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BBEINEHHE

[lactosiue Ta6Gauubl cocTaB/eHB N0 GopMytie akaf.
. 1. ITasnosckoro

C—— R, )
n N

e

y=25Vn—013—075VR(Vi—0,1), )

A 3nadeHuit KosguuuenTa EePOXOBATOCTH CaMOTEUHBIX
koanextopoB n=0,014 u HaHOprIX Tpy6onposonos n=0,013
KPyrjoro cedeHus.

lMokasartenbHas ¢opmyana akaa. H. H. ITasrosckoro
ocioBaHa Ha OOIIHNPHOM 3MNHPHYECKOM -MaTtepHale;, oHd
HMCCT TO BecbMa BaxKHOe IIPEHMYLIECTBO, 4TO MOKasaTesb
crTeneny y — BeJHYMHA He NIOCTORHHAsA, a 3aBHCAIIAA OT
Ko3dpiiiedTa WepoXoBaTOCTH 1 H THAPABJHYECKOTO pa-
nyca R,

Hokasatenbiibie GOpMyJIbl APYTUX aBTOPOB, B UaCTHOCTH
ROROILIO PACIpocTpaledHas ¢opmyaa MaHHuHra

C - L RS, 3)

n
ABJANIOTCH vacTHM ¢ysaesm dopmysiw akan. H. H. IMasnos-
CKOI'0, TaK KaK NOKA3ATC/AL CTCUCHH NPHINIMaeTcs 10CTOsSH-
uuiM; Hanpumep, no Manunury, y=".

B upensaraemsix tabiaunuax kosdduunent uepoxonaro-
cti n=0,014 119 caMOTeYHbIX KOJJIEKTOPOB, BBHIIOJNHIEMbIX
13 KepaMuKu, 6eTOHa H Kesle300€TOHA, IPHHSAT C yUeTOM
daniibix HaOMIOREHHH, NPOBEJeHHBIX Ha MOCKOBCKOH KaHa-
JNH3aUHH, H CPaBHHTEJbLHOTO aHadusza (opMyJsl axaf.
H. H. ITaBnoBckoro ¢ panee ynoTpe6asBuieiics 1/ pacuera
KaHa/M3allHOHHOH ceTH mnoKa3sartesnbHOH (opmysol Mau-
HHHTA,

Hccnenosanus, nposenentsle Ha MOCKOBCKOH KaHasn3a-
IUH, NOKa3anu, 4T0 (pakTHUECKHe 3HaueHUs Kodpduuiel-
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Ta n BbIYACAEHHBle MO ¢opMmyse MaHHMHra, NpeBHIAIOT
o0bluno npuHUMaeMoe B pacuerax cetn 3uauenne n=10,013.
Cpepnue snauvenns kod(pbHunenTa mepoxoBaTOCTH H:

AJ KepaMUUecKHX TpyG v o v . 0,0134
» GeTOHHBIX > . .. . . . 0,0138
» KUPOWUHEIX KOJJEKTopos . . . . . . ., 0,0144

Kak BuaHO B3 npuBefeHHON HuXKe TaGauuUbl, CcpenHee
3nayenne 7=0,0138 nmourn nMoJHOCTLIO cOBHALAeT CO 3Haue-
wuem n=0,014 B ¢opmyae axkan. H. H. [lassosckoro.

. 3navenue C no hopmyne
Tappasin-| 3uavesuwe C no dopmyne Manuusral akax. H. H. IMassos-
Bnamerp | geciuiy NPH Be/IHYHHAX 7, PABHbLIX CKOPO NP BeANYHHAX
;pydbx paanyc n, paBHLIX
B MM. B M
0,013 l 0,0134 I 0,0138] 0,014 0,013 0,014
200 0,05 46,68 45,22 | 44,01 43,341 48,62 43,82
400 0,10 | 52,37] 50,73 | 49,37{ 48,62 54,19 49,14
600 0,15 56,06( 54,31 | 52,85 52,05| 57,74 52,65,
800 0,20 58,83 56,99 | 55,461 54,62 60,40 55,18
1000 0,25 61,061 59,15 | 57,56| 56,69| 62,46 57,14
1200 0,30 62,90 60,94 | 59,30| 58,40 64,27 59,03
1400 0,35 64,521 62,51 | 60,83] 59,90| 65,76 60,50

It coobpaxeHus NPUBOAIT K BbLIBOMY, UTO NIl pacuere
cetnt no popmy.ae akax. H. H. [asnosckoro caeayer npunu-
MaTth Beapunny n=0,014.

[Tpu pacuere n10KepoB M HamopHBIX TPYGONPOBOAOB, VK-
Jla/lbiBaeMbIX M3 CTaJbHBIX HJH UYTYHHBLIX TPYyO, OPHHATO
3HaueHye Koappuuuenra wepoxosatoctn n=0,013.

