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1. OBHMHE NOJIOKEHHA

1.1. TpcGoauusa HacTosllero Moco6us pacipOCTPaHSWOTCA Ha NpPOEKTHPOBaHHe
NPOMBILLINIEHHOTO TUAPaB/INUECKOTO TpaHcrtopTa (B [arnbHeffllleM ~ I'MOPOTPaHCNopTa)

Pa3paboOTaHBIX TPYHTOB H HepYIHBRIX TI0JIe3HLIX HCKONaeMbIX KpynHocTsw 0,1 . . .
. . . 10 MM; npoaykrToB oforailleHUst PYNHBIX [0.1&3HLIX HCKONAEMBIX KPYMHOCTEIO
0,03 ...0,3 mM; 30nL U UIAKA TEMIOBLIX 3NEKTPOCTAHUUHI KpynHocTeio 0,025 ...

. . . 10 mMm. K npoyxram o6oraiieHuss OTHOCATCA (PIOTAUHOHHBIE KOHIUEHTPATHI, NpO-
MEXYTOYHbIC NTPOAYKTLI H OTBANTBHBIE XBOCTLI 00OTalLIe HIS,

1.2, OCHOBHBIMH COOPYXEHMSIMH CHCTeMbLI THOPOTPAHCNOPTAR ABASIOTCA lepeka-
YUBAKOIUME CTAaHIHMM, NYJLNONPOBOOL ¥ BOIONPOBOMOLI € 3anopHON M gpyTroit apmaTy-
po#t, TeMNepaTyYPHLIMH KOMIEHCATOPaMH, IYNILIONpHEMHbIe KaMepbl (3yMIdEL).

1.3. Pexum paborTsl cHcreM THADOTpaHCHOpTa paspaboTaHHLIX I'PYHTOBR U HepYH-
HBIX MOJIE3HBIX HCKOMAaeMbIX [PHHHMACTCA, KaK MPaBifIo, CE30HHBIM Y CHHXPOHHEIM
c paloTOH T™MOpPOMEXaHU3HPOBAHHOrO 3aBOMJA; KPYTITIOrofoBoYd pexum paGoThl cHCTeM
THAPOTPAHCNIOPTA M HE3aBUCHMEINT pexxum paboTsl TMAPOTPAHCIIOPTA M 3aBOOa € Opra-
HH34UMed NPOMEXYTOYHOI'O CKJAJa TPaHCNOPTUPYEMOro MarepHana oBOCHOBLIBAETCSH
NPOEeKTOM.

Pexxum paloThl cHCTEM THOPOTPAHCHNOPTA NMPOAYKTOB O0OTAlEHUA, a TAKXKE 3071l

H lUIaKa TENNOBBIX 3JEKTPOCTAHUUN HNOJDKCH OBITH YBA3aH ¢ pe)XXUMOM paloThl OCHOB-
HOT'O NPOXU3BOCTBA,

2. THOIPABJIMMECKHE PACYHETHI HANNOPHBIX MYIBNONMPOBO AOB

2.1. I'mppaBnyyeckHe pacueTel THAPOTPAHCHOPT2 HeoOXomuMbl i onpefenelus
YUENBHLIX NOTeph HANOpa HA TPEHUE M MECTHBLIE CONPOTHBIEHHS, KPUTHUECKOH CKo-
POCTH [BWXEHHS NYJBNLI, MaMeTpa MYABLNONPOBOAA, HAJNIBHOCTH TPAHCIOPTHPOBAHUSA
OOHHM MIIM HECKONMBKUMH HacocaMM  (OOHON HMNH HECKOJNBKHMH HACOCHLIMM CTaH-
LLUSIMH) .

OHepreTHYeCKH Haubornee BBITOJEH TUIAPOTPAHCNOPT MpU pabouyUX CKOPOCTAX V D
PABHLIX WIIH HECKONBKO OONBIIMX KDPHTHUECKMX CKODOCTEH V..., NMpH KOTOPHIX HA

mie TpySonpoBopa HauyuHaeT oOpaz’0BLIBATHCS HEMOMIBIDKHLIN CIION BbINABLUMX U3 MYNb-
[1b] YACTH1L MaTepuarna,

Ihisi obBeciteveunst ycTOMUMBOR 3K CANYATaUMH CHCTEMLI TIPHHHMAETCSK V D =1,1v Kp
B cnyuae, korna Tpy6onposoji cocTapieH U3 TpyO pal’nmminoro guameTtpa, lpHBeieHHoe
paBeHCTBO cobnionaeTes Wi yyacTKoB TpyO HauboOnbliero HameTpa.

[Ipy  TpaHCHOpTUPOBAHHHY MEAKO3CPHHUCTHIX HECNEXUBAXIUMXCA MaTepHanoB Jo-
NyckKaeTcs pexum paboThl ¢ 4acTHUHLIM 3auneHuem. IIpy 3ToM TOMUIHMHA CNIOA 3aune-
HUA He JofxkHa npepbilliaTh 1/10 ouameTpa NyNLRNONpPOBOJIA.

B npaktdke npoeK THPOBAHHA THIPOTPAHCIOPTA AN PACHCTa KPHTHYECKHX CKOpOC-
Tefl U MOTEpPy Hanopa MPHUMEHAIOTCS MeTOAMKY, AuddepeHuMpoBaHHbIe B 3aBMCHMOCTH
OT BHIA TPAHCIIOPTHPYEMOT'O MAaTeEpHana,

Mpu 11poexTHpOBaHHHM THAPOMEXAlIM3UPOBAHHEIX KAPLEPOB HEPYOHOTO CHIpBLA A
pPACYETOBR THAPOTPAHCIOPTa NPHMEHIETCA METOOMKA, HpelloeHHass B HHcrpyxuuu
0 pacueTy THAPOTPAHCHOPTA NECYaHBIX Y MECHaHO-CpAaBMHHBIX MaTepuanos, paspabo-
Tatioft HHcTHTyTaMH Bl MHxkenezobeton v IlpoekTruapomexanusauus.

Iing pacuera rnapaMeTpOB HAMOPHOTO PeXKUME FHIOPABIMYECKOTO TPAHCIOPTUP OBAHM K

NpoAyKTOB oborallieHust NPUMEHACTCA METOAMKaA, paspaboranHas MHCTHTYTOM Iumpo-
mexaHuiku A YCCP u MexanoOpom.



[IpH T1NIPOEKTHUPOBAHHH CHCTEM THOPO3ONOYJANeHHs TeJIOBhHIX MK TPOCTAHUMA
OIS pacyeTa MMAPOTPARCIOPTa 307l H 30I0ILNIAK OBLIX cMeceit MPHMEeHAITCA " PEKOMen-

JAUMH 1O THHOPABIIHUCCKOMY pacuyeTy CHCTEM HaropHoT'Oo T'HApOTpaHcropTa 3070ULIA-
KOBBLIX MmaTepHanos’’ [161-77 (JI., BHUUT, 1977). 3tH peKoMeHNaUWH NPHHATHI 32 OC-

HOBY B 1upHnencHnom B Ilocobwu tuopaBnuueckom pacueTe NyNENONPOBOAOB JUIA
TPAHCTIOPTHPOBAHUS 30JI0LUNAKOBBIX MaTEePHAJIOB.

2.2, 'mopasimimicckKe pacyeThl HANMOPHBIX MNYTLITONPOBOMOB JUIA TPAHCHOPTHPOBA-
HUA pa3pabOTAHHBIX TPYHTOB W HCPYIHBLIX TONC3HBIX HCKOMAEMBIX peKOMeHJlyeTcH
BLIMOMHATE MO MCTOAMKS, NMpHBCHcHHOoN B nn, 2.3-2.5. McXxomnbIMH MJAHHLIMH NpH
OTOM ABNAOTCA: (. — Tpebyemasa Npou3BODMTENLHOCTE THAPOTPAHCIIOPTA IO TBEPAO-
My maTepuany, m>/us d — KpYyMilocTh TBepAOT'0 MaTepHana, MM; O — MITOTHOCTH Ma-
TepHasna (OTHOIUEHHEe TITIOTHOMN TBepnol OCHOBLI CKelleTa K o0BeMy 3TOro ckene-

Ta), T/M”; Py —IUIOTHOCTh BOJBY, T/M3; M— NOPUCTOCTh TBCPHAOrO mMaTepHana, onpee-
TIACMast 110 GopmMyrnc

m= ( Py — Pe) /Py

Ioe Pp — NITOTHOCTL NOPOMLI B €CTCCTBCHIOM CITOXKEHHH (C nopaMu),
2.3. Pacxop Ny nnliibl ) Mg/q,OﬂpCHCHHCTCH 1o popmyne

On = 0,10 -m) +n], (1)

TAE N — YOSHWHBIY pacXol BoAbI 1@ TPAHCIOPTHpOBaHHe 1 M> TBepIOTO MaTepHasa

B MaccHBe, M /M”, NPUHUMACTCH 110 COOTBCTCTBYIOIIMM HOPMAaM TEeXHOTOTHMECKOTO
NPOeKTHPOBAHUA,

KpHTRYECKAA CKOPOCTDH ABHKCHHS THAPOCMECH ¥ Kp - M/c, onpenensercs no popmyne

U ep = 49 897Dy VC—@ ), (2)

roc § — obnemMuas KOHUCHTPAIMA THAPOCMECH; g — YcKopehne cpoGopmoro mnaje-

HUSL, M/c2: D — puaMeTp TpyOGOIpoOBONa, M; Clg — cpeoHui KoapduunenT nO6GoBOTO

COMPOTUBJICHUS (KOIMDPHUUHCHT CONMPOTUBACHUA YACTHIL PA3HOPONHOTO FPYHTA NpU CBO-
DOMIIOM (1aficHHHU B BOHC) .

O0beMHaa KoHUeHTPauMs NyNbITLI oNpeacnaercs no gpopmyne

S = (pn “pB).j(pTFpﬂ)' (3)
[InoTHOCTS [IYNLITLI D“, T/Ma, OlIpeacitaeTCA 10 q)opmyne

Pp=lnoy+p (0 1))/ {n+ (1 —m) . (4)

2 4. YpenbHble NOTCPH HANOPA OAS OYIBIBI { o M/M, ONpeNeNAITCs No dbopmyne

fn:iﬁ{l+1653 |v 2\}CLp/gD]—1‘4}, (3)

Tac i — YOCITbHBIC NOTCPH HATIOPA JUIK BOMBE, M[M:

- 2

IB—KI«' [ (2g D) s (6)
V — CKODPOCTh ABMXeHUS BOJSLI, M/c: A — ko3 DHUHEHT CONPOTHBIIEHHA TPeHU A
A Tnankux tpy0d, onpenengemslit o popmyne:

A=1/(1.8lgRe — 1,52)%. (7N

rac Re —uucno Peftnonnaca.
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Re =v DI,

rie U — KHHEMATHUECKUH KO3 P(PUIHEHT BA3KOCTH, Mz / C.

(3)

Pacuetrdnle Benuuuusl 100 A mis Boan!, NolcuMTaliible MO (popMyne 7, MpHBEAEHb!

B Tabi. 1.
Tadonuuga 1
EKO- | B o ,EH&MGTP 'rpyﬁo?[pgnona, M
POCTH ~T ———— - ——— -
meixe- (0,2 | 03 | 04 | 05 |06 0,8 | 1 1,2 1,4
HUA
BOJILI,
M/C |
o T;yﬁonpoebc)bl euc)pasﬂuu;;;t zﬁ;c)xu;
1 1,66 1,54 1,45 1,4 1,35 1,3 1,27 1,24 1,21
2 1,46 1,35 1,29 1,24 1,19 1,14 113 1,1 1,07
3 1,35 1,26 1,19 1,15 1,12 1,07 1,05 1,03 1,01
4 1,29 1,19 1,14 1,1 1,07 1,02 1 0,98 0,96
S 1,23 1,15 1,1 1,06 1,03 0,98 0,96 0,95 0,93
Tpybonpogoonl wepoxoaarsie
(C KOPPO3UPOBAHHOL NOBEPXHOCTHIO CTEHOK)
1 1,93 1,77 1,66 1,58 1,54 1,42
2 1,85 1,70 1,59 1,51 1,45 1,36
3 1,82 1,67 1,56 148 1,43 1,34
4 1,80 1,65 1,55 1,47 141 1,32
5 1,79 1,64 1,54 146 140 1,32

2.5. T'uppasmiuecKie pacieThl IPOBOISITCA B CliedyouleM NopaaKe.

1. [To 3agaHHOMY TpaHyTOMETPHYCCKOMY COCTABY MaTepHana olpenefiAeTCA 3Haue-
Hue koadduumenTa tparcnoprabensioctu W; st kaxno# dppaxuns no tadn. 2.

Tabnuua 2

Pasmep dpak-| V, Pa-:;Mep bpax- W, Pasmep Qpax- W
IIUHA, MM uHH, MM Ui, MM 1_
40-80 1,7 57 1,9 0,5-1 0,75
20 -40 1,8 3 -5 1,75 0,25-0,5 0,40
10-20 2 2 -3 1,5 0,1-0,25 0,10
716 1,95 1 -2 1,2 0,1 0,02

2. Onpepenstercsi cpefiHee suaveHHe Ko3PhUUEHTa TPaHCIOPTa6eNnkHOCTH \I/cp 1A
Malepuana B LeJIoOM 110 popmye

qlcp= (‘I’lx1+‘112x2+...+\lffxf )/100, (9)

e ‘I"I, \I’z, |

HMMAIOTCA 110 Taéﬂ.

— Ko3duuMenTH TpalcrnopTaben HOCTH OTHENBHLIX hpakipiit (IpH-
2);x1, Xn,X; — COIEpPXaHHe JMaHHON dpaxuus, %.

3. [1o KajifeHHOMY 3HAYCHHIO \I'cp OTIpeeAeTCs BeTHYMIA C¢ no ta6n. 3.



& |

cp | Co
e —_— !

0,1 21,7
0,105 2G 2
0,11 18,9
0,115 17,8
0,12 16,9
0,125 16
0,13 15,1
0,135 14,5
a,14 13,7
0,145 13,2
0,15 12,
0,155 12
0,16 11,5
0,165 11,1
0,17 10,6
0,175 10,2
0,18 9.9
0,185 9.6
0,19 9.1

TaOnuuma 3

o | [ Y | G | Yo | c
0,195 8,8 0,46 2,83 0,95 1,07
Q,2 8,9 0,48 2,67 } 1

0,21 8 0,5 2,52 1,05 0,94
0,22 7,6 0,52 2,39 1,1 0,88
0,23 7,1 0,54 2,28 1,15 0,82
0,24 6,7 0,56 2,16 1,2 0,79
0,2 6,3 0,58 2,07 1,25 0,75
0,26 6 0,6 1,98 1,3 0,71
0,27 5,75 0,62 1,89 1,35 0,68
0,28 547 0,64 1,82 1,4 0,64
0,29 5,21 0,66 1,74 1,45 0,61
0,3 4,97 0,68 1,67 1,5 0,58
0,32 4,57 0,7 1,6 1,7 0,49
0,34 4,22 0,72 1,55 1,8 0,46
0,36 3,91 0,74 1,49 1,9 043
0,38 3,64 0,76 143 2 0,4
0,4 341 (0,78 1,39 2,1 4,37
0,42 3,18 0,85 1,24 2,2 0,35
0,44 2,98 0,9 1,15 2.3 0,33

4. Tlo szapanHoOMy 3HaueHH () onpepensicTcs HPOH3BOOMTENBHOCTh TIO ITyJTGIIE
q 1o dopmyne (1), obGbeMiasgs KoOHUEHTPAUMA S M IUIOTHOCTH MYJIHIBI Py 0o dop-

MynaMm (3) u (4).

5. TlpemmapuTensHo HasHauaeTcs [MaMeTp nOymnslionposofda D n mo dopmyne  (2)

OTIPEOETAETCH KPWUTHMECKANA

CKOPOCTE HBIOKEHUS NyNbLILI ¥ [Ipenpapurenbioe

KD’

ONpcesieHNe ITHX BeJIHUWH PEKOMEHAYeTCH NPpOBOOMTE 1o Tabi. 4, a Takxe 110 nipwi. 1.

