macca npu HauOosbIIeH 5770 2660 5465 7400 9525 15025 14225

Harpy3Ke, KT

baza aBToM00MIIA, MM 330 2300 3700 3700 3800 3850 3850
Paccrostiue mo . 2030 1100 1740 1750 1800 2340 1850
TOPU30HTAIM OT 3aHEH OCH
JI0 I T., MM
BricoTta nieHTpa TsuKecTn 820 750 830 820 800 900
HaJ YPOBHEM 3EMJIH, MM
BeicoTa nomna miatgopmbl 1550 1000 1260 1350 1430 1370 1450
Hall
[IuprHa KojIeH MmepeaHuX 1800 1442 1577 1630 1800 2010 1950
KOJIEC, MM
[IvprHa KoieH 3aHUX 1750 1442 1650 1690 1790 1850 1900

KOJIEC, MM
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[Tpomomkenue Tabmuib 8

1 2 3 4 5 6 7 8
[Tnomans 1000BOrO 4.4 2,9 3,2 3,6 4.1 5,08 530
COIPOTHBIICHHS, M°
Pannyc kaueHus kojuec, MM 470 360 436 470 480 480
MoOMEHT UHEepITUU Macc 7,5 2,79 75 8,37 1,3 27
KOJIEC, KT
MowmenT uHepumy, Macchl 0,28 0,28 0,5 0,28 0,62 2,4
BpAILIAIOIIUXCS YaCTEH
JIBUTaTEINs], KT
MakcuMalibHasi CKOpOCTb, 95 95 70 80-86 90 80 t75
OOmue nepeaaToyHbIe
YKCIIa TPAHCMHUCCHH:
1 T 47,6
Ha 1-i nepenaue 46,5 )
P a3z | 1| a7 | a3 48,0 24,0
Ha 2-ii mepenaye 19,5 26,1
. 21,05 | 136 | 2006 | 21,05 26,4 14,8
Ha 3-if mepeaye éZl,l 13,8
8,7 ,
Ha 4-if nepenave 11,7 11,3 11,69 14,8 7.43 7,73
5,125 5.9
Ha 5-ii mepenaue 6,83 ' 6,67 6,83 9,5 4,85 5,46
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Cko0eeB Nibsa Hukoj1aeBuu

MeToanuyecKkue yKa3aHUs 10 BBINOJHEHUIO KYPCOBO#l padoThl
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Tupax: DIeKTPOHHBIN pecypc

[leuar. nmucros 2,87.

dI'bOY BO Cmomnenckas 'CXA
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	1.2 РАСЧЁТ ПРОЦЕССОВ ГАЗООБМЕНА
	Коэффициент остаточных газов γ характеризует качество очистки цилиндра от продуктов сгорания и может быть определён по формуле:
	При номинальном режиме в дизелях ТВ=1000…1250К и pв=0,20…0,60МПа, в бензиновых ДВС ТВ=1200…1500К и pв=0,20…0,60МПа.
	1.6 ПРОВЕРКА РАСЧЕТОВ
	1.7 ПОСТРОЕНИЕ ИНДИКАТОРНоЙ ДИАГРАММЫ
	При построении индикаторной диаграммы в Р-V координатах давление откладывается по оси ординат в абсолютных единицах давления (МПа), а объем надпоршневого пространства – по оси абсцисс в относительных единицах (мм) объема VС.
	Масштабы построения диаграммы рекомендуется выбирать с таким расчетом, чтобы получить ее высоту (давление), равную 1,2…1,7 основания. Основание по оси абсцисс (объем) рекомендуется принимать 100…150 мм.
	Поскольку величина объема камеры сгорания неизвестна, то по оси абсцисс от точки 0 в произвольном масштабе откладывается отрезок, величина, которого принимается за условную единицу объема VC =1. Эта точка соответствует ВМТ. Далее на оси абсцисс в прин...
	Из точек, соответствующих положению поршня в ВМТ и НМТ, восстанавливаем перпендикуляры, на которых в произвольном масштабе наносят значения давления в характерных точках: ра, рс, рz, р/z, рв, рг.
	Для дизеля на перпендикуляре, восстановленном из ВМТ, откладывается Z/, для определения точки Z откладывают объем Vz = ρVс, где ρ - степень предварительного расширения, определенная в тепловом расчете.
	Соединив точки С и Z (для бензинового) и С-Z/-Z (для дизеля), получают отрезки изохорических С-Z, С-Z/ и изобарического Z/ -Z процессов.
	По оси ординат откладывают давление окружающей среды р0 и перпендикулярно этой оси проводят линию, соответствующую отложенному давлению.
	Построение политроп сжатия и расширения сводится к определению давлений для точек промежуточных объемов, значениями которых задаются Vx1, Vx2 … и т.д. Для каждого значения объема Vx величина давления равна:
	для политропы сжатия - ;                                   (1.41)
	для политропы расширения -                             (1.42)
	Для бензиновых двигателей отношение объемов изменяется в интервале 1…ε, а для дизелей 1…δ.
	По характерным и нанесенным на поле диаграммы промежуточным точкам проводятся плавные кривые, являющиеся соответственно политропой сжатия а - с и политропой расширения z – в.
	В дизеле положение точки с/, соответствующее началу видимого сгорания, определяется углом опережения впрыскивания топлива и периодом задержки воспламенения. Угол опережения впрыска топлива у автотракторных дизелей составляет 8…300, а период задержки в...
	Действительное давление газов рс/ также больше, чем давление рс. Точку m скругления кривой процесса сгорания при постоянном давлении z/-z располагают на половине расстояния между точками z/ и z.
	Таблица 2 - Сводная таблица данных для построения диаграммы
	1.8.1 РАСЧЁТ ИНДИКАТОРНЫХ ПОКАЗАТЕЛЕЙ
	1.8.2 РАСЧЁТ ЭФФЕКТИВНЫХ ПОКАЗАТЕЛЕЙ
	(1.54)
	Часовой расход топлива, кг/ч
	1.10 ТЕПЛОВОЙ БАЛАНС ДВИГАТЕЛЯ
	1.11 ПОСТРОЕНИЕ ТЕОРЕТИЧЕСКИХ ХАРАКТЕРИСТИК ДВИГАТЕЛЯ
	Mк = 9550 * Nе / n. Н м                                      (1.78)
	МКН – номинальный крутящий момент, который при известных значениях номинальной мощности и частоты может быть найден по выражению:
	Mкн=9550 . (Nен : n);                                         (1.85)
	nmin, nм, мин-1 – соответственно минимальная частота вращения вала двигателя и частота при максимальном моменте, выбираются по статистическим данным.
	Расчетные точки на характеристике соединяем выпуклой кривой.
	Удельный эффективный расход топлива gе, г/кВт ч, по корректорной ветви характеристики дизеля может быть  определен по формуле:
	.                                   (1.86)
	Удельный  расход топлива по регуляторной ветви характеристики возрастает при снижении нагрузки от номинального gен до gе=∞, соответствующего режиму холостого хода. Для промежуточных точек gе можно определить по формуле:
	(1.87)
	Расчетные данные для построения регуляторной характеристики двигателя заносим в таблицу 6.
	Таблица 6 - Расчетные данные для регуляторной характеристики
	Рис. 1 - Внешняя скоростная характеристика (ДсИЗ)
	Таблица 2 Основные параметры ряда тракторных двигателей
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