1. PACYET KAHAJIM3ALUMOHHbBIX CETEA

 Pacuer xaBa/nn3anuoHHBIX CeTell NPOH3IBOAUTCSA U3 YCIO-
BHSl PABHOMEPHOIro ABMIKEHHSA XKHAKOCTH B TpyGax no ABym
OCHOBHBIM (popMyJiaM:

g = v, (4)

e ¢-— pacxoj XHAKOCTH, NpoTeKalollell B elUHHLIY Bpe-
MeHH, B M3/cex; .
©— NJIOIHA/bL CE€YEHHsA, 3aNOJHEHHOTO XKHAKOCThIO
(;xuBoro cevenns), B m%;
U-— CKOPOCTb XBHXKEHHSA XHAKOCTH B €JJUHHILY BpeMe-
HU B M/cex;



L tupaniiieck il paaiyc 8 M,

LIPS eCKIND yRIoN;

( hO) n]nlnlum‘lll', 'l;ll\ll(‘?lllull"l ot FHIlpaBJIH'{ecKOFO
PEUHEVC I IHePOXOBATOCTIT CMOYCHHON HOBeprO-
COE LU s 1pyGonpososa; MoXxeT ObiTh OmN-
peseaen no popayae (1),

A Puppasanueckiue anemMenTst
kpysaoro ceuenus (puc. 1)

Ir

Puc. 1.

Hanonueune — OTHOLIEHHE BLICOTHI 3anoNHenus h x
lllmmupy Tpy6Hl d

h 1 —cos
—d‘ = _2‘@' . (6)
2. [Tnowane KXUBOrO CeUeHUs
_nd B m sintp
4 180° 4 2
- (__ﬁ__ - i‘ﬂ_) £, @)
4 180° 2
3. Caoncnuft nepiumerp
B
xL =2 nd —IEF . (8)

4. napasanueckni pajuyc
R = w/y. C)

H3 ¢opmyn (7)—(9) BuAHO, UTO BeMHYHHB ®, ¥ U R AR~
AOTC QYHKUMAME JHaMeTpa M CTElieHH HamoJHEeHHs, Tak
Kak yros f§ npeicrasisier co60d QYHKUHIO CTEMEHH HaloJ-
uenus h/d. ‘

B kavectse cnpaBounoro Marepuasia Hume B Ta6a. 42
NaHbl 3HAYeHHUS] THAPABAHUECKHX 3JEMEHTOB KPYIJIOTO Cce-
YeHHS,



b . N'uppaBianyeckue ajieMEHTb!
IPSAMOYTroJbHOro ceuyeHus (puc. 2)

Puc. 2.

1. Hanoanenne — oTHOIIEHHe TyOHHBI MTOTOKA /i K IUH-
puHe ceueHus b,

hib = a. (10)
2. Tlnomanb XUBOTO CedeHust
o = bh, -1
3. CMOUeHHbIH nepuMeTp
% =1b-\ 2h. (12)
4. T'unpaBanueckui paanyc
R =Y. (13)

Us ¢opmya (11)—(13) Buano, uTo BeJHUHHBl @, ¥ U R
ABJISIOTCA QYHKUUSMHU IUHPHHB CeUeHUs b U CTeNeHH HanoJ-
Henusa h/b=a:

o = ab?% (14)
x = (1 -+ 20) b; (15)
—_— @
R= 1+2ab' (16)

B xauectBe cmpaBoyHOro Marepuasia B Taba. 43 naubl
THApAaBJIHYECKHE 3JeMEeHTHl NPSIMOYrOJIbHOrO CeYeHHUs 10 OT-
HoweHust h/b=2.

II. PACYHET
KAHAJIU3AUHMOHHBIX CAMOTEYHBIX TPYBONPOBOIAOB

B rta6n. 1—27 mpuBoAsTCcs 3HaueHusi § B A/CéK U U B
M[cex muIs pasHYHBIX HamoJHeHHA TpyG KpYIJOro ceue-

6



Hua auamerpom ot 50 go 2500 mm u pasIHYHBLIX YKJIOHOB,
Hau00J/Iee YacTo BCTPEUAIOLINXCS HA NIPAKTHKE.

[Mpu n=0,014 pacuernsie popmyan (4) u (5) npunuma-
IOT BUA

v=TIAR™ R YTk VT, a7

g =T1L4R" YT K VT, (18)

npu aToM ckopoctHas (Ky, m/cexk) u pacxonHas (Ka,
M¥[/ceK) XapaKTepHCTHKH 3aBHCAT OT T'MAPABJIHYECKOTO pa-
auyca H, cl1eJ0BaTeNbHO, TEPEMEHHBl /5 OJHOrO H TOTO XKe
Jinamerpa TpyObl B 3aBHCHMOCTH OT ee HaroJIHeHH . i

ITpu pacuere KAHAJMM3aNHOHHBIX ceTell HAHMEHbIIEH CKO-
pPOCTbIO IIpDH pacueTHOM HANOJHEHHH NPHHATO CUHTATH He-
3anJIAI0MYI0 CKOpocTh, onpesenss ee no CHull II-T.2-62
uJau no dpopmyne

v, == 13u,R"™, (19)
rae ty — rupapianycckas KPYIIHOCTb 4YacTHIL.
PacueTnpIMi HAMOMHEHUSIMH IPHHATO CUHTATDL /A TPYO:
aumamerpoM 125 mm . . . . . . . . . . . 0,5d
> 150—300 mwm . . . . . .. .. 064d
» 350—450 » . . . . . . ... 0,7d
» 500—900 » . . . . ., ... 0,75d
» Gonee 900 mm ... . 0,84d
33 MHHUMAaJbHBIE YKJIOHBI 06quHO NPpHHHMAIOT AJIa TPY6:
Anamerpom 125 mm . . . . . . . . . . . 0,000
» 150 » . .. . . .., ... 0,007
» 20 » . . . . . . .., . . 0,005,

a U OCTA/IbHBIX AHAMETPOB TPYO MHHUMAJbHLIE YKJIOHBI °
onpejessiloTCsl HauMeHbLIeH CKOPOCTHIO NIPH PACUETHOM Ha-
noJiHeHuH (cM. taba. 50).