R e, Sl i,

Tadbnuna 4

[Ipou3soHTEN b-
HQCTD O NyTkie,
M~ [u

Huamerp Tpybonposopa, MM, B 3aBHCHMOCTH OT TpaHCHOPTHDY-
eMBIX TPYHTOB

11¢CYAHbIX l: I'PABCIIHCTHIX IIECKOB rpaBHHEHEBLIX
10 000 1000 200 900
6000 800 700 600
4000 600 500 450
2000 500 450 400
1300 400 400 350
800 350 300 250

6. OnpefenACTCA PACUCTHA CKOPOCT ARMKCHHUA MYNBIBL ¥ 1, 1O (hopMyTie

Y p

=4Q_[(mD* 3600).

(10)

7. IlpoBepsieTcst OTHOILUEHKE V p/v kp = 1,1; vpH 3HAMHTENBHBIX OTKITOHEHHSIX
nonyuyeHHo# BeyMumHbl or 1,1 BBIOMpaeTcAs HOBBIH IHAMETP NYNLIONPOBONA H liepe-
YUCNEHHbIE BBOLE MAPAMCTPHL ONPEJICIIAIOTCA 3aROBO.

8. OnpedenAKTCA MOTCPH Hanopa i nxp FPH ¥ yp 1O @opmyne (5} MnH o HOMO-

rpaMMe TIpHIL. 2.

9. OupedenslOTCH [OTEPH Hanopa O mynbhe

dbopmyne
6

{; IPH PaCYETHOM CKOPOCTH V p 1O



!

Puc. 1. I'padhuku 3aBUCINMOCTH yaenb- g7 B

HLIX TOTEPL HATOPA BOABI OT CKOPOCTEH | N'EVEN N N
ABHKEHHA €€ B HANOpHuIX TpyGonposo- | ‘
AaX NpH AHaMerpax T1pyod, MM 5 T '
[ - 200; 2 - 250; 3 — 300; 4 - 350: ’ ‘o
5 — 400; 6 — 500: 7 — 600: & — 200- - — /
9 - BQOQ; 10 - 900 |
L N
A
N
/,
4
]
|
UP,Hfﬂ
i =1 A, (11)

B

roe § p — onpegensercs ne dopmyne (6) wwm no rpaduxy (puc. 1); A = f(v P/
v Kp) OlpelelIAeTCH 1o Nnpui. 2.

10. Tipnv > xp NNOTEPH Harlopa {,, KOppeXTHpYIOTCA 10 hopmysie

=G gep ~ T pxp)VY pl Vp » (12)

::ne: i,,B kp — YACnbHLIC NOTepH HANOpa Ha TpeHME B MYNBLIONPOBOAE /A BOABI NpH
P Kp-
1. Mpn v, < va (THLPOTPAHCIIOPT € 4aCTMYHLIM 3Q)1eHNeM) NMOTepH HAnopa

- onpe,uemgo'rm no QopMyie

Fra = 1 pepKss

rae K, — xKo3dduiuenT, 3aBucmi oT OTHOILIEHUA QKp/QS, onipenensiercs no rabn. S,

(13)

TabGnuia S

Orep/0 1 1.1 1.2 13| 14 | 15
et i — -  — + — S ——
K, { 1013 | 1,024 | 1035 1,045 | 1,054

Qyp H @5 — pacxoj, MyINbILE co6CTBEHNO NIPU KPHUTHUSCKON CKOPOCTH ¥ pacueTHbIi

NpH 3aWIieHHH, M~ [C.
2.6. T'uapapiiMuecKHe PACUETbl HANOPHLIX IYJLIONPOBOJOB NPOAYKTOB 00OralleHHs

7



PYZHLIX ITTOJIe3HBIX HCKOMAaeMBIX PEKOMEHIYeTC st BEITOIHATE 110 MeTOIMKE, H3NTOXKeHHON
B mmmi. 2.7 — 2.44,

JUist BBUIOJTHEHHA PacueTOB HeoOXOOMMBI ClIedyIOulMe HCXOIHBIE n,am:me Qo
OGuIMH PacXof IyTBIBI, BBIXOMMUIMY M3 oGoraTHTenbHOR (abpuxu, M Jc; d — prn-
HOCTh TBEPAOTO MaTepHana, MM; 0, — ITIOTHOCTB T/M3 S — 00beMHaA KOHUEHTpAIHUA

THIPOCMECH: pB g - rmomocm H BA3KOCTE TPaHCNOPTHPYIOWEH »HIKOCTH IIPH 33J1aH-
HOM TeMIIepaType, T/M3 M /c t — TemIepaTypa nyienLl K ee KoneGamua, °C.

2.7. HcxXomible DAHHBIC CHTOBOT'O COCTaBa 3aIIMCHIBAKTCA Mo (opMe, NpHBedcHHON
B Tabn. 6.

TaOnuua 6

?gaf_l?mMMA\ni ] df l:”idi _ﬂ Enld l_fn, [dCPI,MM

B Taﬁmme d; =0,5(d,, +d, 4 1) — cpefiid KpynHocrh 4acTHl B Mpefenax
n; + 1 cmﬂﬂ,apmoﬁ ppakimu; n; — YDENBHBIN Bec I (pakUUH B JONAX IH-
IM],LI jni = (En . ldn _ 1) -+ ?II- df ; Eni -— (Eni . 1)) + h‘:; dcpf.:

HEHI' df /(EHI ).

2.8. Tlo maHpm Tabn 6 crpostca Tpaduxky B norapudMuiecKoit ceTke dz‘ =

=f(&n; ) HdcpI =@ (X

).
2.9, 3Haqu}ie d cpi npnnﬁ . = 1 mpuHKMMaeTecA 3a d cp.

2.10. Tlo rpadpuxy d; =7 (En ) OnpemensAeTcst CPeHHAA KpynHocrh Yactvu d ;
=dgq, COOTBGTC'I‘B}’TOHI.M Zn; =0 9

2.11. Omnpepengercs xKoahdmmeHT pa3HOPOOHOCTH TBepHOI'o Marepuana J 110
dopmyse

J =dpldgg. (14)

L]
——

2.12, OnpenensieTcs cpeJHeB3BellicHIAA KPYTHOCThL YacTHIl & o MM, KOTOpBie MOTYT
CYHTAaTBCS METTKHMH NIPH ¥ 41, TIO dbopmyne:

I 15
= V6 Mo/ [T (py-pp)] (15)

rAe M, — cpe[HeB3BEIUCHHAN MacCa MeIKOH HacTHILb, 10 6

2.13. o rpadbuxy d cpi = @(2n; ) ompefensiercs conepma}me B TBEPIOM MiTe-
pHane YacTMI, KpymHoCThiO d (1), T.e. 2m; = n TIpH d =d;; B cnyuae, ey d , >
>d ., npuunmaerca d  =d i 2n; =n=1.

& i
2.14. Cpem{enanemem ﬂ;ﬂamerp 4acTHl d¢, KOTOPBIE OTHOCATCA K KaTeropuu

KPYTIHBIX, ONIpPEOACHACTCA I1TO HopMyne
= (dgy —ndg) /(1 1) . (16)

2.15. Onpenensiercs o0peMHasgs KOHUEHTPauMs MeNKHX uacTHL B TpyGorpoBojie
S, o GopMmyne
_ (17)
So nS ,
e § — o6peMHaA KOHUeHTpauHA Mynbisl p TPYOonposoe, onpenensaeMadt 110 GopMyne

S=T/(T+Xp/Ppg)s (18)



T/K — oTHolleHHMe MacChl TBEPHOIO MaTepHasia K Macce BOMLI B emunme ofnema
My JILITBL,

I[InoTHOCTE nMymenel P ., oNpenengercs no bopMyre
p o =(T + XK)[(T/py + K/pg).
2.16. OnpepensieTca KOHUEHTpAUMA “KPYNMHRIX™ uactuny B TpyGompomoge S m 1O

dbopMmyne
S =8 (1 ~-n). (19)

2.17. Ornpenensiercsa NAOTHOCT. HECYILEN XM HAKOCTH—CMECH BOOB! C MeIKHMU YaCTH-
llaMH TBEpAOTo O , 1o hopMyIte

p(): S{}pfr+ (1 "’SO) pB' (20)

2.18. Onpenensiercs npeleqbHO BO3MOXHAS KOHUEHTpalUUs TBEPOOTO MarepHana
B Tpyfonposope S mp 11O dopMmyne

Snp= Ad-m/QA -n), (21)
I7ie M— NOPHCTOCTh KPYIHBIX YacTHI TBepOOro MaTepHana,

2.19. Omnpenensgerca ko3pduuuerr F, yuursBaonmit BIUAHAE MelKMX YacTHU Ha
CHMO)KEHME SHepro3aTpar NMpH rEIPOTPAHCTIOPTE
F=1 —O,QnS/Snp (1+n(1 —-S/Snp)]. (22)
2.20. Onpepensierca xo3ddumerr M, 3apucsumi 0T KOHUEHTPALMH MENMKHX YaCTHIL
B TpyOomposone
2 16,6 5,

M=1+2538,+10,55, +0,002731 (23)
rge ! — oCHOBaHMe HATYPATBHBIX NTorapHdMOB.

221. OnpenensieTcd KWHeMaTHYECKHI KOXDDHIMEHT BA3IKOCTH Hecymtell XITIKOCTH
v o o dopmye

Vo = VePsM/Po, (24)
Irae vy — KHHeMaTHueCKHURt Ko3ghdHuMeHT BAIKOCTH M BOTHI, M° fe.

2.22. Onpepensercas xod3bdHUHEHT @ ,, YIUTHIBAOIIMA BIHIHHE XaPaKTEPHCTHK
TBEPHOIo MaTepHaJIa, o Gpopmyrne

a, =1/(1,5 — n). (244)
2.23. OnpenensieTcs B nepBoM IpHOHxeHHH QuamMeTp TpyOorpoBosia
2, 10,2
D=3+ nfs [(a,Qp/g] (25)
2.24. Ilnsa HageHHBLIX 3HaueHHH dcp, d, u D BLMHCNAWOTCA IHANEHUA 100 4 cp/D
n100d,/D.
2.25. Mo Tabn. 7 onpenensorcs KoadduuueHTs § 1 0.
2.26. Onpenensercs ONTUMATBHASA CKOPOCTD IBYKCHUS 1Y IBIILL Y TIO (hopMmyne
3
v, =3 \2gD. (26)
2.27. Onpepenserca uuceno Pefnonsaca
Re =v0D/v0. (27)



TaOnuua 7

el S — “E— A — NS sy e S s ey S ey
g e s T

100d/D IuameTp TpyGhI, M

0,30 040 | 0,50 0,60 | 0,70 0,80 0,90
— — L | R ——— ——
1 Iz 3 4 5 6 7 8
0,05 0,050 0,051 0,052 0,053 0,054 0,055 0,056
0,10 0,090 0,100 0,110 0,125 0,140 0,150 0,180
0,15 0,120 0,130 0,155 0,180 0,210 0,230 0,250
0,20 0,140 0,170 0,205 0,240 0,270 0,300 0,330
0,30 0,180 0,210 0,260 0,300 0,340 0,375 0,410
0,40 0,215 0,275 0,325 0,370 0,400 0,435 0,475
0,50 0,230 0,305 0,360 0,405 0,440 0475 0,505
0,60 0,240 0,330 0,380 0430 0470 0,505 0,535
0,70 0,277 0,350 0,400 0,450 0,490 0,530 0,560
0,80 0,250 0,365 0,410 0,465 0,510 0,545 0,580
0,90 0,255 0,375 0,420 0,480 0,530 0,565 0,605
1,0 0,260 0,385 0,430 0,490 0,540 0,580 0,615
1,5 0,270 0,402 0,460 0,530 0,580 0,630 0,665
2,0 0,280 0,415 0,470 0,550 0,595 0,650 0,690
2,5 0,285 0,425 0,480 0,565 0,605 0,665 0,705
3,0 0,290 0,430 0,490 0,575 0,620 0,675 0,715
3,5 0,295 0,435 0,500 0,585 0,630 0,680 0,725
4,0 0,300 0.450 0,510 0,595 0,635 0,685 0,730
4,5 0,300 0,450 0,520 0,600 0,640 0,690 0,735
5,0 0,300 0,450 0,530 0,600 0640 0,690 0,735

Tpu 100 d/ D < 0,05 xoodpduument & npuinmactess pasism 100d/ D.

2.28, Oupegensdercd KoaddHuMeHT THIPABTKYECKOTO CONPOTUBNEHKA TpyGonponona
A\ 1o cnemyoiiin GopMYyIiaMm.,

JUIS HOBBIX CTanbHbX Tpy0 HWiaH TpyO, BHYTPEHHSIS MMOBEPXNOCTh KOTOPBIX OTIUIIH-
¢dobana

A=0,31/(0gRe - 1) 2 (28)

Ans Tpy9d, HaxXomHBLUMXCA B IKCTUTYATAIUMH, WM TpyO ¢ xoppodupoBammiofl BHYT-
peHHeR MOBEPXHOCTHIO

X =024(1.9-10 %/D+1/Re) 220 (29)

2.29. Onperensercs napaMerp Brcpr YUHTBRIBAIOUIMH BIVAHHE XAPaKTePUCTWK TBEp-
AOTO MaTepuana U NyNLibL:

Byp =0 AT Fs/BTs, (30)

rme A = (Py — Pg)/Pg — OTHOCHTENBHASA IUIOTHOCTH TBepHOro Matepuana: § = 0,5 x
X (1+ n - Koatfpa)mmem GOPMBI TBePABLIX YACTHIL.

2.30. OIIPEH.GT[HCTCH COCT2RIIAWIIAN YIIENBHLTX HOTeph Hanopa i O1's Gﬁ}fCIIOBJIDHHiIH
B3IBCILIHBAHYICM H IEPEHOCOM KPYHIHBIX YaCTHLL, UPK V o 1o ti)opmyne

oy = AV? 0/29D 0o/ Py-
2.31. OnpenensieTcs Besmunta K 1o hopmyne

Ko = (Blfp/fov) 1/3
e K < 1, Tovg 2v

(31)

(32)
P

10



ectu Ky D 1, 1oy < Y kp
2.32. B 3aBHCHMMOCTH OT 3HayeHHA K, 3a0iaeTCsT BapMALHOHHREIf PAR 3HaAvYeHHit «

P:PO; vl; pz:---lpn

2.33. IInst psipa BBIGPAHHBIX 3HAYEHH OIpelensIOTCE 3HaveHusa Re, N | Bypr oy

KO no popmynam (27) - (32); pe3yniTarhl pacyeTOB IAMUCHLIBAIOTCH MO popme, nNpu-
peJeHHoUM B TabOn. 8.

Tabnuuwa 8

e L . et -l

Y, M/C L A [ iy Ko ¥/ve

2.34. o paunsmm tabn. 8 crposres copMecrro rpadpuxy K o = @yuv/yv ,=f(vk

[IpoekuHA ToukH nepeceueHHs rpaduxon Ha OCh ¥ oupeHdensdeT 3HaueHMe KpHTHYeC-
KOH CKOpPOCTH ABHXEHHA NYIIBLILL v Kp*

2.35. Benwuuny v Kp cnenyeT yrouHuTs no ¢opmMmyne I'.T. CaszoHoBA.

Vip =V 8oy (Op —2py + pﬁ)/(10"3p3) (33)

I'de pasMcpHOCTH BXOMAIIMX BETWUYKHH: g, M/CZ; dcp* M; 2, T;’M'?'.

3 nmonyyeHHLIX 3HaueHuft v
V 1cp RO TpaduKy.

3.36. QaxTH4ECKaH CKOPOCTb MBHXXEHMA NYJNHIBI Vg B TPyDONpoBONE ¢ NPHHATHIM
auaMeTpoM onpefensaercsa no popmyse (10).

2.37. Tlpn Vp = V yp CICAYIOLIHM STaROM pacyeTa ABJIACTCA ONPEACNeHHe YAeNBHLIX
[oTeph Hanopa B TpyOonposone (CM, HHXE).

238. Tlpuvp#v . da0a10TCst HOBDIe NMPUOMHKEHHbIE 3HAYEHNUS MaMeTpa TPy Gortposo-
N3 H HauMHas ¢ 0. 2.24 BeCr UMK pacucTa NMOBTOPAETCA DO NPUOMIDKCHHA V p KV kps
nocne Yero onpelenANTCH yOelbHbIe IIoTepH Hamopa B Tpy borposoe.