Has yHuduxkauuu pasMepoB NpPSMOYTOJbHBIX CeueHHil
KaHaJIOB U JIOTKOB OYHCTHBIX COOPYKEHHH IMPUHA HX TPH-
HATa 10 pANY MNpeanouTHTesbHbIX uncen R 10 (FOCT
8032—56).

B ta6a. 28—39 npusenens 3HayeHus ¢ B 4/ceK U U B
m/Cex NS PasNMYHBIX HANOJHEHMH IPAMOYIOJBHBIX Cede-
HHi JIOTKOB M KaHa/loB mipuHOi ot 200 mo 2500 mm npu
YKJIOHaX, HauboJiee uyacTo BCTPEUAIOIHXCS Ha MNpaKTHKe.

Pacuernoe nanosuenne /b B OTKpBITEIX KaHATaX OYHCT-
HbIX cOOpyxeHu# npuHumaior ot 0,5 1o 0,8 B 3aBHCHMOCTH
OT KO3 duuuenta HepaBHOMePHOCTH. BricoTa 60pTOB KaHa-
Jla OT pacCyeTHOTO YPOBHsS BOABI NMPHHHMaercsi pasHoi 0,2—

7



0,3 » npu wupnre Ka"ata no 1 # u 0,3—0,4 » npu wupnne
Kananaa 6oJsee | u.

TaGauub npenHasHayaloTcd rJaBHBIM 06pa3oM /s pac-
yeTa ceTel HEMOJIHBIX pasfiefbHbBIX KaHanusanuii. Kpome To-
ro, Tabjunbl HafilyT INpHMeHeHUe NJISI pacuera JHBHEBLIX
KaHa/Ju3auu#l NpH BLINOJIENHH BOAOCTOKOB U3 OETOHHBIX H
XKeJae306eTOHHEIX TPYO, 151 KOTOPbIX NPHHUMAIOT BeJHUYHHY
n=0,014. :

Hamuune tabann nospoasier GLICTPO ONpeaensaTh pasMe-
pHL IPOEKTHPYEMOH CeTH.

Mpumep 1. Ilo nansomy pacxoay =207 4/cex m yxaony i=0,04
nojso6paTe AMaMeTp d, ONpefe/inTh CKOPOCTL U M NaTOJHEHUe,

ITo Ta6n. 7 nwaxomum nuamerp d==250 msm, ckopocTs v=0,75 2/cex
1 HanoJxerue 0,55d.

B Tex cayuaax xorja B TaGAHLAxX JaHIIOro pacXofa HeT, npubera-
10T K_HHTEPNOJISIHA, '

flpumep 2. [To pannomy pacxomy =185 2/cex u yxnony i==0,004
nono6path AnaMeTp d, ONPeNeaHTb CKOPOCTh U U HanOJHEHHE. v

ITo Ta6a. 7 naxoaum auamerp d==250 mm. B crosifue nox ykaoHom
i==0,004 pacxon 18,5 a/cex Haxomutcs Mexnay 17,6 m 20,7 a/cex, pas-
HOCTb MeX 1Y KoTopuiMH 20,7—17,6=3,1 4/cex. Pa3HoCTb MEXKAY HAHHBIM
pacxojom n OamxaliwuM meuninum 18,5—17,6==0,9 4/cex. Torpa cxo-
pocTb npy pacxofe 18,5 a/cex Gynet

©o

. 0,72 + (0,75 — 0,72) 2 ~ 0,73 w/cex,

a nanoaxene
0,9
0,5 -- (0,55 — 0,5) 31— 0,515d.

Mpu npeapapuTe/bHEIX NOACYETAX PACXOAB § M CKOPOCTb U HJIfA TeX
YKJIOHOB, KOTOPHIX B TaGaHIAX HET, ONPENE/sIOT HHTEPHOJsLHEH Beau-
YHH ¢ M U A7 ONMKAMIAX YKJIOHOB i, HMEIOWUXCA B Tabauie.

Hpumep 3. Jaa tpy6ut d=600 mm npn nanonnenun 0,7d u yKIoHe
i=0,004 pacxon §=305 a/cex u cxopocTs v=1,44 M/cex. TpeGyeTcs
HaliTH § M v I TeX Xe YCAOBHil, HO NPH yKaoHe i==0,0042.

ITo Tabn. 14 mas ykaona i=0,0045 u nanosuenus 0,7d numeeM pac-
X0n g=2323,8 s/cex u ckopocTs v=1,53 m/cex.

Toraa pacxoll ¥ cKOpPOCTb TNpH yKJjoue {==0,0042 6yayT:

0,0042 — 0,004

— 305 -}- (323,8 — 30 = 312,5 2/cex;

9= 305+ ( 395) 56045 0,002 Alcer
0,0042 — 0,004

1,44 (153 — 1,44) 222 0,000 g .

v ,44 - (1,63 — 1,44) 0.0045 — 0,004 48 u/cex

Moo onpelenuTb BeJHYHHB ¢ U U IPH H3MEHEHHH
YKJIOHA i, HO TIPH TOM K€ HanoJIHeHHH 1o TabJ. 41, ucxons
U3 cje/lyIoutero,

IMonoxum, yto ans Kakoro-Hulyap aunaMeTpa W NpH Ka-



KOM- Hﬂﬁyllb HaNOJJHEHHH U3BECTHH pacXonx § Hu CKOpOCTb o4

NPH YKJOHE i
g=o0v=0CV Ri;
v=CVRI.

Toraa pacxoil ¢» 4 CKOPOCTb U B TOM e TpyGe H 1pH
TOM 2Ke HaNOJHEHHH, HO TIPH YKJIOHE i, OYAyT:

Gnh = @C VRln;
v, =CV Ri,.

Tak Kax BeJnuusH o, C u R He H3MeHsIOTCS, TO

o Vi, 4n=q]/%; 20

q Vi
w Vi, oy g/l @
v V‘ {

B npumcpe 3 pequunnn ¢ ¥ v onpejeasiores no Qopmynam (20)
i (21) caeayiownm o6pasom.

Mo Ta6a. 41 ,
v T =V0,004 = 0,0632;
= 1/0,0042 = 0,0648;
Toraa
0,0648
= 305 —— =~ 312,6 H
g=3 50,0632 312,6 2/cex;
0,0648
= 1,44 0,063 ~ ~ 1,48 #m/cex,

Jlas Aul, He HMEIOWIMX HaBblKa B I0Jb30BaHMH TabJu-
1aMu, AJIs OPHEHTHPOBKH Npu nopbope TpeGyeMOro auamer-
pa 1o JaHHOMY PacyeTy ¢ W/iH YKJIOHY i npuBeieHa taba. 40,
B KOTOpPO# naHbl AHaMeTpbl TPyO, pacxolbl NPH PaCUyETHBIX
HaNOJIHEHHAX H CKOPOCTSAX HAaHMEHbIIHX PacyeTHBIX, CPEAHUX
¥ HauOOJNbUINX, OXBaThIBaeMbIX TaOJJIHIIAMHU.

Ta6s. 28—39 moryr GbiTh Tak:Ke NpPUMEHEHB IJs pac-
yeTa 3aKpPLITHIX KaHajoB, pabOTAIOMIUX MOJHLIM CEUeHHEM,
TaK KakK CKOPOCTH MpH TOJHOM HanoJHenuu /b paBHbBI cKO-

h 0,5H
POCTAM NpH NMOJOBHHHOM HaNOJHEHHH — = — a pace

b s
Xoj4, BABOEC 60.711311]6, 4eM NpH MOJOBHHHOM HamNOJHEHHH.



Mpumep 4. [lis 3apBITOrO MPSIMOYTOBHOTO KaHala WHPHHOR b =

=1 m u Becotoli H=0,8 », yaoxeunoro ¢ ykaonom {=0,001, onpenc-
JIHTH PAEXOJA M CKOPOCTb NPOTEKaONiell CTOYHON HKHAKOCTH.
ITo Tabn. 35 AnA OTKPHITOro KaHaja WHPHHON b=1 m npu wanoa-

wenuy h/b=04 (1. e. h==0,5 1) n ykaone 0,001 HaXOAUM HCXOMIYIO CKO-
pocts 0,84 m/cex, a pacxos GyaeT paBeH yLBOGHHOMY TaGHuNOMy pac-
xony, T. e. 2:335=670 a/cex.

I, PACYET OIOKEPOB

[Tpn mpoxomaeHun uepes AIOKepPH CTOYHAS IKHIKOCTD
HCIIBITHIBAET CONPOTHBJICHUE OT TPEHHS NPH IBHXKEHHH IO
Tpy6am M pAAg N06aBOUYHBIX MECTHBIX CONPOTHBJEHHH, KaK-
TO. CONpPOTHBJEHHE IIPH BXOJe B MIOKepHYIO Tpy6y, conpo-
THBJICUNE NTPH BBIXOJIE U3 Hee M CONPOTHBJICHME MPH MPOXOXK-
A€HHH Yepe3 MOBOPOTHI, 00YCAOBIUBAEMbIE OUEPTAHUEM JLIO-
Kepa.

Besnunna Bcex conporusiennii, HCOLITHIBAEMBIX CTOUHON
KHAKOCTBIO NMPH NPOXOKACHHH ee yepe3 JIOKep, BHIpaKaer-
¢ obuieli opmystol

H=il+ 2cp5”gi., | 22)

rae  i— eIHHHYHOE CONPOTUBJIEHHE B [IOKepe; -

[— nnuna niokepa;

¢ — KO3 PHUHEHT CONPOTHBJICHHS], XapaKTepHU3YIOLIHil
pasmep motepu Hamopa, BbI3BAHHOM MECTHBIM CO-
NPOTHBJIEHHEM B JIOKEpE;

U-— CKOpPOCTb TEYeHHs CTOYHOH JKHMAKOCTH B JIIOKEpe;

g— YCKOpEHHE OT CHJBI TSXKECTH.

Hs dopmyast (17) umeem

[ = —K—2— . (23)
Ha ocnoBanuu dopmys (1) u (5) a5 noaHoro HamomHe-

Hus Tpy6bl (R==d/4) nonyunm sHauenue CKOPOCTHOM Xapak-
TEPHCTHKH '

K,=CVR=-Lpgetos_ L (i)“"’“‘, (24)
n n \ 4
rae d — AuameTp JIOKEepHO# TPyGbi.

-Hlast onpenesenns notepn Hamopa, npuxonselics Ha
eNHIHILY JJIHHB Tpy6onpoBosa (TakK HAa3bIBaEMBIX eIHHHY-
HBIX CONMpOTHBJEHUI), 10 opmyre (23) npu n=0,013 co-
cTapJjieHa taba. 44.