2.39. IpunnMmaercs Gnuxaltitee GoMbliiee CTaHOApPTHOE 3HaueHHE Ouamerpa Tpyobo-
IIPOBOJIA.
2.40. Ins npyugaToro mmMaMerpa tpyOonposolia OUpefelsTcs 3HavyeHus v D’ Re,
A8

241. OnpenensuorTcs yHe/lbHBle TIOTEpPH Hamopa [ , AN HeCylle# XXHIKOCTH NpH
V i, o Gopmyne (35).

2.42.Onpenens0orcs yaensHbie NOTepH Hanopa i o A KPYIHBIX YaCTHU IO YUaCTKaM
TpyOoupoBonra no dopMy

I = 53 d0p/ ds AFSmr?\/ B/S va/vpcos o, (34)

TAS & — YroJ HakJoHa TpyDoIpoBOda K TOPU3OHTANLHON NIOBEPXHOCTH,

xp CTEAYeT BbiOpaTh MeHbllee, IpH 1 = 1 NpHHMMATH

2.43. Onpepgendgercst cymmapHasi BeMHUMHA YICABHLIX NOTCph HANOPA JMA MYNHILL
{ . no Qpopmyne

Ih = I, ¥ (35)
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2.44. IInsa spIifopa ONTHMANBHBLIX NapaMeTpoB IMAPOTPAHCIOPTa HHCTHTYTOM Me-
xannobp paspaforasa nporpamma GIDRON pns peanu3auuu pacicToB Ha JIBM
EC - 1033.

245. I'vgpaBmMecKye pacueThl HAMOPHBIX IYNLITONPOBONOB 301kl M LUIAKA PEKO-
MEHAYeTCA BLIONHATS 110 MeTOIMKe, HanoxchHoll B m. 2.46 — 2,54,

OcHOBHBIMH HCXOOHBIMH JAHHBIMH ABNSIQTCA: (¢ — NPOHAIBOHTENBHOCTE 'HAPO-
TPaHCIIOpPTA IO TBepHOMY MaTcpHany, T/4; (Jy; — BBIXOM HUIaka, T/V; Pr — IIOTHOCTS
TBEPOOIro Marepuana, T/Ms; L — panpliocTs TpaHcHopTHpoBanua, m; Hp — BbICcOTA
noabeMa MyJibilbl, M

MeTomuka K NMOPHANIOK 'HOPaBIIHYCCKHX PAacueTOB B JAHHOM CIy'ae perilaMeHTHPYIOT -
csi PexOMeHIJAIMAMM [0 TMOPIABJIHYECKOMY pacyeTry CUCTEM HAIMMOPHOTO I'MAPOTPAaHC-
MOPTa 307TOLINAKOBBIX MaTepranons, nu, 61-77 (JL., BHUWUT, 1977).

PacyeTHLIC JABYCMMOCTH TIO ONPCOCHEHHIO KPUTHUCCKMX CKopocrefl, npuBegcHubie
B Pexomenpauuax BHHUHWI'oM, nopseprHyTel ananurHuyeckof TpaHcdopmMaumny, He 3aTpa-
FHBAIOLER (DUIIMMECKYIO MHTEpNpeTanuio sBAeHUd, HO CYLIeCTBEHHO yipoulawoueh
Npouenypy pacucra,

2.46. PacucTiias CKopoCTh ABHOKEIUA MYNDLITLI ¥ . TIPH COBMECTHOM TPANCNIOPTe 3011hL

M UIJ1aKa orpenensercH 1to hopmyte P
~ 0,14
—I ¥
IIpK Tparcnopre 30ombl (Oea uraka)
— 0,14

v, =08V pylpy —10; 37)
[Ipu Tpancnopre xuaxoro mwyaxka (6e3 307bI)

¥ 5= 1,33 VP4l Py~ 1 QO14, (38)

247, O6meMHBIR pacxoR nynenst {; Olpepensercs no (gopmyrne

Oy = 3600 (MD%]4) (39)

rie D — NpHHATBHIA OuaMeTp TPy OoIpoBoOia, M.

2.48. O6vemuprfi pacxop Bonabl (Bopnoit cocrasnsioweR nynwns) @ onpepens-
eTcA 1o hopmyre

QB = Qr[ — QT/ pT' (4“0)
2.49, O6nemuaa KoHucHTpauusa Sy onpenenseres no gropmyne

S = Cql (P1Q7) . (41)
250, [InoTHOCTS MYNBITHL O, OTIPCACTINCTCA Mo dopmyne

pH = pB [‘l + (pT{pB o US]] ] . (42)

2.51, Yaenshple nOTCpY Hanopa i - onpedesnsiorcs 1o hopmyne

S —4_ 1,13
i =10 7,010, 1,8 /D 17 /(1 = 1,25:1.8) . p/pe (43)
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2.52.Motepy Hanopa I , na anute L TpyGonpoBoaa onpeacnsiores no Gpopmyne

I = L. (44)

2.53. [loTepu Hanopa Npu NombeMe NYJIbIbl HA BLICOTY H . onpenensiorces no ¢op-
Myne

Ju = annpn’pB (45)

2.54. Buibop HaHBBIroAHeUIETO pexkxMMa I'HAPOTPAHCIOPTA 30JICLINAKOBONR MYJTLILI]
onpeaendgerca CpabHeHHEM DA3JNTHYHBIX BAPHIAHTOB S[I’ Dul BeJTHYHHLI KOTOPBIX

p!
B 00LIEM 3aKJIKUEHB! B fipedenax:

S, =0,03...0,5;
D =020...0,80mMm;

Vp = 1,0 - 2,5 M/c.

3. THAPABJIIMMECKHE PACYETSHI BESHANOPHBIX
[IYI1bA0ONPORO0OB

3.1. Hencvw IHOpaBIMMCCKHX pPacucTOB Oe3HAIIOPHLIX {1yJIBIMIONPOBOLOB U JIOTKOB
SABIIfETCA Onpefesiclne OCHOBHBLIX NapamMeTpos He3HANOPHOTO FUAPOTPAHCIIOPTA, B TOM
YHCJle PA3ZMEPOB KHBOTO cevelUs NMOTOKA MYJIbILI, CKOPOCTH €¢ [ABHXeHUs, YOeNbHBIX
THApPaBIIMYECKHX MOTEPDL H I'EOMETPHUECKOTO YKIJIOHA,

3 2. Be3nanopHbuIfl THAPOTpAHCNOPT CNEAyeT NPOeKTHPOBATL TAKKHM obpriom, wro-
Obl CKOPOCTL ABHXEHHA NYNbIbl ofecheyHBana [IBWXXEHWE TBEPAbIX YAacTHI[ BO B3Be-
LeHHOM COCTOSHHA (¥ Z v «p) - [JapaMeTpsl 6e31a0PHOrO PeKUMA THIPABITHIECKOTO
TpaHCHOPTHpOBaHus ofllpefensiorca no Meronuke B.C. Kuoposa u I11.1. EBpokumosa.

3.3. Pacuers! Ge3HanopHoro tpaHciopra paspaboTaHHBIX I'PYHTOB H HEPYIHBIX NMO-
JIe3HbIX MCKOIdeMbIX BLINONMHAKTCA Ha OCHOBE MCXOMHBIX HAHUBIX, NPUBEOEHHBIX B
pasi. 2, B cneayoolleM opAaKe:

1) onpenensTcs NOTepH Haopa |
CTBYIOLLIHX MATEPHAIIOB B pa3f,. 2;

2) onpelelisieTcl MUHHMATBHBIA yKIIOH TpyObl (1oTKA) o popmyrne

1 Kp o MeToauKe, NpuBe/IeHllOn ANA CoOTBeT-

1= fﬂ KPKII ’ (46)

rue K — xo3dgduuneH1, NpUHKUMacMell paBHbIM Ul MeTaunieckHx Tpy6 1,15 mns
nepeBsHHLIX JIOTKOB 1,2;

3) onpepengercs MWMUpHHA JTOTKA NO Y &, HCXOMAS W3 PABCHCTBA I'MAPABIIHYECKHX
paguycoB HaNnopHOIO MpH Vv Kp H Oec3HanopHoOroe ruapoTpalucropra:

b= 2Dh/(4h D). (47)

PekoMennyiored oTHowtewua: b/h = 3npud = 125 m: b/h = 4dnpud = 1,5 M.

34. Pacuernl 0Ge3HaLOPHOrO THUAPOTPANUCIIOPTA NPOAYKTOB oOGOrauieHUs BBITOMHSA-
JOTCST H2 OCHOBE HCXOOHBIX JAaHBIX, MPUBEACHHBIX B Pa3[l. 2, B ClenyloleM ropsaaKe:

1) npepgBapHTenEHO HasHayaeTCs LIHPHUA JTOTKA D}
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2) onpeacnsicTcs reoMETPHYCCKHHR YKITOH IHa 10TKAa 7 no (popMmyne lile3n

48
= Q2 | (b7 h, C°R) (48)

rge ¢/, — mModava o nynene, M> [cs th — rmyOHHa NMOTOKA NYNBIBI B KPHTHUECKOM
Oe3HanopPHOM pPEXUME, M

V kp ONPEngnAETCA 10 pash 2, C =RY/n — koddpduument llesn; y = 2,5 \/r;——— 0,13 -

- 075 VP (Vn =0,1), n — xoxpduimenT wepoxoBalocTy  noTKa, R -~
MHOPABITHYCCKRHA DALMY C NTOTOKA M

R = thp/ (b + Zth) :

3) Ha3jHavaeTcs BhICOTa BOPTA NOTKA KoTopafX MOJNKHA COCTABMAThL He MeHee 2A KD
35 VYwioHBl gHa KaHanmop M JoTKoB Ang Oe3nanopHoro T'MAPOTPaHCIOpPTa 3017l

¥ LUIJIAKA HA3HAYaIoTCHA, UCAOOA U3 TCXHUKO-JKOHOMHUYECKHMX cooOpaenn#i Y KIIOHBI
NMoTKOB (KAaHAOB) PCKOMCHIY €TCA He McHee, o

[IJ1S 307bI 1,0
" TBCpOOro LJlaka 1,5
NOIAKOTO LDIAKA1 1,8 -2,0

Mpu conmecToM OCelnanopHoM THAPOTPAHCIOPTE 30JH M lIAAKA YKAOHBL JHa

JIOTKOB TIPHHHMAKTCA TAKHMH Xe Kak HpH pasfgenbHoM THApOTpaHcropre COOTBET
CTBYIOUICIO BIUfia LUTaK3

4 PACYI'THI 'MIPOADBPABHBHOTIO H3HOCA
H CPOKOB CITIYKbLbI HATIOPHBLIX CTAJIBHBIX ITYJIBIIOMNPOBO 0B

4.1, PacueThl rHapoabpasHBHOIO M3HOCA H CPOKOB CIYXObI HarnoPHLIX NMYINLIONPOBO-
JOB peKOMeHOyeTCHd NPOBOIMTL B COOTBEICTBHH ¢ PYyKOBOJICTBOM MO pacyeTy IHONIO
BEUHOCTH TpYOOMpoBOOOB I'"ApOTPAHCIOPTHLIX CHCTEM M METOHaM €e NOBBIIIeHH,
paspadoTrantibiMm  HMiucrityTom ropuofi mexaiiukd mm ' A Uynyxunge AxaniemMis
Hayk I'pysunckofi CCP PykosoacTno se pacnpocrpansiercs Ha tpyBonpoBojibl, 110
KOTOpbLIM TPAHCHOPTHPY IOTCA NYJILITL!  COACPXKAIHE TONIBKO TOHKONHCIEPCHBIE KidC
Cbl TBEPABIX MaTePHANOB OO0pa3ywUIHX CTPYKTYpPHbIe XHIAKOCTH, a 1aKXe HA Pexncum
paboThl CO CJloeM  34MJIEHHsT TBCPHBLIX MATCPHAIIOB B HUXHeH uacTH ceueHust TPyOH

4.2. Bpemsa paGoTel nynenonposofa 4o H3HOCA TONUIMHEL cTeHkH Ha 1 MM Ty onpe
nensgeTcy no popmyrne

Tl = Ql/Qr ' (49)

rae ¢y — ofvem (Macc1) NPONYUIEHHOTO IO NYNBNOTIROBOAY TBEPAOTO MaTepHana,
BLI3BABilIEN0 YMEHBUIEHHE TONILMHLI CTeHKH Ha 1 MM, M~ /MM (T/MM) ; Qr — Topopad
MPOU3BOOHTENBHOCTL CHCTEMB! FHAPOTPAHCHOPTA MO TBEPAOMY MaTepuany, M~ /rom (1/

[ron)
4.3. BemtunHa (0 onpegensAercsa no gopmyne
MPH TPAHCIIOPTHPORB AIHH YaCTHIL TBCPIOTO MaTepUalia KPYTHOCTHIO JI0 2 MM

0y = A K K PV p® IK KgK

1,5
0 y 1 (50)

P

ApH TPauCIoPTHPOBAHMH YaCTHIL KPYTTHOCTEIO Oonice 2 MM
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|
f
|
b -4 1 —
4 | I
2
y, | q
2
f ——rde L
0-5 10-15 20-25 30-33
Puc. 2. I'padpux usmenenusa KO3hduumenia K; B 32BUHCHMOC-
TH Or PACCTORHUA TPAHCHOPTHPOBAHUA L, KM
_{_ — A ManoabpasuBHLIX MATEPHANOB ¢ TBEPHOCTBIO H =
2-2,5 no wikane Mooca: — LSS MA1CPHANIOB Cpt}.{jit‘,ﬁ a0-
Pa3HBHOCTH NIpH 2, g H ---..4 5; 3 — s BBICOKOAaOpPa3suBHbIX
MATCPHANOB IipH ff =5
Q, = AK K[ D? 0,23 1K g (51)
2= LDy IR3R P&
rae A, — xKo3pPUUMEHT aﬁpaauBHocm JTasloHHoro MarepHana (recox HOPMaLHBIH
onsa uCnpnanus Uemeniop 1o FOCT 6139 —~ 18, conepxanue S04 >986%, d.,, =0,5 -
0,9 mM), npuuumaerca pasHueiM 8 ¢ 100; 4 — koodpoduiment dﬁpdSHBHOCFH YaCTHLL
T8EPIOro MaTepHana (Taﬁn 9): W — ruapanBIMyecKas KPYIHOCThL [JId CpeJHeB3Be-
[LIeHHBLIX 4YacTHL d — K03 PHIHEHT U3HOCOCTONKOCTH MaTepHaa Nnysbip-
npoBopa (Tabn. 185’ L — Koadacpuuuem HAJILHOCTH TPAHCIIO PTHPOBAHK S, YYUTHIBAIO-

i M3Melenme aﬁpaammmx CBOWCTB TBEPHOOTO MaTepHana o NNMHE TPaHCIOPTHPO-
BaHusa (puc. 2); K, — xkod)HUMEHT OTHOCHTIENBHON MApPoabpasHBHOCTH — OTHOLUE-
Hiue Ko3ddimmetiror abpaznBHOCTH TPAHCOOPTUPYEMOIO M ITAFIOHHOI'O TBEPMABIX Ma-
TepHanoB; 3HaveHus K, sl CHCTeM THAPOTPAHCIOPTa PEKOMEHAYeTCA ONpenensiTh
SKCHEepHMEHTANbLHO ¢ yqemm XHMHUYECKOH aKTHBHOCTH HecCylieH cpennl. MeTooMka

onpefenenns K. paHa B PywxoBoncree (cM. m. 4.1), opuentponoussbie snavenns K
NNpHBEOEHL] B TalﬁII 11; X ﬁ — K03 dHIIHeHT HAKNOHA Tpy O, YYUTHIBAOUIMA H3HOC CTe-

HOK B 3aBHCHMMOCTH OT yITIa HaKJIOHa nynpaonposoga (tabn.12); X p K03 DUIMEHT
npuBeNeHHOR I[UTOTHOCTH, YYHMTHIBAKUIME BIUAHHE IUIOTHOCTH NYNBIELI NS YaCTHILL
KPYIHOCTBIO 10 2 MM, NPHHHUMACTCS B 3UBUCHMOCTH OT 0,

pokr/m’ .. <1100 1100-1300 . > 1300

Kpeown 1 [Cop —po) Pyl Py — Py) Py 0,7

A 4acTHi KpynHocTeio 2—100 mm npu mobol IOTHOCTH NMYNBALL ONPENENAeTCS
no opmyne

Kp:: l/(l + n) »

I'lie 21 - coliepXKaHue B myJbne yactiy xnacca 0—1 MM,

(52)
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Tabnuuma 9

3acTiIl

Koa$HimeHT abpa3uBHOCTH
MartepHan

i —

cpelHelt okaTaH- [ OKaTaHHbBIX

HOCTH
KBapu 8,65 56
I'paHHT 8,5 3,5
[TecyanHk Ha kKapOoHATHOM IIEMEHTE 4,62 3,1
[MecuamK Ha FAKHHCTOM 1IEMEHTE, 426 2.9
necyaHo-rpaBHiiHasg cMecCh

ANEBDOJTUT, NTECKH KPYIIHO3EPHHUCTHIE 3,7 2,1
Cynecu (TsOKenble) , ECKM CPCAHCIEPHUCTHIE 3,3 1,23
HapecTHAK 1,09 058
MpaMop 0,87 0,45
ApPrajuiuT 04 047
CyTRnHHKH 0,1

[l puMeyaHH =R 1. Tlpy HasiuiK B NYABNE Pa3NIMYHBIX TBEPALIX MaTePHAIIOB
xoahduunent abpasumsHoc A onpepnensiercs no opmyre

A= 2?’1 IA i ,100,

rae 74— NPOLCHTHOC COICpXKaHue marepHana, 4 ; — KoadHuMcHT ero abpa3suBHOCTH.

2. TIpH OTCYTCTBMM DAHHLIX O COACPXAHMM TNeCuyaHUKa B TPaHCIOPTHPYEMBIX CyT-

JIMHKaX W apryuiuTe TaOiMuHble 3HaueHHMA A [Ons 9THX MaTepHanoB HOJXHBI ObITh
YBeJIHYEHbs HCXOOSA K3 YCOBMIH comepxanist B HUX 20% KkBapua.

Taonuua 10

MaTtepuan tpy6 Ky
- A et _——— — _—

Cra.ip
Cr.3 (21a510H)

S 1

10 1,1-1,15

20 1,15

35 1-1,15

40 1,25

45 1,3

40X 1,35

25T2 1,35

09I°2C 1,35

3X13 1,65

30XTC 1,3

30XTCA 1,5

4X13 1,5

X12 1.5-2

X138 1,5-2.5
Harnnasxu: 1,5-2,5
T-590 3,1
"Copmanr 1» 3,2-5.3
Monuoruncy 0,45-0,7
Nomspmimnopua 0,8--0,9
[Tonuyperan Ha ociose CKY }5—*3

XpOMHCTEIY yyryH HoX28H2
16



Tabnuua 11

i A S . susrm e . S E—— E——

TpaHcnopTHpyeMsIft MaTepHan K¢

JTANOHHBIN NECoK 1
[naHUeTeIe LHECKH 0
CyrivuKy 0

KBapnesbiit fiecok
npu d, MM:
oo 2 1,8—2,1
2-3 2,7-3
['paBuitHO-raneYyHUKOBLIA IPYHT 22,5
XBOCTbl QnoTauuu yrneoboraTure b-
HBIX pabpHK NpH 30AbHOCTH, %:
no 60 0,4
cs. 60 0,8
OJIOTOKOHIIEHTPAT 0,3~
BogoyromsHas cycrneH3us 0,2
d =0,3 MM
Yrons knacca 0,6 MM 0,8

liname! aniOMHHHEBBIX 34BOlOB:!
§i0,= 10%upn d, MM
no 0,2
no 0,2-0,3
¢B. 0,3
Si0, — 20% npu d, MM
no 0,2
0,2-0,3
¢, 0,3
> 0,4
[TponyK1bl cropanust TBEpALIX ToNMMB™:
30714
TBEPHALIA LINAK
Kuaxuh
30JIOLIJIAK ;
1Bep/iblf LI1AK + 30712
XHAKHA LINaK + 3054
XBoctet o6orautetinst FTOKor*™* npu, mm:
po (0,1

-
L=
Y

2o b= O
| | N
— oo O
wilt P
I
LN

e

i
‘it

n

b

U"Ib'\b-llh--*
A
o
N

b

el

Lh|
| ©
e
-] LN

il

)] b
|

il

!
—_— D

ul

A OOW
i
-
W

il
(=1
I
'h_-.
4

L J

el N R O

0,1-0,25
cs 0,25-0,4

o
l

o

O

*Hioknive 3naueHust Ky O1HOCAICA K NPONYKTAaM CrOPaHHA MeHEe NpOYHOTO TOIl-
nuBa (Haupumep, yrnd mecropoxacHufi Kpachosipexoro kpas, Kyaueuxne, JIbos-
cxo-Bonbickue, UYenaOuHcKHE CHAHUBLI U T.IL), BepXHHUC — OTHOCHICNHEHO NPOYHOIO
(maupumep, yriau JoHeukue, Ixubacry3ckue, Kusenosckue 1 T.01.) .

**Bepxuue npepenbHsle 3HaueHMst Ky oTHOCATCA K OTXOAAM C COMCPXKAHHCM
Si04 (unu Ipyrux BLICOK0AOpa3uBHbIX Malepuanon) cs. 70%

4.4, PacueTHYIO TONUMHY H3HOCAa CTEHOK INYJNBIONPOBOMAa O p CAElyeT OnpeniensTs
no opMyrne

rie T, — pacueTHbIi pecypC O9KCIUTyaTalluHM NYJIBIONPOROJA 32 BECh CPOK CNMYXK-
6bl, neT; n — wMcno paboyuX nonoxewu#H TPyOd NpuU OCYMIECTBNCHHM nmpodunaxTHyec-
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KX ToBopauMBaHu#; ¥ — KOOXPHHMIMECHT HepaBHOMEPHOCTH H3IHAUMBAHMAS

Kg -

KOPPUIMEHT HCUONBLIOBAHMA PEeCYPCOB TOMUMHLL CTEHOK MPH PO HITAKTHYECKOM

[IOBOPaUNBaAHUH.

BenuuuHel #, 'Y, K'g§ onpeRessniores no Tadn. 13 (ana MeJIKO- ¥ CpeiHe3epHHCTLIX
YaCTHIL TBEpAoro Matepuana) v no tabn. 14 (mas vacti KpynHoctso 2--100 mm) .

TaOGnuyga 12
Yron nakno- Kosdduimmernrut Hakioua 1pyd Npi KpynHoctH HacTHY
HA Y b~ TBEPAOrQ MaTepHana, Mm
nonposoaa {———- — — ——— - — — -- — ~——
B, rpag | 1o 2 2 # Gonce
HUCX OO UMK BOCXOAHIUUH HUCXOIIUHA BOCX OILALLLHNA
o1 0K MOI10OK 101 0K [OTOK
0—15 1-1,07 1-0,96 1-1,4 1--0,95
15-30 1,07-1.4 0,96 -0,93 1.4-2 0,95-0.89
30-40 1,4—-1,55 0,93-0,88 2-2,25 0.89- 0,86
40-6, 1,6§—~1,13 0,86—-0,68 2,25-1,63 0.86--0,65
60-75 1,15-0.65 0,68 -0,45 1,65—-1,25 0,65 -0,4
715-90 0,65--0,4 0,45-0,3 1,25-0,4 0,40 -0,3
TabGbunumna 13
Koadhu- | Inauenue xo2thduuueTa upn d <2 M;‘[ 1 —‘PMw I'pan
LHCHT ——— ——— . - ——
0—-45 45-90 90—-120 120180
7. 6 4 3 2
W 0,45 0,55 0,6 0,75
K§ 0,8 0,8 0,9 0,9
Tadbnuna 14
KoadduumeHt 3HayeHHe KOAPPHUMEHTOB B 3aBHCHMOCTY OF YT/ HaKJOHA
Ny IbINIONpoOBOLA ﬁ, rpan
0-25 25—45 45-75
Cropocery O8umenua nyavnel Ve =~V
Y 0.5 0,6 0.65
K§ 0,5 0,8 0,9
Cropocry dguwenun nyavnst Vi ~1,25 Vip
n 4 3 2
Y 0,55 0,65 0,75
Kb 0,8 0,9 0



Puc. 3. ’'pahuk 3aBHCHMOCTH 4.
ko3 dHuHeHT2 (3 OT yria

HAKNIONZ Ny AbHONpPOBOAA 3,

FPaA 175}
{31
{251

"o 0o 20 0 4w 50 &0 A

[Ips 2rom B Tabn. 13 yros cexTopa MaKCHMAalILHOTO H3HOCZ @, ONPEAENAETCA MO
dopmyne

0= K prpPl P g 1(p P, ), (54)

rae K ,— smmipHueckuil xos@duigedr (K 'S 2000 npud &£ 0,5 Mm; Kl’o =1600

nph d 0,5 — 1,5 MM); 3~ KODIMWEHT yIMa HAKNOH MyNLIONPOBONA, ONpPeae-
NAeTCA no rpadiky, npuseAcHHOMY Ha puc. 3.

4.5. YTouHeHUe TONMIIMHL! CTEHOK MYJIBIIONPOBOJA € YHYETOM YCJIOBMIt 3KCIyaTa-
1IIMM U KOPPO3UH CTCHOK 5y onpenensercs no bopmyne

§,=Ky8,(1+0,18), (55)

rie K y ~ ikoaddHIMEeHT, YUUTRIBAIOUIMI YCHIOBUA SKCIITyaTaUMH CHCTEeMb! THAPOTpAHC-
OPTa, IS HPOCKTHPYEeMbIX CHCTEM NpPUHUMaeTCHd Anst TpyO: M3 MaTOYTNEpPOoUCTHIX
crayiefl, 4acro HaxoRAUMXcS B pesepBe 0e3 koHcepBauMHd — 1,353 M3 KOPPO3IMOHHO-
CTOMKHX MaTepHaNOB HAH paboTanouiX NOoCTOLHHO M HAXOSILLMXCH B pe3epBe B COCTOA-
HHM KOHCEPBaIMM HE3aBMCHMO OT Marepuana Tpyd — 1] O, — MuHMUMAanNbLUO HONYCTH-

M4 W3 YCNOBHMH TNPOUHOCTH TONUMHA CTEHOK Tpy6, onpedcnsaeMas  mo
CHull 2.05--06—85.

lonyueinioe no dopmyse (55) 3xaverme 5y oKpyTTIgeTcst po Onmmkaluleit cTaH-
napTHo#t TomumHbl O B cooTBeTcTBHU ¢ fciictByrouM ['OCTom Ha TpybonpoBonpl.
Ecnu 3naueHue NpeBbILAET MAKCKMATBHYIO TONUIMHY CT€HxH TpyGonposona, mpe-

pycmotpentyio 'OCToMm, oHo ymetbligercst fo Omikaiiuedl senquntbl, sBpiOMpaemon
3 CTAHOAPTHOIO PAAa TOMUMH,

4 6. Texuuueckuil pecypc nynenonposofa T (wicroe BpeMs paboThl KO NPEAENLHOTO
M3HOCA 32 BeCh IEPHOJL 3KCIUTyaTalu) onpefensercs 1o opmMyne

T= (8- 8§, )Tyn YK g/K,. (56)

4.7. PakTHUECKH CPOK CNYXKObI MyRBNOTIPOBOAA A0 MPCACAERHOIG H3HOCA Tq),ﬂc'l :
onpeensicTca no Gopmyne

T(P =T +1,, (5§7)

rpe to — CyMmapuoe Bpems BCCX MMPOCTOCH NyNLIONPOBOAA JI0 KCTEUYCHUSA pecypca
T, 1nef.

4.8. Bpemsi paGoThl NyNBIONPOBOAA A0 OUCPENHOTO TMPOYUNAKTHUECKOTO MOBOPA-
yuBatus T, j1eT, onpelenseTca no dropmyne

T, =Tl (58)
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4.9, OpHeHTUPOBOVHBIN CPOK CNyXObl KPUBOJIMHENHBIX YyacTkoB TpyO nynbnonpo-
Bona T, pHY <1,25» kp CTCAYET ONPCAEIATE o PopmyIe

— 16,5
TK"TGI)[ 2_"+1]!
(RID -2 < +11
roe R — paguyc nonopoTa KPHBOJIMHERHOTO yYacTKa TpyObI, M.

4.10. TIpu pacuycTan CNCHYCT YUMTBIBATE, YTO H3HOC B CTHIKOBKIX coeMHeHUAX TpyO.
ocoferiHo B (nalueBLIX i ObIcTpopa3zbemHbIX, Ha 25-50% 6osipmiec n3toca Ha 1pH-
MOJIHHCIHHBIX YUACTKaA,

o

(59)

5. TENTOTEXHUMECKHE PACUHETHLI HAITOPIHBIX Y JIBITONTPOBO 0B

5.1. TeMioTexNMIECKHAE PACULTHI HAHOPHLIX HYNLICHINPOBOJIOB BLUIONMIAIOICH B lie-
NAX OfpeeNicHWA [UIMHBL HEC3aMep3a0Iero Nnyasnonpopoda MpH 3a/IAHHBIX IHMITHX
YCIOBUAX JKCILIYATAMK, TIPOACIDKHICHBIOCTH lpeOuiBanua nynniunl B tpyboupono-
AC MPU BHCIAMHON W HCNpeAycMOTpeHiioft ocTantopKe paboThl THIPOTPARCIOPTA.

5.2. JiuMpa Hce3amepsaloilicro uynnuonposoua Ly MOXET Ob(Th ofipencnicia 1o

dopmyne
PuOnC (ty =ty +PqQn-Hp /427

Lys & — -~ ;

60
HD ¢ (60)
raoe C — ypaenbHast 1CIoeMKoOCEh ysielbl, KJDk/ (Kr . OC), onpencriserca nn3T:16n. 15;
Pn  — MNOTHOCTh NyALnnul, T/M~; P — APOMIBOAHTENBHOCTL IO Nynene, M- M; ty -

HAYANMhHAA TEMIICDATYPA TIYJILILL B 3yMIpe, DC; [ -~ TcMIlepatypa HylsLisl Ha pac-
CTOHAHHH LH:} OT 11acoca, UC; Hy — pacderisI Halop, paaanuacmmﬁ HaCoOCOM, M BO]I.

CT ; ~ " Koa(pHiMeHT refNNooTAaUUd [JIA  HeW3OJIMPOBAHHBLIX CTaNBHBIX TPYO,
Br/(Mm° . OC), onpenensicica no 1al0n, 16; ¢ — Temheparypa HapywHoro Bosnyxa, °C,
Tabnunua 15
[InotHocts 3 ] 1000 | 1032 1 1065 | 1102 ¢ 1142 | 1230 { 1330 | 1450
Iy NLNLL, KT/M
Ynenshas ten- 4 19 4,01 3,855 | 3,64 3,52 3,18 2,84 2,51
JTOCM KOCTE |
My nbNbI, KK
(KI‘ UC) |
Tabauuga 16

[Inamerp JHauCHHe Koa(pPuuHeHTa (L NPKH CKOPOCTH BeTpa, M/c
1y nb1o- ——— f—— e —-- -
NpoBoAa, Mm | 1 3 6 i 9 1 12

. S S — - - — ] - - —
400 3,93 13,49 22,79 30,59 44,54
500 5,65 12,79 21,52 29,08 36,4
600 5,38 12,21 20,82 27,69 34,19
700 5,23 11,86 20 27,1 33,26
800 5,06 11,4 19,42 25,82 32,33
900 4.88 11,07 18,72 25,24 31,4
1000 4 74 10,76 18.14 24,19 29,77

5.3. Hponomx i cabHocT, NpelBIBAMNA NyNEDbI B HCyTCHNEHHOM HYNBLIONPOBO-
ge (Bogel B 1pybonpomone) niamcrpom 300-600 mm npu ocranonke ruspoTpat-
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Puc. 4. I'papux A onpepeeHua AO-
Ny CTUMOi TIPOMO IDKUTENBHOCTH OCTANOB-
KH HaNOMHeNHOro BOAOH HeyTemieHHo-
ro TpyGonpoBoaa nramerpom 300

600 mMm

4, Z 4 6 8 0Tt

criopTa peKoMeljlyercs onpegensats Mo rpadHKy, NpHBEJIEHHOMY Ha pHC, 4 (cocras-
JTel 1o onpiTHeIM JanibiM BUHUMUT wm B E.Bencheesa).