Hst ciyyas  pacuera Nlokepa mnpu n=Q8,014 creayer
HOJIb?é(;BaTbCH 161 1—27 naa wamoauenus ld (cm. npu-
mep 6},
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ConpoTiBJelHs NpH BXO/E B JIOKep onpejeens no $pop-
Myfe

O et U O 25
hl e 2 (Plgg' o ( )
Hpn p=0,8 ‘
=120 P 5695 2 —0,02860%  (26)
0,82 2¢ 2

COﬂpOTI/IBJIEHI/Iﬂ npH BblXoA€ 13 AoKepa onpeaeJieHbl no
(popmyJie '

(v — vp)? vy \2 v? v?
hy= LW (1 RV R g 2 @)
%
e Up— CKOPOCTb JBHIKEHHs CTOUHOH MKHMAKOCTH B TpyGe
3a JIIOKepoM.
ConpoTus/leHusi B 3aKpyFIeHHAX onpejeneHsl no ¢op-
MyJe

h, [0,0131 11,847 (_’_)7’2]-”1, (28)
R 2¢
rae 0°— yroJ noBopoTa JIOKePHBIX TPyO B 2pad;
r— paauyc TpyObl;
R — panunyc 3akpyrJieHus.
a5t onpeseseHHs] MECTHBIX CONPOTHBJEHHH Ha OCHOBA-
HuM npuBeneHHbX dopmyn (26) u (27) cocraBieHbl Tabl.
45 n 46.
[MoBopoTH B AIOKEPHBIX TPyOax OOBLIUHO YCTPAHBAIOT U3
OTBOJIOB, YKa3aHHBIX B JeHCTBYIOIIMX COPTAMEHTaX.
Ta6a. 47 cocrasieHa nmo ¢opmyJae (28) Ha OCHOBaHHMH
npaHnbix jgeiicreyomero FOCT 5525—61.
C nenbio o6jerdenus nopcyetoB B Tabi. 48 npusenenbl

02
3HadeHud. -—.
2g

- 0"‘
o900

Mpumep 5. Jliokep NO/KEH MPONYCTHTH KOJHUECTBO CTOYHOH KHI-
KOCTH §=144,4 afcex. dnuna miokepa [=32,9 m (puc. 3) U CKOpOCTb
B KOJJIEKTOpe 3a JuoKepoM Up==0,88 a/cex. JloKep YyK/anblBaeTCa H3
YYryHHBIX TPy6. YKasaHHBIH Pacxojl NPoXoAuT no Tpybe d=400 mm co
CKODOCTLIO IBHKEHUS CTOUHON JKMAKOCTH ¥==1,15 m/cex npH eIHMHHUHOM
conpotuBaeHun i==0,0045 (Tatu. 44)..

ConpoTHBieHye O BCell NJHHE 0Kepa

hy =il = 0,0045.32,9 = 0,14805 ~ 0,148 x.
Conporunaenne NPH BXOAE NPH CKOPOCTH B AloKepe v==1,15 m/cex
(no tada. 45)
hy = 10,0378 =~ 0,038 x,
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ConpoTHeaeHne NPH BLIXOAE IpH v—U=1,15—0,88=0,27 #x/cex
(no Ta6a. 46)

hy = 0,00376 ~ 0,004

ConpoTuBJeHHe B 3aKPYI/eHHsX Npn yeThipeX 0TBOJAX 1O 19° B npu
CKOPOCTH [ABHXKEHHA CTOUHOM XHJAKOCTH B JIOKepe v=1,15 #afcex (mo
Taba. 47)

hg = 0,001-4 = 0,004 »,
TToanoe conpoTUBJEHUE B JUQKEPE
H = hy -+ hy+ hy -+ hy = 0,148 4 0,038 - 0,004 + 0,004 = 0,194 .

Npumep 6. [as yciosuil npumepa 5 paccuutaTh AIOKep, BhiMOJHEH-
Hblii u3 GETOHHBIX TPYO.

[Mpuunmaem Ans Gerounnx TpyS n=0,014.

W3 ta6n. 10 wuTepnoasiuedr OnpefenseM 3RAUENUA U W i TPH JBH-
MEHMM YKa3auHoro pacxoja ¢==144,4 a/cex no TpyGe d=400 mm npu
noasoM sanosuesnn (1d):

144,4 — 138, 1
LR (1,21 — 1,1) e oy 15 e
v= 11+ ) 1.4 — 1381 M/ cer
144 4 — 1381
i = 0,005 - (0,006 — 0,005) ————"— = 0,005,
151.4 — 138, 1

ConpoTHBAECHIC 1O BCeil AanHe JIoKepa
hy = il = 0,0055-32,9 ~ 0,181 4.

Beauunibl IPOUHX COMPOTHBJAEHHUIT Te XKe, YTO B npuMepe 5, Tak Kak
U N Uy B 000HX mpuUMepax OJMHAKOBBI.

TlosHoe COnpOTHBJIEHHE B AlOKEpE
H=h + hy - hy -+ hg = 0,181 0,038 4 0,004 - 0,004 = 0,227 u,

TakuM e Crnoco60M MOXKHO ONPeJeJHTL CONPOTHBJEHHE MO JAJnHe
B #eJe306eTONHBIX Al0Kepax MpAMOYTOJbHOTO CEYeHHs.