5.4. KoJuuecTBO CanibHHKOBBIX KoMitenicatopop ks Heobxonumoe [l ycTaHoB-
KH Ha ApAMOJIHHEAHOM yUacTKe NYJIbHONPpOBOAA [IHHON Lny onpenenserca no ¢op-
MyJie

Lny
Ny = , (61)
In
rpe Iy — PpaccTosHMe Mexy CaNlbHHKOBBIMH KOMIICHCATOPAMM, onpenensgeMoe 110
dopmyne
lex
lqg = ~
(B & tKy)
o — cBOGOAHBIR XOM CANBIHIKOBOUO KOMIICHCATOPRA, papupiit 0,15-0,2 M; g =

= 0,000011 — xosdduiiedT NHHEHHOIO pacuidpenna CTAJH, 1/0C; At — uaMele-
Hye TemllepaTypbl CTEHOK NYNLIONPOROJR, C yUeTOM Harpena COJHUcM ONOPOXKHEH-
ol Tpy6st, 0C; K, — K03 pHUHERT 3anaca, npimaeMsiit pasieim 1,15 -1,2.

55 Yxnaaka TpyBonposonos ameiikoit” Ge3 HUCNONML30OBAHUA KOMIEHCATOP-
HeIX yerpodleTB juisi paboTel B HH3IKOTEMIEpaTypHbIX yCITOBUAX JIONYCKASTCA [IpH
0GO0CHOBAHHHA COOTBETCTBYOUINMH craTHIecKMMH W NMPOYHOCTHBIMH  pacieTaMH
¢ yueroM HauGosiee HeGMAroRPUATHOTO COYETANHA HArpy30K.

6. PACYETHI ¥ BHIBOP OBOPYJOBAHNA

6.1. llenvio pacueToB oBOpyNOBAHUA THAPOTPAHCIIOPTR ABAACTCA onpeeneHue
fiapaMeTPOB HACOCOB M HX NPHUBONOB, TO3BONAOUECE BLIOPATh TUMBLI U KORKYECTBO
ofopynoBaHKa Jyia ycroituupoh paBoThl CHCTEMBI THOPOTPAHCIOPTA B 33AHHBIX TIpe-
enax BuIXOMA MYJBIBI OT TEXHOTOTHIECKOTO Npoiecca Upe/ITpUATHS.
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6.2. Onpepenetine nNapamMeTpoB HACOCOB M MOLUHOCTH HX NPHBOJOB NPOM3IBOMMT-
Cs Ha OCHOBE pacueToB CYMMAapHLIX NOTeph Hallopa B CHCTEMe ruapoTtpancnopra. Pac-
YE1 1101¢Phb liallOpa B CHCTEME Bejiercs 110 popmyne

Hower Tho (P — Py) /P THr P/ Py i1l +
+ LHy (V2 - Vi) 128 Pul Pu, (62)

1Ile g — rayduna BCAcbIBAlM NYNLNLI - PACCIOAHME O YCThsi BCACLIBAIONCH 1py-
Ob1 10 ropuioHia Boudbl, M; Hp —~ [€0UC3HYCCKAR BLICOIA NOULEMY [YJILIILL - pdC-

C1OsitiHe O1 10PH3OHTA BOALI A0 OCH BBITYCKRHOTO cedeHud TpyObl Ha Kaple HamLIBa,
M; L — pnuia rpySonposofnos, m; ZH,, — cymma BCex HOTeph HAMOPa HA MECTHbIE
CONPOTHUBIIEHUA B apMarype, paconubix yacisax rpyfonposonos, m;

— 2
2y = ZEy Vp©/ (28);
M~ KO3 HIHENT, YYHIBLIBAOILHA  OTHENkHbIE  MECTHLIE  COUPOTHBACHHA;

VH:2 — VH‘E | 28 — P43HOCTh CKOPOCTHLIX HAONOPOB B KOHEUHOM H HAYAJILHOM ceue-
HIsIX rpyOdoIIpoBOaAd, M BOA CT,

IIna yuera BO3MOXHOI'O CHIDKCHMH HANIODA NYNBINOHACOCOB B NpONHECCE IKCUNYa-
TAUMH 34 CYeT IuApoabpalUBHOrO H3ilocd creflyel Beeciy kosdpduurent sanaca Ky =
= 1,10-1,15. B sioM cnyude Tpebyrouics HANOP, 110 KOTOpPOMY AOJDKHBI BLIGHpATD-
CA HACOCHL, COCLdBHI 4

6.3. Ilna pacyeToB Ha ypoBHe NPOCKTHLIX Npopaboroxk cymMmapHslic NOiepH Ha-
nopa B cHCremMe THAPOTPAHCIIOPT1A MOXKHO ONpEeReNnuTh No GopmMyne

H =K K,lLiqg THppo/py, (64)

rne K9 — K03 pHuMenT, yudiniBaonyd MeCcTiible nolepd nanopda. Benuumna ero mo-
Xer NpuHMMalecs B nNpegenax 1,05—-1,1 B 3asHLMMOCTH OT JAaNBHOCIH TPAHCHOPIH-
POBaHKsA H CNOXHOCTH 1PaCChl.

6.4. Paboyuit pexxHM THAPOIPAHCIIOPTHOR CHCTEMLI oupeaensie1cs rpauuccKuMm
[lyTeM MO TOUKe MepeceyeHHs HalOPHOR XapakKTEpHCTHKH Hacoca ¢ XapaK repuMcTHKo#
rpybonponoga. IlacnoprHas xapaki1epHMCIHKa TIpyH10BOro ildcoca [aercs npuv pabo-
T¢ Ha sofe. llepecuer HaMoOpuHoOM XdPAKTCPHETMKH C BOMAbLI HA NYJIbIly MOXHO LIPOH3-
BOJAMTE 110 hropmynie

Hn =Hy oyt | (PpN) . (65)

rne Ty — KI1I nacoca npu nepekayxe nynsiis!
Mu =1 -1pftyg (1 -Ng) P/l

st cHetemM  rugporpaticiiop1a, repeiaynuBaoUiHX fecHaHo-rpaBHiRiibIe CMECH,
nepecyer Hallopa Hacoca ¢ BOJILI HA THAPOCMECH NPpEeANoOYIHTENLHEN IPOH3BOJIMLL 110
(hOpMyIJIe, B KOLOPOR YUHILIBACICH I'MAPABIHYCCKANA KPYIIHOCTD MATEpHalla:

Ho=H, (1+5 1.2\ ¥, (66)

rae S — kouienTpauus nynpisl; W - kosdduipent 1pancnoprabensiocTn, ollpese-
nsaembiit no dopmyne (9).

6.5. BaKyyMMETPHUCCRAS BBLICOId BCACBIBAHHIL 1O NACNOPINBLIM AAHHLIM COULT-
BerciByet paborc Ha pojie Uil IPAKIHILCICHX PACULTOB MOXHO NP HHUMATD
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JLOT
) 1.

(qiomn ) 5 = (g

BdK (67)

6.6. XapakTepHcTHka cHuctemst TpyGonporomgoB npu paGoTre Ha BOOe, T.e. 3aBM-
CHMOCTL comnporusriehusn TpyGonpoBonor ot obsremMHOR nopauwn HTP" npeacrasnser
coboft kpuBylo, WMemNy ypapHenue napabonpl, Xapak repucTHKa CTPOMTCH 1O HaH-
HLIM pacuela no1eps HATOPA NPH pa3JIMUHLIX TONLayax, Mo ypaBHeH WO

Hyp =Hep + KO?. (68)

ric I — cratideckuit nanop, KoTopuifi fpu paboTe Ha BOJle COOTBETCTBYCT reo-
ne3irieckof BeicoTe hoabeMa fHp; K — koo duinedr mnponopunoOHanhbHOCIH, KOTQ-
peIft ans pacdernof nonauy @ seluMenserca no ¢gopmyne K = igl (1,05...1,1)/Q~.

XapakTepHUCcTHKA cHcTemMbl 1pyGonpoBonos Tipn paboTe ua nysnsne HTp(n)—
— (01 cTPOUTCH HA OCHOBC pacieTra notepk nanopa no dopmyne (§8) s oTAEIIBHBIX
BeAHUMII TIoNlaud (I B NOpelenax 3a0anHioro JauanazoHa M3MeHeHUsl TIPOU3IBOIHTEIb-

HOCTH OT (Jyy1in 10 Omgx-

6.7. Pexxumbl paboThl (NMapamcTpbl) OUpefensiorcd rpagrvecKyMm NyTeM MO TOu-
KAM JiepecedeHyst HaAropHoHl XapaKTepHCTUKH HAcocd, NepecudTaHHofl To BhILICNPH-
BelleHHOH METOJHKE JUIA YyCHoBMA paboThkl HAa Nynbhe, B XAPAKTEPHUCTHKH CHCTEMBI
TpyQornposonos, nocrpoentoil B npegenax Qwmim U Omax-

6.8. Heobxopmumass MOILIIHOCTE UPHBOJIA TI'pyHTOBOIQ Hacoca /N onpenensercs Mo

dbopmyte
N=0QnwHupn!l (y - 102 - 3600) (69)

6.9. BuniGop Hacoca UPON3IBOUAT 1O KATANOTaM-ClIpABOUHKKAM,  COJEPXaIiUM
paboune Xapaki1epHCTHKH HACOCHOrO 0DOPYNORAN KA.

TexHHUCCKHE HIAlHBIE TPYHTOBBIX HACOCOB, UPHMeHsIeMBIX IR THAPOIpaHcnop-
T4, IpHUBenelnbl B npua, 3,

B cnyyae, Korma HOMENKIIATYpa BLIIYCKAEMBIX HNPOMBINUIEHHOCTHI0O HACOCOB
e COJICPXHUT Hacoca, MapaMeTphl KOTOPOI'd B TOYHOCTH COOTBETCTBYWOT Tpebyembim,
BuIDupacTess Gmpkalinndt no napamerpam. Ilpn stom npencraBnsiercs BOIMOXHOCTE:

M3MEHMIEL XapaKTEPHUCIMKY BbIOpanHoro tacoca 32 cuer HIMEHCHHA 4acToThl Bpa-
et pabovero koneca (cMm. pasi. 9, tabn, 18) wiv ymeHbslIcHHUA AHaMeTpa Kojie-
ca 3a cuer nonpe3xu (em. pan, 9, tabn. 19);

NMPOU3BECTH TMONTOHKHW pexiMa paloTel, H3MeHIB nuamelp BhriOpaiioro 1pybo-
[POROMAA KITH NIPHHATYI0 KOHIEHT PALLHIO THIPOCMECH,

6.10. Tlpu cyniecTrBeHHOM H3IMEHEHHU THPARTIHYECKOTO CONPOTUBIICHHS MYJIb-
NONUPOBONA B 3aBUCUMOCTH OT YCNnoBull TpaHcnoprwpoBaHus H obreMa nynensl, NO-
cTynawoiueit oT TEeXHONOrW4ecKoro Mpolleccd, peKOMeHIYyeTcad B UeNsAX COKpauieHHA
HENPOH3BOJIIMETHHOTO pacxola 3NEeKTPO3HEPTHH U yMcHbIHCHHS abpa3HBHOTO H3HOCa
o0OpynoOBaHUA NpUMeHeHHe NMPUBOJA HACOCOR ¢ pErynupyemMol 4acToTOd BpalicHUA,

7. TEPEKAYHUBAIMHE CTAHLUHWH

7.1. Komiononka nacocHofl cTanuuu NUPOH3BOJUITCH B 3IBHCHMOCTH OT ee pac-
MONOXKEHHA [1a TeHnmane TIpeanpHITHs, penbeda MCCrHOCTH, HANpaBlAeHUs W ycnoBuif
OIBOJJAa NYJILAKI OT CTAHMUMH, 31aHKe HacocHoll cTaHuMy HOIDKHO HMelb Haubosiee npo-
CTYi0 (pOpMYy B MJale H COCTOAIL H3 OJIHOTO UM HECKOJILKHX MapannenbHRIX Mpose-
TOB ¢ MHHHMANIBHLIM HHCIOM THITOPA3MCPOR KOHCTPY KUK 1Mo IMHE K BhicOTE.
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1.2. Jlna obecneyelus HauexKHocTd pabGoTb! CHC1eMBI THUpOTpAaNCIIOp12a HaA Ha-
COCHBIX CTAHLUHAX NOMHKHLI NMPeAYCMATPHBATLCA pe3epBiibie HACOChI, KONMHYECTBO KO-
TOPLIX peKOMeHAYeTcs MNpMHHMAlbL [0 COOTBEICIBYIOUIHM HOpMAM TeXHOJIOTHYeCKO-
I'0 NPOEKTHPOBaHMA,

7.3. B nomeuieHuy OyaploHacocHON ClaHUMH TexHonorudeckpe obopyrosaHHe,
apMalypy o 1pybonpoBoabl clieflyer pasMelnldTh ¢ yuyetom lieobxollimocr obecne-
HEHHA K HHUM JOCTYNa noach juisd o0cny K MBaHH, OCMO1pd HIH 3dMeEH b,

LHinpuuy npoxoxos cnegyel NPpHHHMATL, M

MEXIY MallHidMH ., 1,2;
MeEX/y cTeno v Maiuwioh .., 1;

MECTHLIX CYXeHMH NnpH cobHioAeHUN HOpMaJbHBIX paboyuX NPOXOHOB MeX-
Iy MAallHHAMH KM MexXuy CcTeHOW M MalllHHOH, K MaluMHaM U MEXaHH3IMaM

nnA obcnyxuBauug WM pemonTa, Kk 6axkam, yaHaM M pedepsByapaMm s o6-
CITYKMBAHMA M peMoHlTra,,, (0,9,

7.4. Pasmepnl GyHOaMeHTOB MO arperaTel lynuiloHacocHoft ci1aHuMM BeIOHpa-
orca B 3aBUCHMMOCTH OT rafapuioB arperara, rpyHTOBBIX YCNOBUH B COOTHBETCIBHH
C AHMHAMH4YECKHMH H  CraTH4e€(KHMH pacuetamy, flpu npensapurencHolt yciaHos-
Ke HAacOoCOB Ha oraenbHOM dynaamMeHTe Maccy (yHAaAMeHTa peKOMUHIIYeTCA Hd3lHa-
YaTh H¢ MEHee deM B 3 pasd npeBocXodiie coOCcTBeHHYI0 MACCy Hacoca,

7.5. Nlynbnonacocisie cranuuy rnepsoro nogbema ¢abpuk no odoraieHwo pyn
ClielyeT pacnojaratb B 3fjaHMu Kopuyca oboramenus nubo Ha nnowgapxke oboraru-
TenbHpix (pabpuk B HenocpeacrBeliyofl 61130C1H 01 31aHHA Kopnyca o0OrajcHHA.

Bo u36exalue 3aTonneHuss HACOCHBIX ClAaHUHA 1IepBOro floAabemMa 1IpH OCraHoOB-
Ke HAacOCOB clieQyer yCTpaHBarb apapiiiHble CaMOTeYHbIE OTBOALI, MO BO3IMOXHOCTH
C ABTOMATHUECKHUM MepeKoyeHeM [10IrOKa Nynbiibl M3 3yMNda B aBapHAHBIA OTBOJ
(JtotoK), u aBapuBHeie Baccefint (xkamepbi), 00beM KO1OpPLIX JO/LKeH Ha3Ha4a1bCs
M3 pacyera npHema Nynbnwul B Tedenre 0,5 4 (1 uy) pabGoi1bl NynbullOHACOCHON CraHuMH,
IIpn atom pgomxHel O6b11b TpeycMoipelbl 3ddheKTUBHBIE CpelciBa Ui ONOpONKHE-
Husa aBapuitHelXx OacceliHoB (kamep).

7.6. ITlomewsene HacocHo# clanuMW [AOJDKHO ObITH 0060pyHoOBaHO HOPeHAXHBIM
NpUAMKOM BMECTHMOCTBIO He MeHee 1—-3 M~ anA cbopa HpeHaXHBIX BOL H Boja Moc-
jie THOpoyOOpKU NOMeELUCeHMsI. YKIIOH 1ona B MOMeEUlcHHH CTaHUMM Jo/KeH Obirn He
menee 1%, a ykKJsoH fpeHaxHoro norka — 1,5%, uro posbkHo obecrneyuBarb csobon-
HbBIA THOPOCMBIB € MOJIOR H 1paliCIOPTHPOBAHUE NPOAYKIAa CMLIBA K OpeHHKHOMY
NpHAMKY. B KauecTse HAPeHaXHBLIX PEKOMEHAYIOTICA HJACOCHI fund 'TuomM’™ MM UeHT-
pobexHble camoscacuiBaloue nacocnl tvima HUC. Ilnsa pe3epBHpOBaliHA ApeHaxHLIX
HAacOCOB [ONYyCKAETCA MCIIONb30BAIL BOUOCTPY AHLIA 2KEKTOD, npucoegHieHHbpld K
CHUCTEME YIUIOTHHTEeILHONK BogLl.

1.7. Ina skcunyarauuu o6opymoBaHHA, apMalypel B TpySONpoBOOOB HACOCHBIE
CTAHUMH HOJDKHBL OLITE 000pY/10BAlbI 3IEKIPHYECKHMH K\ PAHAM M.

7.8. B oTnenvuo crosigel HacoCcHOR CTaHuun Hosmklia ObIth 1IpCAyCMOlpeHa MOH-
TaXHAasg NoMaAKa [Jig IpoBeldcHHss YKPYNHHIENbHOH CcOOpKH. pemMoiila H peBH3UM
obopynoBaHusi M apMalypbl. PaiMepnl MOHTaXHON NIOUIALKHM B IUIANE ONPENCIHIO-
cd rabapuramu npumensaemoro oSopyposanus, NpubixKeHNEeM KPHOKA KpaHa H BH-
JJOM BHeuiHero TtpaHcnopra, Hocrasnsats o0OpyHoBaHHE, apMaTypy M MaTepHanbl Ha
MOHTRXHYI0 MJIOWAOKY Cleyel HapyXHbIM MOHOPENbCOM, 3BTOKPAHOM, aBTOMAIlH-
Hoft unu nebeaxoft, B nomellennn HynbiloHaCOCHON C1aHIMH [UIA NPOH3IBOACTBA MeJl-
KOO PEMOHTA CleAyeT NpeayCMaTpUBaTh MacCTEpPCKyl0 HIH cBoOopHoe ™MecTo Ans
YCTAHOBKY BEPCTAKa M HEOBXOAHMOro MexaHHyecKoro obopynoBauui,
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7.9. llpy pazpaBore apXHUTEKTYpPHO-CTPOWTEJILHLIX peulcHull OTAeAbHO CTOo-
(I{HX HACOCHBIX CTAaHUMIl creyeT MpejlyCMaTPHBAThL CAHH13pHO-DBITOBLIC W cliykel-
Hple nomMeryelinsg. Cocras 3THX NOMeENUCHHMA H MX NOKa3aTeNnid HAa3HAUAKTCH B COOTBET-
cTBHH ¢ TpeboBaHuaAMHU "CaHUTapHLIX HOPM TIPOCKTHPOBAHUA TTPOMBIUITIEHHKIX Nped-
npusaTui™ CIi 245-7 1.

8. PACUETHI YCTPOWCTB 3AINUTLI OT THAPABJIMYECKHX YIAPOB

8.1. TIpuiuHamMu BO3HHKHOBEHHA TIVIPABIIHUCCKHX YIApOB (pe3koro UOBbIie-
HHA NaBJIeHU) B HAIOPHBEIX KOMMYHHKAUHIAX MOTYT ABJISITRCA: pPE3KOoe 3aAKPLITHE
KaKoro-imbo 3anopnoro ycrpolcTBa, 3aKyNopKa INYJNRIONPOBOAA, pe3koe H3IMEHEHHe
JIOTHOCTM TYJIRIBI, BHe3allHass OCTAHOBKA HAcOCd, CKOMJieliHe BO3AYXAa B OT/IeNILHLIX
NOBBLIMICHHBIX YUACTKAX NYNbITOIPOBOJA.

8.2. Ilpu BnicTpoM MepeKpPLITHH ITOTOKA NYJTRIILI M IPHW OTCYTCTBHH B NyINBIE CBO-
OOHOTO BO3NYXAa MAKCHMAJILHAA BelHUWIA MIpeBbIUIeHHA AaBlicHus Hap pabounm (rua-
paBnaHuccKoro ynapa) & Py nynsionponofie onpesensierca no ¢dpopmyne H.EXKykos-
CKOTO;

AP = apd v/g, (70)

IJie @ — CKOPOCTh pacnpocTpaHenus yrapuod BonHbel B IysislionpoBone, M/¢ (npH
Pa6 <3 MIla onpenensiercst no 1abn. 17, npu 6oibLIHX JIABJIEHUAX ~ TIO ClUEUHATib-
nbim MeTOAIRKaM) ; Oy — HametieHHe CKOPOCTH NBIDKEHHA OYAbIbLI, M/C, MPUIAMALT-
CA PaBHbIM Vp; § — YCKOpeHHe csobopioro nageuns (9,8 m/c”)

Tadonnua 17

L L b

BonyTpeuuuft] TonumHa

CkOpocCTs pacnpocTpatecHHsl BOJIHBI THAPABIHYECKOTO
yaapa, M/c, I XBHKCEHIH My IBIbI ¢ YaCTHUAMH TBEPIOTO

IHaMer CTCHKH

Ty HBHOP N MATepHaTa KpyMHOCIHIO, MM

nponoua, |{Iposoja, 1o 3 l Gonee 3

MM MM M 4K CH- MHHH- MAaKCH- MHHIi-
L | MaJIbHA S L Maiblag | mansias J MasnpHas
200 6 1250 1200

200 8 1250 1150

300 9 1150 1060 1100 1100
400 10 1060 970 1020 930
500 10 970 920 930 860
600 12 920 850 860 800
700 12 850 7190 800 740
800 12 790 740 740 680
900 15 740 720 680 640
1000 15 720 640 640 580
1200 15 660 640

8.3. llpu MemreHHOM MNepeKphITHH MOTOKA Uyiblbl H PH OTCYTCTBHH B (1yfb-

ne csofoHoro so3yxa &P onpefensiercs 1o opmyne:

AP =21 pA v/(tsg), (71)

rne | — jpumna npobera yaapitoft BOJIHBEI MO 1YJILNOIPOBOAY OT NYyNKIOHACOCHOK CTaH-
IUHH [0 repeKkpblBaeMoif 3aBHKKH, M} {3 — BPEMSA 3aKPBITHA 32NBHKKH, C,
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8.4. Ilna 3amMrel NyasnollpoBOgUB OT [ HUpAaBIHYECKHX ynapos HeoB6Xoaumo
cobmonare TpeboBaHuMA K 1pdacce NyNBUONPOBOROB, npeaycmoilpedunle Ciiull

2.05.07-85, a Takxe MOXHO NPEeNY CMATPHBATL CNEYIOILHE METOAbL H CPelCTBa:
cOpoc nynenLl Yepes HacoC B 00pdrHoM HanpasjleH v,

BIlyCK BO3/[1yXd B NNOTOK NYJIbLIIbI;

npefoxXpaHyTeNbible YCTPORCLIBA CO CPE3HLIMH 11AfIbUAMY, PAJIPLIBHBIMH w1afl-
GamHu u 1.4.;

BO3AyIiIHbIe KONOHHBI K ApYyrHe MdacH1 eI THOpPaBIHYeCKHX YOApOB.

8.5. B BepxXHHX TOUKAX MepesioMOB NPOHNONABHOrO NPO(MIAA TPacChl HaMOPHBIX
NYyNLNONPOBOAOE CHEAYET MpeaycMaTpHiBalb BHOYCKHO-BLUIYCKHBIS KianaHsl (Bau-
Ty3bl) I BbIllycka Bosayxa [Mamerp BIYCKHO-BRITYCKHOI'O OTBEpPCTHA BAH1y2a
dy onpenensercy no popmyie

dg =D +/ 0,9 vp/vgoa, (72)

e YVggq - CKOPOCTH ABMXKEHHSI BO31YXa, OPHEHTHPOBOYHO NMPHHHMAETCA NIPH ONOPOXK-
HeHHH pasHo#t 10—-15 M/c, npu nanonHenuu tpybonposopa — 40-—-50 M/c.

8.6. Ilpu dg, paBHoM300-400 MM, Ha NyABLNONPOBOAE CHAEAYeT YCTAHOBH1b HEC—
KONLKO BaHTY30B ¢ CYMMApHO# MNOINAALI0 BNYCKHO-BBLINYCKHBIX OTBEpCIHA  paB-
HOR mnowaad pxamerpom dg,

8.7. BosnyuiHble KOJIOHHLI pPeKOMCHJIYETICH YyCTaHaBiUBarb BOJIM3M OYAroB rua
PABNIMUECKHX YNAPOB — OOpPJdTHLIA KNANAHOB, OKOJIO HAacCOCHBIX CTaHUMH, [duamelp
KOJIOHH NpMHHMAelCcs PpasHLIM WwiH OOJILUIMM JHAMETPa 3aliMilaeMoro Mnyaslolpo
Bofa, O6beM KONOHH Vi npH atMocheprom aasinedud (obrem Bo3lyxa), HeoOXoAM-
MBIR OJId yMEHBIUEHHA MAKCHMANLHOMO [HaBJIEHHA [IpH HApPaBIAKUECKOM yfape [0

DONYCTHMON Be/IMYMHLI, MOXHO ONpedeNHTsL 110 yhupouieHHo# dopmyne H.EXKy-
KOBCKOTO

Vik =KD* wptyn Hy % | (HolD), (73)

rape K — xKo3ddHUuMeHT, NpUHHMAEeMbIH paBHBIM 2,2 MpPH YCTAHOBKE KOJOHHBI HAa Ma-
rHcTpasiid, U 1,1 — npy ycTaHOBKE KOJIOHHBI ¥y 3aABHXKH WIH o6paTHOro KiafiaHa;
tyn — Gasza ypapa, pasHas L/a, c; H; — ruapoauHamuyeckoe JaBjieHHe B KOJOIIHE,
lpHHMMaemMoe pasinIM Hg, M; Hy — narop, paspuBacmselit nynsliiodacocom, M) H —

aonycruMoe gasnieHde B 1pybax, uexous H3 MX IIPOYHOCTH € yueloMm rujgpoabpasub-
HOI'O M3HOCAa, M, L — [IHHA NYNLIONPOBOAd, M.

8.8. B MHOTOCTYHEHYATLIX CHCTEMAX IHAPO1PAHCIIOP1d C MOCIECAOBATICIILHO CcOe-
JAHHEHHBIMHM HACOCAMM HA HACOCHBIX CI1AHUHAX CllelyeT MNpeaycMaTpHBaTrh yC1aHOBKY
racuieiiell ruapaBiIHYECKOro yaapa ¢ obpaTHeIM KNananoM ABOAHOrO fgelcTBisA U 00-
BoOgHOH Tpyboit (Hahnacom).

8.9. Ilpu HeobOxonumOciu Oornee [HeTANEHOIO pacyeTra ruapodHHAMHYECKHX I1a-
pPaMeTpoOB MOXHO BOCNONBL30B4A1bCA "PYKOBOICTBOM NO 3aUIWTE HANOPHLIX [UAPO-

TPAHCMNOPTHLIX CHCTEM OT ruapds/iMyeckuHx ypapos BCH 01-81"°, pa3pdbOrdHHEIM HH-
CTHTYTOM ropHoft mexaiuku AH I'CCP.,

9. BBIBOP ONTHMATLHOTO CNOCOBA PETY/THPOBAHUA
[TPOM3BOAUTETBHOCTH CHCTEMbI IHIPOTPAHCIIOPTA

9.1. Cucrema ruagpoTpaHcHopra B npouecce 3KCIMTyalauny MOXeT OBITH BHIBEfE-
HAa M3 pacyertoro pexwMd B CHAYy BAMIILE HA ¢e pabory MHOrdX (paK10pOB: H3IMEHe-
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HUA KOJIHYECTBA MNYJBMLI, ITOCTYNawlied OT TEXHONOIHUYECKOro npolecca Npenrpus-
THA, H3IMeHEHHA YCIOBHR TpaHCNOpTHpOBaHHUA (JafbHOCTH TPAHCHOPTHPOBAHHA Ha
KAapTy HaMbIBa, BLICOTHI KapTbl HaMblBa, IIyOWHBI pajpabarbiBacmoro 3abos), uaMe-
HCHHA THIpPaBJIMMEeCKON KPYINHOCTH mMaTepHana, u3Hoca HACOCOB H Hp. B 3Tux cnyvyasx
IUTST MOJIEPXKAHHA ONTUMANBHOro pexumMa paboTel CHCTEMBl THAPOTPAHCHIOPTa MOMXK-
Ha peryHpoOBaTbLCH €€ NPOU3IBOAUTENIBHOCTE.

[IpH NMpoeKTHpOBAHUH CHCTEMBI TMIpOTpaHciopTa HeoOxoammMo 8eibpaTs cnocob
peryJiMpoBaHus pexkMa paboTel HAaCOCOB, KOTOPLIH ONTHMU3KHPOBaN 6wl paboTy cHc-
TeMbl B 33J1aHHOM [AHaNa30He U3MeEeHeHHA NPOH3BOIHTCABHOCTH,

B nocnexmnune ropnl paszpaboTaHnl HOBbie criocoObl U ycTpoficTBa perynMpoBaHusA
IIpOH3BOJIMTENIBHOCTH CHCTeM THapoTpaHcnopra. PerynuponaHHe obbeMhiolf mopgauu
NyfAblbl NO3BOJISET CHU3MTL pacXonbl OansiacTHO® BOOBI M TeM caMbIM 3Heprosarpa-
Tel Ha TuaporTpascnopr. Kpome TOro, 3a cuer peryidpoBaiid CKOpPOCTH IBHXeHHA
NynBiibl NPH TPARCNOPTUPOBAHMH MenkodpakuMoHusIX Martepuanos (xsocros d¢to-
TalHH yrreoboratutenepipiX ¢$abpHK, TopHOOBOraTHTENBHLIX KOMOUHATOB K OD.) MOX-
HO ofecrneyuTh MUHHMANGNBLIH H3HOC U COOTBETCTBCHHO MAKCHMAJTLHYO AOJITOBEYHOCTH
IUAPOTPAHCNOPTHOTO 000pYROBAHUA,

3a kpurepHit onTHMaIBPHOCTH cnocoba peryidpoBaHud TPHHKMAETCA MHHHMYM
NpHBeAeHRBIX PACX0A0B, oNpeenfieMbil TEXHHKO-9KOHOMHIECKUM pacyeToM.

9.2. OnpenenswiuUM 3JIeMeHTOM MpH Buiope criocoba perynuposaiusa NPOH3IBO-
AUTENBHOCTH CHCTEMBI THAPOTPAHCMNOpTA ABAsAercAd e¢ Ha3dHavyeHHe B oOiuef TexHOJ0-
rHUecKOR uenu NpeanpuaTHsa, B COOTBETCTBUH € 3THM CHCTEMBI MMOPOTPAHCIIOPTa MOX-
HO pa3fiesIMTh HA JIBe I'PYINLL.

K nepso#t rpyniie oTHOCATCS CHCTEMB! I'MAPOTPAHCIIOPTA ¢ 3eMCHapsdaMy, npem-
Ha3HaueHHble TOJILKO V1A NMepeMelleHUA HepYIHBIX MaTepHaJIOB U He CBA3aHHbLIe C [IpY-
PHMH TEXHONMOrMYeCKHMU npoueccamMi. 3anayeli peryJHpoBaHMs JUIS TAKHX CHCTEM
asnsierca ofecreyeHUe MAKCHMANILHON TMPOH3IBOMHTENLHOCTH 10 TBepaomy (4. OcHoB-
Hbie CMocoOnl perynupoBalHds NPOU3BOJIMTENIBHOCTH THAPOTPAHCIIOPTHOW CHCTEMBI
reMCHapANOB nNpuBedeHni B Tadn. 18.