Tpumep 7. Jljokep Ha OYHCTHBLIX COOPYHKEHHSX JOJKEH MPONyCTUTb
pacxoj CTOuHOi1 Boabl ¢==1500 4/cex npu ckopoctd v=1 mfcex. Iokep
IAMHON 32,9 M NpoeKTHpyeM mpamoyroaboro ceuennss H/b=1 npu
b=1250 mm.

- Tlo ta6a. 36 npyu HanogHennd h/b=0,5 naxonuM CKOpOCTh 1 sfcex,
pacxon 778,6 a/cex u yxnaou 0,0009.

Tpe6yembiii MONOBHHHEN pacxop 1500:2=750 z/cex menble Tab-
auyHoro (778,6 4/cex), MOITOMY COOTBETCTBYIOLIHE €My CKOPOCTb U H
VKJIOH { HAXOAHM IIyTeM HHTEPROJIALHK:

750 — 734,5
=0,94 4+ (1—0,94) ————22_ _, ;
v +( ) 778.6 —734.5 0,96 u/cex
_ 750 — 734,5
= 0,0008 - (0,0009 — 0,0008) — 2t _0,00084,
! + ) 7186 —13.5

ConpoTHBJEHHE NO BCell NMMHE JIOKepa
hy =il = 0,00084-32,9 = 0,03 x,

1V. PACYET
KAHAJU3ALLHOHHbBIX HANOPHBIX TPYGONPOBOAOB .
Inst pacueta KaHaJM3aLHOHHBIX HANOPHHIX TPyGompo-
BOJAOB C KO3((HULHEHTOM IIePOXOBATOCTH n=0,013 moxHO
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0Mb30BaTbCA Tabil. 44 elNHHYHBIX — COMPOTHBJEHHEH, 1.
n=0,0014 — ra6a. [—27 npu nanoinenuu 1d.

Kpome conporusienuit na tpenue no mimme Tpybomnpo-
BOIA NpH MepeKauke CTOYHOH MKUIAKOCTH HMEIOTCH pas/iiy-
Hble 10GaBOUHBIC MECTHBIE CONPOTHBACHHS — IPH MOBOPO-
TaX, B 3a]BIKKaX, MEPEXOAAX H T. 1., YUeT KOTOPHIX IpOH3-
BOMIT MO COOTBETCTBYIOWNM GOPMYJIaM THAPABIUKH, a 1151
OPHEHTHPOBOYHBIX [IOACYETOB — NyTeM HaA6aBKH nopsaka
10% x Bemyune comporupienns or TPEHHS N0 OJIHHE TpPy-
Gonposona,

Tnaponnmnamuueckas Bbicora mojaun nacoca cilaraercs
H3 THAPOCTATHYECKOH BBLICOTHI H BEHICOTHI, COOTBETCTBYIOMISH
NOTEPAM HaNopa BO BCAacCHIBAIOIIEM M HAMOPHOM Tpy6onpo-
BOJAX.

Mpumep 8. TpeGyercst onpenenuts AHaMeTD HAMmOPHOM JHHUH H THI-
POLMHAMHYECKYIO BLICOTY NOKAYH NPH pacxoje q=156,20 s/cex, nanue
Hanopuolt Jnnun L=4500 4 u THAPOCTATHYECKO! BhIcOTe momauy Hy=
=284 m. ITo Ta6a. 44 npunumaem puamerp 450 ms; eguunuuHOe conpo-

THBJICIHE [ HAXOAHM HHTePNOJsILMe:
156,2 — 150
i == 0,0026 4 (0,0029 — 0,0026) —5————-

158,6 — 150
Conpotunsnenne na TpeHHe no BCeH AaHHe
hyp =il = 0,0028-4500 = 12,6 u,

Tnaponunamuueckas Bricora 0J1a44 € y4eToM MECTHBIX COMpOTHB-
Jenuit (B 10%)

H=Hy-1,1h = 28,4 -+ 1,1.12,6 =~ 42,3 4.
2
3Havenus —;- AJISL CKOPOCTeH NBHIKEHHS! CTOUHOH KHJ-
&

~ 0,0028,

koctu Menee 0,3 m Gosee 2,99 m/cex OnpenensioTes Mo
Tab/1. 48 myreM yMHOXEHHS WM NeJeHHs Ha 100 npu yse-
JIHYEHHH HJIH YMEHbUIEHHH CKOpocTell B 10 pas.
v?
Mpumep 9. TpeGyetcs ONpeleNuTh 3HayeHHe Q_g— AN CKOpocTeit ©,

pasubix 0,29 u 6,9 m/cex.

Hasa ysennvennosi s 10 pa3s ckopoctH v==0,29-10=2,9 m/cex no
2

v
Tab/. 48 Haxomum r =0,429; s v=0,29 M/cek, yMeupluas 3To 3Ha-

yenne B 100 pas, nonyuynm

2 0,429
0—2 42 = 0,00429 x,
2g 100

IMpu v=6,9 M/cex YMEHbIIaEM CKOpocTb B 10 pa3; v==69: 0=

v
=0,69 #/cex u no TaGn. 48 waxogum 3HaueHue '2? =0,0243; Toraa )
2
117 0=6.9 m/cer 23— =0,0243-100 = 2,43 1,
4
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COLEP)XAHUE

BBEIEHHE & 4 & o v « &+ v v v v s s e e v e s

1. Pacyer KaHaNH3aLHOHHBIX ceTeil

.

1.

Iv.
. Taﬁ.)llrlubl AJA THAPABIUYECKOro pacyera KaHANK3AWUOHHBIX

A. Tunpasiuueckue 3JeMeHTH KPYIJIOro ceqemm (pnc 1)
B. I'mapas/inueckne 31eMeHTH npﬂmoy"onbno"o ceuelHst

(puc. 2)
Pacyer KaHaJU3aUMOHHBIX CAMOTEUHBIX prﬁonponouos

Pacuer miokepos . . . . -
Pacyer kanaausanuonHeix Hdl’lOPHle 'rpyﬁonpoaou,on

ceTeil n JloKepos

Pacxoabl XHIKOCTH, HPOTCKAOWEH B €AHHHIY BpeMe-
HH (g B A/cex), w CKOPOCTH [ABHKEHHS KHAKOCTH
(v B MfceKk) pnas pasjnuubix sHauenufi d
Taoauwuna 1. d=50 um
Ta6anna 2. d=T75 mnm
Tabanuwa 3. d=100 mm
Tabauna 4. d=125 um
Ta6auua 5 d=150 um
Taoanna 6. d=200 unm
Tatbanna 7. d=250 munm
Ta6aunna 8 d=300 un
Tabauuna 9 d=350 nm .
Tab6auna 10. d=400 un
Ta6anuwa 1. d=450 mu
Ta6anna 12. d=500 suum
Ta6auua 13 d=550 mn
Ta6anua 14 d=600 nm
Ta6anuwa 15 d=700 um
Tadbanrniwa 16. d=800 um
Tadanuwa 17 d=900 un .
TaG6nunua 18 d=1000 mm
Ta6nuua 19 d=1100 un
Ta6auma 20. d=1200 mum
Tabanna 21. d==1250 mu
TaGnuna 22. d=1300 un
Ta6anua 23. d==1400 mn
Tabannuwa 24. d=1500 um
Ta6auwnma 25 d==1750 mm
Ta6anma 26. d=2000 xuxn
Tabanuua 27, d=2500 un

- e W s s v e

o v * v e

e v v w4 o e
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Pacxonbl ®HAKOCTH, NPOTEKAWER B eAMHULY BpeMe-
H (g_B 4/ceK), M CKOPOCTH IBHIKEHHS IKHAKOCTH
(v B M/cek) fns PpasTM4HBIX 3nAuEHHA b npaMO-
YrO/IbHbIX K4HAJA0B . . .
Ta6anua 28 6=200 mn e e s e s
Tab6anua 29.b=250 um . . , . . . . . s
Tadauvwua 30. b=300 unm .o .
Ta6nuuwa 3l. b=400 mn , . ,
TaGanuwa 32. 6==500 mn . . . . .
Tabanua 33 5=600 ms ., . ., .
Tabnunma 34 6=800 v , . , .
Taonuua 35 b=1000 mm . .
Tabanuuwa 36 b=1250 mm
Tabanua 37. b=1600 mm
Tabauuna 38 6=2000 mn
Tab6anua 39. 6=2500 msa . . . . . . . .
TaGauma 40. Pacxomsl XHIKOCTH, HPOTEKaiomed

B ClHHULUY BPEMEHH 110 KaHaJH3aLUHOHHLIM TpY-
GaM, UPH paCYeTHLIX HAMONHEHUSX M CKOPOCTAX
HaMMeHbIUUX PACYETHHIX, CPEAHUX M HAHOGOJbLIUX,
OXBaTbiBaeMblX Tabauilamu e
Ta6anua 4l. Kopuu KBajpaTHbie H3 YKJOHOB
Ta6auua 42. Tugpasanueckie sjeMeHTB Kpyr-
JIOTO  CEYeHHS e e e e e e
TaGanua 43. TuapaBauueckue sAeMEHTH HPSIMO-
YrOJILHOTO  CeueHus e e e
Ta6aunua 44. Equnuunsie conpoTHBAGHHS — MOTe-
pH Banopa, NPUXOASIIHECS Ha €QHHHUY JIHMHBI
TpyGonporoa Ce e e e e e
Ta6auua 45 Comporupnenus mpm sxome . . .,
Ta6auua 46. ConpoTHjeHHs NPH BEIKOLE
Ta6nuua 47. ConpoTunnenns B 3aKpyrJeHHAxX

v2

. e e =

TaGdiuua 48 3Haveuns

=981 m/cex?) e e e e
Ta6auna 49. 3naveHun xapakTepHCTHK CKOpOCT-
ubix (Ko B #fcex) u pacxonunix (Kq B 4/cex) npu
NOJIHOM HANOJIHEHUH JJIS TPY6 KPYr/ioro CeyeHus
Ta6aunua 50. Muuumanbuble yKAOHHI , .

(npy g=

P T

138
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143
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Anexceldl Arexceesun Jlyxumbix, Huna Asexceesna JIyxuusin

Tabaunb ANS THRAPABAHUECKOrO PACYEIA ' KAHAAHIARMORHBIX ceTed
u Awkepos no Popmyne awaun. H. H. Iasnoscxoro. Hza. 4-e, noa,
Pepakrop nagareabctsa C. M. Mlepraep

Biemnee opopmnenne xynoxunka 3, C. PuasuMoHOBa
‘Texnuueckue penaxropsl H, [ Boukosa, B.l,Tagaopa
Koppextopsi J1. JI, Poanvesn, E, H Kyapasnesa

Cpano B nabop 20/VII 1973 r, Moanucano « negars 12/X1 1973 p.
T-17167  ®opmar 84X108'/w». DBywmara THnorpadckags Ne 2,
8,4 yca. ned. a. (y4.-u3n . 9,41 1.)