Taonwunuwa 18

P —— - . L F =

Cnioco6 u ycrpoiicrso O651acTh IpUMeHeHUS TexHuyeck e HAHHEBIE
peryHpoBaHnA

b -

1, IH3merneHue vacTorel apauge-
HUA INeKTpOoNnpueooa :
YacToTiisle npeo6pa3oBareiy ACHHXPOHIbIE KOPOT- Yacrora Toka f =5 =
(tuna BKT-160 u np.) KO3AMKHYThle H peaK- =80 TI'y 1=0,92-0,87
THBHBIE 3NIEKTPONBH-
raTeny MOIHOCThIO

no 200 kBt
ACHHXPOHHBIN perynupyemblit AcHHXpoOHHBIe 3MeKTpO-  YacTora BpallieHUA KO-
neurarens APJI1-250 JRUrarenu ¢ gasielM po- Jj1eca fiacocan — 525 -
TOPOM MOIITHOCTHIO 700 o6 /Mun
250 xBr
ACHHXPOIHO-BEHTUNBHEIN KacKag To Xxe, JlHanaszou perynuposa-
ABK (c yactotHbIMH mpeoGpa3zo-  moluHocrsio 100 uug (1,0-0,7) nyom
Batenamu [TABK-TOI12) 2000 BT npu 1 =0,96 uacrora

Toka f =0,5 *50 Ty
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el L Wi —

Cnoco6 u ycTpoAcTBO
perynupoBaHus

_—— h

O6nacte NpyUMeHeHus

Cucrema CABK4/18 — perynu-
pyembi CHHXpOHHBIR (BEeHTH/Ib-
HLIA) ABHraTesb ¢ THPUCTOPHBIMH
Nnpeobpa3zoBaTensiMH

YCKAaTeNH YacrOTHbIE BLICOKO-
BoabTHBLIe THNa [TYB-6000/400,
[TYB-6000/800 (cHciema no
X3aM3)

I]. Himernenue cKOAbICEHUR 08 U-
24ATEAR OTHOCUTEAbHO NMPUBOOHO-
20 gz2pezara (Hacoca)

Nupy kTopubie MyQTHI CKOJILXKE-
Hust (MMC)

M'maponnHamMuyeckue MYQ1bl
(Xappxobckufi 3asoy "Kounu-
HHOHED'’)

Ul Hamenenue Quamerpa paboue-
20 Koaeca Hacoca

[lonpeska pabouHx KoJiec [0
auamMelpy

lHannapka paGoyHx Kornec 1o
AHAMETPY

1Y. Moavtuienue gcacovigaroujetd
CNOCODHOCTU CUCTEMDBI

IKEKTOPHOE YCTPOHCTBO

[Horpyxuont 6ycreplinit Hacoc
OTknouetHe 014€ALHLIX HACOCOB
B CUCTEME, CKOMII0IiOBAaHHONA N3

drperaToB pa3jiHMHOH NpOH3IBO-
OHTENLHOCTH

—r

CHHXPOHHBIE 3NEKTPO-

IIBUraTeN MOILHOCTLIO
630-1000 xBT

To xe,
MolnHocreio 1000
H onee xBr

IpuBoasl Hacocos
Mowioctrio 5o 200 kBTt

To »xe,MOLULHOCTRIO 10
130 kBt

st yMeHbUeHHs!
00 beMHONA IMONAYH NYAb-
NLf HACOCOM

I noBLiLteHUA HaMo-
pa Hacoca

['upporpadciiopr U3
rnyf8okux 3abos

To xe

KpynHiie CHCIeMbl T -
poTpanciop1a oboraru-
1eJILHLIX PAbPHK, 34BO-

nos, 'PAC

[Tpoooaxenue rabn. 18

Textinyeckue gaHHLIC

HomuHaneHbIA Nepe-

JHaBaeMbIH KpyTAaIIIHA

MOMEHT OT 75 110
200 xi'Mm _(uns my@r
UMC75 “HUMC200)

N=n3

Cooinouetive pa6o-
yux NapaMeTposB

cMm. B Tadbn. 19, nua-
Na30H H3MeHeHuA
OJHaMerpa KoJeca
(1-0.,9)

INnanaszon usmeHe-
HHUSH UiaMel pa Koje-

ca (1-1,05)

OnTUMH3UpYeTCH 110
P 1p max

To xe
OnraMHu3Hpyercs 1o
peXxXuMy paborui
(NpOH3BOAMATEIILHOC-
1H) HpedNPHATHH

Tadbnuyga 19

L] ey A T el

Cnocol perynupoBaHus CootHouetne paboynx NapamMerpon

MNpH peryjispoObBdHHH

el BN TS CEEEES epeesh. SEEESS B e — —— ] — — — ——

M3iMeHenHne yacroTh! BpallleHus paboye-
o KONeca Hacoca OT My [O Nj

[lpu Hpeop = 0: Quom/Qi = nyom/ng
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[Tpodoaxenue tabna. 19

— -

—r i h— L ] L S ST T e

Crnoco6 peryninpoBaHHus CoorHouletine pa6ounx napameTpoB NpH
peryJupoBatnu

——

[TapameTprl

Ow, Ha. N A Honava, Hano Hy/ll{ = (n /ﬂ-)2
Ho 4Ty, /¥, ITRAK a ’ P, H | /7%

MOILIJHOCTEL M JIONYCTHMASA BAKYYMMET- Ny/N, = (Myom/M1) 3

pH‘IECKﬂH BLICOTA BCAaCbIBaHHA NMpH
CKOpPOCTH BpauJ,EHHH nHOM;

. 17. AJ. ryA0lIl on __ 1
Q’J{I'N“HB?‘K — TE XKC HapaMEprl ﬂpH !{%al{ _Ha o ([fa — ffgg}( ) ("f/"HOM) 2
CKOPOCTH BpalicHHA n,'

I{q — npeBbietine GapoMeTpHYECKOTr 0 Npu ieon > () cOOTHOLLEHHE apamert-
OaBJICHHUA Hajl JanjieHHeM NapoB fnepe- poB ofipejiensieTcsa rpa¢go-aHaTUTHIECKHM
KauHnpaeMoOH XHUIKOCTH criocobom

[Tonpeaxa paGoyero Koeca oT Diyc1/Dy \‘gQKp/QI — 10Ny CTHMAsA BENTHYMH-
DK Ao DK] 11a OO0 TOUKH

HapameTpor

On, Hy, Ny — nofaya, Hanop ¥ Moiit- 01/Q2 = (D¢, [Dy) 1,0

HOCTB Hacoca ¢ HoOpMAaneHbIM paboium
Konecom Dy

(1, ,N| — Te xxe napaMeTpr! ¢ 110/- HqHy = (DKI/DK) 2,5
pe3atHbIM KOJIECOM [0 DKI

(xp — NONAYA, COOTBETCTBYIOWIAN KPH- Ny/INg = Dy { D) 4
THYECKOR CKOPOCTH TPAHCHTOPTHPOBAHHS

[Jannapka paGovero koneca ot Dy 10 Qun/Cn = (D IHH/D,QIﬁ
Dycyn

[Tapamerpsl

Oun, Hun,Nup — nopata, nariop u mowt- — Hyn/ iy = (D uu/Di) 2,5
HOCTB HACOCA ¢ HATUTaBJIEHHAIM H JTOMAC-

— q
TAHMHA KOJIeCca N]{[]/NH e (DI{IHH/D}()

Ko BTOpol rpyfine mMOXHO OTHECTH 1HIPOTPAHCIOPTHRIE CHCTEMhl O0OTaTHTEIb-
weix palpuk, 3asonos, TIAC. Ux lapmava — obecrieyuTsh nepemeiticive ONpedeneHHoro
KONMHW4YecTBa TBEpHOro MarepHana (OTXOMOB TPOH3IBOJCTBA), Koropoe o0ycCroOBJIEHO
NPOHU3BOOUTE/IPHOCTHIO TMpPednpHATHA. B 3rux venopusax  TeXHHKO-9KOHOMHYECKHe
MOKa3aTe/Ik CHCTeMbl THOAPOTPAHCOOPTa Olpelde/IAITCA KOHUeHTpauueR nynsnsr §,
MO3TOMY cloco0 peryaMpoBaHKs 30eCh OoxeH obecrieynTh TpaHCHOPT HOCTYIHBIIIe-
ro obbema nysapNel NIPH MEHHMAaNbHBIX 3HEPTETHIECKHX 3aTpaTax.

Taxue cHcTeMbl TIMIPOTpaHclopTa TMPOEKTHPYIOTCHA, KaK H3BECTHO, HA MAKCH-
MAaNBHYK0 MMPOH3IBOAHUTENILHOCTh, MO3TOMY PperyJjIHpoBaTh NPOH3IBOJIHTENBHOCTL Hacoc-
HOH# yCTAHOBKH MPUXOAUTCA B CTOPOHY €€ YMellblUIelius.

9.3. Hauplonee pauunoHanepHbpIM criocobomM pery/HpoRauHs NMPOH3IBONUTENBHOCTH
HACOCOB ABJ/IAeTICS H3IMEHeHHe YaCTOThI BpalleHHA pabovyero Koneca Hacoca.

JIMAana3joH peryjadpoBaHHsS YacTOTHI BpaileHua NPHUBOAZ Hacoca Olpefensercs
no popmyne

& n = ngom ~ Nmins (74)

roe nygm — CTARHAAPTHAA YacTOT3 BpaUleHWS HepelyJIHpYemMOoro NpHBOIA, COOTBETCT-
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BYK11iaA H&CH(}pTHOﬂ xapaKTepHC'IHKe Hacoca; n?ﬂ”’l — HHOM \/-NHOM/me - MH-
HHMANLHAA YacToTa BpallleHHsA NpHBOA4 Hacoca, TpeOyemas Mo YCNoBHAM IKcCjyara-
UHH CHCTeM TIuHApoOTpaHcniopla, Npyyn — MOUIHOCTL 3IEKTpONpHBO[A, KOTOopas rpe-
Oyercd ans nepekauyky Iynblbl ¢ MMHIHMAILHLIMH NapaMeTpaMH TpaHCNOPTHPOBA-
HUA (Qn muns Hinin) s Niiomq — MOLLHOCTL 3JIEK1PONPHBOLA, rpebyemasn ANA nepexau-
KH NyJbllbl ¢ MAK(HMANBHLIMH [dPAMETPAMM TPAHCNOPfHPOBAHHA (KOTOpLIE IPH
NPOEKTHPOBAIIMUHM NPHHAILI B KauecTBe HOMHIaJIBHBIX On nom: Hom) -

CpeaHsa senuyuta rnyOuubl per y)JIMPOBaHUA MPOU3BOHTENBLHOCTH N8 KPYNHLIX
xenezopyaubix I'OKou oupenemiercs no dopmyne{Qn wom — Cn mm)! Cn nom H
cocraBsisieT 10-12%,

[Ipu BuiGope crocoba peryauMpoBaHHs 1 MAPOTPAHCIOPIHBIX YCTaHOBOK, pafolarn-
HIMX HAa yHajleHHd orxofoB o0orauieHHs HEPYOHOro chlpbA, AHANa30H peryIMpoBaHHs
[pOHIBOAMIENBHOCTH ONpefensiercs 1a oOCHOBE BeiiWuribl HOPMAIMBHOTO KO3pdhu-
llHeHTa HEPAaBHOMEPHOCTH NMOAAYH LLIPbA lia 06orarutensHyo gpabpuky.

9.4. na obechevyeHusa Halle)XHOCTH paboThl CHCTEMBl THAPOTpaAliCIOpTa ¢ yue-
TOM PETryNNpOBaHMA €€ NPOU3BOAMTENEHOCTH HeoBXOOMMO NPOM3BECTH NPOBEPOULILIT
FHApPABIIMYECKHI pacyer CHUCTCMBI [UI HIbkHel TpaHuubl pacdelHMOro AHanasoHd pe-
I'y THpOBaH M.

9.5. OAnsA perynupoBaHHA 3eKTPONPHMBOLA CHUCIEM TCHAPOTPAHCIOPTA WHCIHUTY-
tom BHUUInckTponpusoxa paspadoTdHbl acHHXPOHHO-BEHTHIbHBIE Kackans! (ABK),
Cucrema ABK crtpourca Ha ocHoe arperaros cepuu THII-2 (rupucTropHble QHONHLIE
npeofpazopateny), BuUIYCKaeMbIX CapaHCKUM 3aBOAOM  "INEKTPOBLINpAMUTENL,
H craHudi ynpasJsieHHA, BbLIYCKaeMblX YeGoKcapckuM 3NEeKTpPO4HIIApaTYPHLIM 3a-
sogoM Arperarsl TIHII-2 npepHasHavyeHbl [JIf NABHOI'O pPeryaMpoOBaHMs CKOPOCTH
BpAaLIeHHUA ACHHXPOHHLIX ABurarenet ¢ ¢aszHsiM poTopoM MouHocTe ot 100 no
2000 xBT1, ¢ HOMHHANBHBIM TOKOM potopa 0 2500 A ¥ HOMHHANBHBIM HanpsHKeHHEM
po 1700 B, pabounum HanpsokeHuem poropa o 700 B. TexHuyeckue pgaHuble arpera-
ToB TOI1-2 npusenednt B tabn, 20

Tabnuua 20

P — el I E—

Tun arperara Homu- IlapameTpnl poropHoll neny JTunefnoe
HaJlb- OABHrareNsd HalpshHKeHUe
Hasg MOfI(- — — IIHTaOLLCH
HOCb, Harfp f- HOMH- csepx- | ceru, B
KB1 KeHue HaNpHBIA | rok (¢a-

npH MH- | tok da3sl |3l A
HUMAJIB- | A

HOR CKO-
pocrtH, B
TAI12-0630/400-1T 360 350 400
630 1100
TAI2-0630/400-2T 7120 700 400x2
TOI12-1250/400-1T 7120 350 400
} 1250 2200
TOIM2-1250/400-2T 1440 700 400x2
THOI12-2500/400-2T 1440 350 400
} 2500 4400
TON2-2500/400-47T 2880 700 400x2

[l pumMmeuwanue Yacrora Torna nuiawuie ceiu 50 Ty, porophoit uenu 0,5 -
50Tv
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[Ipuson ABNAETCA NEePCHECKTUBHLIM [UIA MYNHIOHACOCOB, OGOPYMOBAHHLIX 3CHUH-
XPOHHBIMK JMEKTPOABHIaTENAMH C KOPOTKO3AMKHYTHIMH POTOPAMH MOUIHOCTHIO
no 200 xBr. Paspaborannl npeobpaszosatenu cepui IKT momHocteio no 500 kBT,

ACHHXpPOHHBI perynupyeMmulft amurarens tuna APJI-250 soMymanpuo#h mouiHo-
creio 250 kBT npemHasnaveH mis npusoga HacocoB THNa 120p-8T M nopobHbIX emy
no napamMetrpamMm, obecneynpas v3MeHeHHe 4YaCTOTHl MX BpallleHWs B [AHanasone 525...
... 100 of/muH; HoOMHHanbpHOoe Haupsixetue cratopa 6000 B; HomHHanbHbLIl TOK CTa-
Topa 21,5 A; macca anexktpoapurarensnn — 3760 «r; wkadga ynpasneHua — 1150 kr,
Bo3MOXHO BKIIIOUEHHE ACHHXPOHHO peryjiHpyeMoro JBHIATeNS B €OHHYI0 CHCTEMY
ARTOMATHIECKOIO YHPABNEHUA TEXHHYSCKUM NPOoLecCOM BCEro IpeanpUsiTU,

Perynupyemuit snekrTponpmwson no cucreme CABK-5004/18-YXJI4 wnmeer yn-
POILEHHYI0 CWIOBYIO YaCTh WM YUIPOLIEHHYI JIOTMKY B CpaBHEeHHMH C NMPHBOIOM C MycC-
katenamu [TUB-6000/400 u IMYB-6000/800 3anpopa XIM3I3, uro oleccneyunaer emy
KITJT 92-93%. Kpome Toro, on Tpebyer ropasno menpuiel nnoimaan (pasmeuieHue
npeobpazosarenelt [IYB-6000/800 Tpebyer nomeutetytss pazmepom 9x12 M),

10. BLIBOP 1 PASMENEHHE KOHTPOJIBHO-U3MEPHTEJILDHBIX
NMPHBEOFOB B CUCTEME T'HIPOTPAHCIIOPTA

10.1. OcHOBHBIMH 3a/Jla%aMH KOHTPOJNLHBIX HalmogeHn# npotlecca TPaAHCNOPTA
ABNKIOTCA NpoOBepKa COOTBETCTBHA (PaAKTHUECKHUX [lapaMeTpOB CHCTEMb! T'HIPOTpaH-
CriopTa 3a[aHHBIM, OULECHKA2 KOJNHYECTBa TPAHCIOPTHPYEMOTO MaTepHana, ofipenesne-
Hue alpasusHoro #usHoca rpybonpoBonos u obopynoBauu,

10.2. IIng xoHTpons paGoThl H yyeTa NMPOHIBOAUICABUOCTH CHCTEMBI I'MOpPOTpAH-
cnopTra Moxer OpITh NMpUMeleH KOMINIEKT Mpufopon, paipaboraHHbiX HMHCTHTYTOM
rugpomexaduky AH YCCP. Ha puc. 5 B KauecTse npuMepa fpuBenelHa cxeMa ycTaHOB-
Kii KOMIUTekca npubopoB HA HHCXOIAIUEM HAKJIOHHOM MyNLAOIpOBOaeE,

Puc. 5. Cxema pasMenieHHA KOMILICKTa NpHOOpPOB KOHIPONA H y4eTa NPORIBOMHTENh-
HOCTH CHCTEMBI F'HAPOTPANCIIOPTA

I nu 2 — pupmadomerprsl JIM coormercrBellHO TTOTHOMEpa KM pacxonomepa; J — oT-
Gopriuk pmaphenua fwiwcoBbIfl THIoTHOMEpa; 4 — OTCTOHIMK C 3MACTHYHBIM pa3NienuTe-
neM; 3 U 0 — OTGOpPHHKH JAaBJIEHHH pPacxojiomMepa COOTBETCTBEHHO MHHYCOBLIt H NJO-
COBRIH; 7 —~ TpyOwa mmnynwcuas 12x2,5: & - xopnyc pacxopomepa 700/504 mm;
9 — rTpy6Gonposon HanopHulif HakIMOHHBI nHamerpom 500 mMMm; [0 — patuuk wmapo-
BOH — oTGOpHMK HBaBreHuss MMUHYCOBBIt mnotiHomepa; Il — TpyGomnpoBopn HANOPHBLIN
ropuzonTankibil ppamerpom 500 mm; 12 — pene pasnenwst PO-MS (unn PI-3-01) ;
13 — manomMerp; 14 — TpoMHRK A coennbena MMIyinbenbix TpyOSok; 15 — wryuep
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10.3. IInsg KOHTpOns pacxoda NyJIbNLl BRINYCKAalOTC] HHOYKUMOHHBIE PAcXomgo-
Mepsl UP-5 1, uarorosurens — Tannuuckuil npubopocTponTesbHeIi 3aBOL,.

10.4. Ha BcacbiBawouiem natpybxe IynbnoHacoca nepBoil cTyneHW peKOMEHOY-
€TCA YCTaHaBJIMBaTh MaHOBaKyymMmeTp ¢ Apenenamu uamepedusa 1,0-1,5 Kr/cmz. s
HIMeEpEeHHA NaBJIEHHUA HAa BXOMAE M BLIXOE Hacoca pexkOoMeHAyercAd Ha BCachIBaKOlileM
M HarueraTenbHbiX NatpyObKax inynsnonacoca sTopoft cryneHd (6e3 pasppiBa NOTOKa
Nynbinl) ycraHaBjiMBaThL JaTyMk tnha MM, noaxkmovyenusifi kK BropuuHomy npudo-
py KCH-2-003 #a 3amautpit HHTEpBalT JaBeHul,

10.5. Ina unamepeHHA H 3alNHCH Kojebauul nynuroHacocoB peKOMEHAYETCA HcC-
nons3opark BHOporpapus: M-BII'MK ¢ ransBanomerpamu MOO1-2A M ceficMopaTyu-
kamu OCII ¢ ransBaHoMeTpamu M0Q2,

10.6. IIns onpeneneHHA BeWYHHLI THIPABIHYECKHX CONPOTHBIIEHHMH Ha pazinuy-
HBIX YyuacTKax TpyfolpoBolia peKoMenAyeiCs HCIIONL3IOBATL CAMONHIIYL(HE MaHO-
merpbl MTC-11 u MTC-12, nupmavomerpst JIM-5M u JIM-50 1 neeaomerpel.

10.7. Onsi KOHTPOJNA COCTOAHMA CTEHOK METANNMUecKuX TpyOonpoBOJOB MOXK-
HO HCMOONMLIGBATE MODTATMBHBIE YIsTPd3BYKOBBIE mpubopsl ’Ksapu-16” (usrorosu-
Tens — Kmumvescku# 3apop 'Iaexkrporounpubop’) B KoauueciBe He MeHee ABYX
Ha CHCTEMY THIAPOTPAHCIIOPTA,

10.8. B cucreme ruapoTpaBcnopra JOMKHBI TakKXKe OpenycMaTpHBATBCA CIEAyIO-
e npuboprl: CuYeTYUKM yYyacor paborTsl HACOCOB; YKAa3arenu ypOBHS NYJLNBI ¢ KOH-
TAKTHBIMH YCTPONCTBAMH B 3yMIipax NYyABINOHACOCOB H HACOCOB OCBETNEHHOH BOMI;
pene ypoBHA B APEHAXHLIX TNpPHMAMKAX; TEPMOMETPHI AN H3MEPEHHA TeMmIlepaTypbl
Nyelbl U TEMIEPATYPLI HOJLMITHHKOB HACOCOB,
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[IPUJIOXEHHE I

Pacderdnie BelHIHHbl KPHTHYECK HX CKOPOCTEH
H YACNIBHBIX MOTEph HANOPA NIPH THAPOTPAHCIHOPTE NeCKOB
H NeCYaHo-NPaBHMHBIX cCMecen

. vl A gy e b TVl gl ey e ey S ey ESrw  E— ] S —

Hammeno- | JIua- OTHOMIEHHE TBEPAOTO K XWHIKOMY
BaHuUe MeTp —_———— —— e e e e e e - e e — -
I'pYHTA Tpybo- 1:5 1:7 1:10 1:15 1 :25
OpoOBO- | - S — e et i e T R e e _
Ja, MM JLPKP IHKP va | IHKP VKp IHKP Vl{p IHKP VRP IHKP
{Tecok 600 2,91 0,023 2,61 0,018 2,31 0,015 2,01 0,012 1,68 0,008
npine- 500 2.66 0,024 2,38 0,019 2,11 0,016 1,84 0,012 1,54 0,009
BATLIN 400 2,38 0,025 2,13 0,02 1,89 0,016 1,64 0,013 1,37 0,009
[IpH Cwﬂ 300 2,06 0,027 1,84 0,022 1,64 0.018 1,42 0,014 1,19 0,01
=13 250 1,88 0,028 1,68 0,023 1,49 0.016 1,39 0,015 1,09 0,001
[Tecok 600 3,91 0,039 3,35 0,032 3.11 0,026 2,7 0,02 2,26 0,014
MEJIKH I 500 3,57 0,041 3,20 0,333 2,83 0,027 2.47 0,021 2,06 3,015
npH C‘p:— 400 3.19 0,043 2,86 0,035 2,54 0,038 2,21 0,022 1,85 0,016
=4 300 2,76 0,046 2,48 0,038 2,2 0,03 1,91 0,024 1,46 0,018
250 2,52 0,048 2,26 0,04 2 0,032 1,74 0,025 1,46 0,018
[lecoxk 600 4.2 0,044 3,76 0,036 3,34 0,029 2,9 0,023 2,43 0,016
cpenHe- 500 3,83 0,044 3,43 0,038 3,05 0,03 2,65 0,024 2,22 0,017
3epHHUC- 400 3,43 0,049 3,07 0,04 2,72 0,032 2,37 0,025 1,98 0,018
ThIH MpH 300 2,97 0,052 2,66 0,043 2,36 0,035 2,05 0,027 1,72 0,019
Ctp =3 250 2,71 0,055 2,43 0,045 2,15 0,036 1,87 0,028 1,57 0,02



14

Tipoooaxenue npun. 1

Aie. i — rer— e T N — — E—— -
-Fi_--'_—_l—-ill—-ri—h-—-—--—-—-—_—---_ i i ——_— emme el S S

HaumeHo- Nua- | OTHOUIeHHE TBEPAOTO K MUKOMY
BaHHE METp |[—~—————————p——— R _ —— - — .
IpyHTra TpYOO- I:3 1:7 1:10 1:15 1:25
NPOBO- | ———p— e —— e e — e e -—— NP B _
A3, MM | Vkp I ‘nKp Ykp [ 'nKp YKp _[ ‘NKp YKp J ‘Kp Ykp ‘nkp
[lIecuano- 600 4,49 0,05 4.02 0,041 3,57 0,033 3,1 0,026 2,60 0,018
IpaBuii- 500 4.1 0.052 3,67 0,043 3.26 0,034 2,83 0,027 2,37 0,019
Hasl CMeCh 400 3,66 0,055 3,28 0,045 2,91 0,036 2,53 0,028 2,12 0,02
C COnepXa- 300 3,17 0,059 2,84 (0,049 2,52 0,039 2,19 0,03 1.84 0,022
HHEM TIPa- 250 2,9 0,062 2,59 0,051 2,3 0,041 2 0,032 1,68 0.023
sua oo 10%
npu Cp= 2,3
To xe, 600 4,95 0,06 4 44 0,049 3,94 0,039 3,42 0,031 2.87 0.022
10-20% 500 4,52 0,063 4,05 G,051 3,59 0,041 3,13 0,032 2,62 0.023
npu C o~ 400 4.04 0,066 3,62 0,054 3,21 0.044 2,80 0,034 2,34 0,24
=1,5 300 3,5 0,071 3,14 0,058 2.78 0,047 2.42 0,036 2,03 0,026
250 3,2 0.074 2.86 0,061 2,54 0,049 2,21 0,038 1,85 0,028
To ke, 600 5,53 0,074 4.95 0,06 4.39 0,048 3,82 0,037 3,2 0,027
20-30% 500 5,04 0,077 4.52 0,063 4.01 0,05 3,49 0,039 2.92 0,028
npu Cp— 400 4.51 0,081 4 .04 0,066 3,59 0,053 3,12 0,041 2,61 0,03
=0,7 300 3.91 0,087 3,5 0,071 3,11 0,057 2,7 0,044 2,26 0,032
250 3,57 0,091 3,2 0,074 2,83 0,06 2,47 0,047 2,06 0,034



HIPH/IOXEHHUE 2

Homorpamma nas onpeReneHisa KPHTHIECKHX CKOPOCTeH
M YASILHBIX [IOTEPs HANOPa NPH rMAPOTpancnopTe paipaboranieiX TpyHTOR
H HEPYAHBIX MOJIEIHRIX HCKOIMRAEMBIX

[y X UHP:H/C D_HH W :('/-cp)-lo’
o 8 s
{%5 7 600
013 | 5
0172 ¢
Ugj ! 500 10
0,59 4
008
007 3 400 05
006 ﬂ 1 a4
03
0.05 ]500 '
004 5 - 02
003 1
f
| 200 0!

[Ipasuwia nons3o8anus HOMO2PamMMoil

Ing onpeieneHust KpHrHYCCKON CKOpPOCTH Vi HeOOXO0IHMO:

coenyiuTrh NpAMON nNUHHMEHR 3anaHlibie 3HaYeHUA § H D U NMONYYHTh TOUKY Ha Mpo-
MEX yTOUHOH iKane A ;

COCIMHHIE TOUKY, HOJYUYSHHYK HA HpPOMEXYTOHYHOR wixanc @ ¢ pacucTHibiM 3Ha-
yeHnem Ha mkase W -

Ha TKANE Viep NPOYCCTE HCKOMBIR pel3ybTar.

Jna ouipepgeneHds nuHelubIX noTeps Hanopa no nyssie i tpu pabouell ckopoc-
TH vy ucHonsayerca uikana A. Ha mwefl kaxjgomy 3HadCHWIO OTHOUWICHHS Vp/vkp COOT-
BercTRyer KOs3hdHUMeHT A, Ha KoTopeiél HEOBXONHMO YMHOXHUTEL IHAYeHHE JIHITeibIX
NOTePH Hanopa 1o nojie Iy (NMpH pacueTHoH CKOpPOCTH)

i3 :!H A



IIPHJIOXEHHUE 3

TexHWIEeCKHE XapaKTep HCTHK H I EHTPOOEKHBIX FPYHTOBBIX HACOCOB

P e E——

[ k] [ —— —r

S S Sieer T S s e Sl a—

Mapxa Hacoca [logava Hanop, [—qacrora KIl@, % | Honyc- MowHocTs| HopMmarus{ JIuamerp
- — M Bpallue- | He Mme- KaeMbifi | Hacoca, HRIA pa3- |paboyero
M /4 njc | Hus, Hee kaBuTa- | KBT, He [mMep po- |[koneca,
! o0/MHH {IMOHHEIN | Gornee XOJHOTO (MM
3anac, M, CeycHHA
| He Donee npoToY-
HOI'O TpaK-
Ta, MM,
l L L He MmeHee
I'pT 50/16 S0 13,9 16 1450 63 2 S 40 225
'pT 100/40 100 27,8 40 1450 55 4 30 50 365
['pT 160/71a 160 44.5 63 1450 S7 5 70 55 434
I'pT 160/31,5 160 445 31,5 1450 66 S 25 55 325
I'pY 160/16 160 44,5 16 1450 62 4 13 55 254
I'pT 400/40 400 111 40 9635 67 3.9 83 85 515
I'pY 400/20 400 111 20 965 64 4,5 42 835 405
'pT 800/71 800 222 71 965 63 8 250 100 7130
I'pT 800/71-b 800 222 71 965 65 8 250 100 730
I'pY 800/40 800 222 40 965 65 6 170 115 700
I'pT 1250/71 1250 347 71 9635 67 1S 420 120 710
I'pT 1250/71-B 1250 347 71 965 67 1,5 420 120 710
I'pT 1600/50 1600 445 50 725 69 7 340 140 840
I'pK 1600/50 1600 445 50 725 69 7 340 140 840
I'pK 1600/50M 1600 445 50 725 69 7 340 140 840
IpY 1600/25 1600 445 25 725 65 7 170 140 650
I'pY 2000/63 2000 33535 63 580 68 7 650 180 1050
I'pT 4000/71 4000 1110 71 4835 73 8 1260 230 1390
I'pT 8000/71 8000 2220 71 375 74 8,5 3200 310

IIpumMevyanHs: 1l OrkioHeHHe HaNoOpa OT BEJIMYHH, YKa3aHHBIX B TabNHIe OOMyCKaeTcHd B npenenax *5%. 2. IIns Haco-
COB C HETaAMH IIPOTOYHON YacTH M3 abDpa3svBHOrc MarepHana Ha OpraHHYecKoi CBA3Ke MIH ¢ paboOYHMH KOJecaMH, OCHAIIEHHB]-
MH OTOOUHBIMH nonarkamy, ponyckaercs npuxummars KIII Ha 6% MeHee ykazaHHOro. 3. MOUHOCTL Hacoca np¥ pabore Ha nNym-
I1€ DOJDKHA H3MEHATBCA NPONOPLUHOHAIBHO COOTHOLIEHMIO TUTOTHOCTEH Iy ILI1bI ¥ BOJAL.



[TPHJTOXEHHE 4

Texnudeckue gansupie CTUIBHBIX TPYO (271eKTPOCBapHBIC NNAMOUIOBHBIE
u cnupansHomwoBHsie TOCT 10704—76*; rpynna noctaBkK B, 0 = 340 MITa)

LE

HuameTp rpyﬁm] Macca 1| M Tpy®O, KrI, IPH TONIUMHE CTEHKH, MM
MM
- - T 1 - 1 B T e I
yCNOB- | BHeLll-
Hb1H HUA |4 5 6 7 8 9 10 1l 12 13 14
200 219 21,2 26,4
250 273 26,5 33,0
300 325 31.7 39,5 47,2
350 377 26,8 45,9 54.9
400 426 41,63 51,91 62,15 72,33 87,47 92,56 102,6 112,6 122.4
450 478 58,33 69,84 81,33 92.73 10,1 115.4 126,7 137.9
500 530 51,79 64.61 717,39 90,11 102,9 115.4 118,0 140,5 153,0
600 630 717,07 92,33 107.5 1227 137.8 152.9 167,9 182.9
700 720 88,17 105,7 123,1 140,5 157,8 175,1 192.3 209,5
800 820 100,5 120,5 140,33 160,2 180,00 199.5 219,5 239 1
900 920 157.6 179,2 202,2 224, 246.6 268,7 290,8 312,8
1000 1020 1997 224 4 249 1 273.7 298.3 322.8 347.,3
1100 1120 2194 246,5 273,77 300,8 327.9 354.,9 381,9
1200 1220 268,8 298,4 328.0 357.,5 387,0 416,4