Tupax 60000 ox3. Vian, M AX—4472. 3ax. Ne 951. Llena 47 gom.

Crpoliuzdar

103777, Mocksa, Kystneyxuit mocr, 9

BaaanMupckasn tTunorpadus ColosnoaurpadnpoMa .
npa FocynapcrBennom komurere CoBeTa Muuucrpos CCCP

10 fenaM H3RaTenbCTB, NOJHrpadun @ KpdKHOH Toproann

Top, Baagumup, ya, IloGeant, a. 18-6,



1
i
[ 3 R S S BT E R R I W-H d1on-HOLOIGH WO dlan-BLrHO-WIKBAIOUHN | LII3KOK BTN
BHIEW.D
. disw OJOHW3LQ0  dUAVOW  ‘BlI
BLW 1°0~PBLl Ol=~ -H1HED giaHledreay -HaTd qrATOoW ‘HIdoJAdui
=~EBL] 401'8'6== W01 | e[l arexdel FLeTRS BH vIHO-WHWedloruy | porarorodu arATOW
diow
BLIW 01~Bil 07~ -HIKHN HaHLRdYREN : QUHINK
=B 90]-8'6~WH/OIN | SMW/oa3 EH erud-nuedioruy -BdueH DOMIJBUHBXIW
. ) BQIOLD
BII g'¢el=~"10 "1d WH | 13 -1d WA oJ0HIALd  dIOWHLIHW
BQIOLD
Bl Ol~®l] 8'6=~'10'rog WW [ eif areNiel “IJ *Yog WKW OJOHEYO8  dIIWHIFIFHN
drow
L BOW 10~ -HIHBD graHiedyeEn
=BLI 0I~BLI .01 - 86~ W/0IH | JWD/0aM eH eirud-wwedlorny suHaraeYl
diowW giaHied diow yaHiedreax By
W/H OI=W/odd | J/H -regsd BH HOLOIGH SJW/oa% eH BIHY-WHNRdIOrHN -e£dJgH  BRHIDOHXASMO}]
diew
W/H QI=~N/o04 | W/ diow BH HOLOITH W/oa BH BLUD-WNRAIOLHN eNSAdIBPH  BRHYOHHIL
HW 0I~H o_01'8%6~2I | 21 BIrHO-WKedd
HY 01=H 0086~ | H HOLOI9H 2% BITHO-BRHHOL
H 0I=~H 8%6~dI [ pA] BITHO-WHEBdIOrHY 099 leugAdiBH lerHD
SHHORBHEOQO OMHBIOHIWHEH QHHShBHEOQO QUHRHOHIWHEH
MHHATS SHHSIMIGHLOOY) Mo OIHLELEY BEITIENCaIFOL [MHHRHIIE  IUHEEOHIWHEBY
BUUHHUY ] .
o“0
HD HWENHMHHYO M ‘OIMLBAEM XHIEPWILTOU ‘HHhKLIg XHMOIhHEHD w

HWENHHEY? MWIIdoLl0MaH AXOKOW HHHIMOHLO0Y BNHIEO® |,



(M- ;W)/ag% g1'1=

BHOQUIY] vAY
-eda-disn mauiedreay

= (Do MR /BN | ﬂ (Do-zW-h)/uressi| BH OBh 8 BHAOKBMOLHY HR
(M2} /Lg BHO9raY] JAuredi-diaw |-eradouorual  LHIMUKPDE
M ;n)/agy zb=~ |- ﬁ -fALHED HIMHLEdYREX [-0% ! (MhBTLOOKUDL) EHOW
(Do gWI-D)jIrB3 | (Do -z MD-2)/west| ed AFHANID € sudowes [-Qoorudl LHIKWHGEOY
KMoy oAredi-diow
O1-w)ag or'i= (Do-W-h)/uesi | BH Jeh & wudorex
= (Do  W-R)/ UMM | . HUE9LON BHUQIRY]
AW.EVFM 0gy= OLw/ig -disw BH lled oAredi-dIswHiHEd  BH
a2 (Do WO-D)/1rBN | {Dg* WO-) /rred ATHANSY 8 Budowew qidonvosoduornay,
BHD

OF » DI /T X
Xy = (Do IN) /e |
O - D)X

(-850 /31y

HHEIUIN-NNBdd
-OLUM eH qIAOWY

(Do I31) JureHn

\

-qudY]  JAredi-wwedl
-OrHEN BH BHAOLBIOLAN
BHOGLIIY] dAreds

eNUHNT Y

X013 p= (Do d) /1N | (Do-d) /ey ~-Wwedl BH BHAOres | GLJOMWIOLUIL KEHAUIW R
1g 9l'i~h/rens | h/LBHM oBh & BUdOVRNOUHN
1g g'p=o/rex | J/rex ATHANRD 4 sudorex
g §'6eL~0 I | g iied D wr BIH) BRHHTEBMION
AUHAMSD €
1g Ol=lg 8'6~0/W-2I¥ | O/W-2I diew-elrud-NnNedIorny 9IJ0HMOW
WM Zp=LeNY | ey BHAOKBYOU U
W] g'p=~Led | b:lerg qirr KoY rey gudorey I910FIIJL OHLIShHIOY
WY Q=W 96~W -2 | kY _ qrr L0 T W13 _ dIan-erHd-nnedicrus (su1doHe) vloged
PHHOWBHEODO _ OHHPHOHIWABH OHHIREBHEOQO _ QUHEHOHIWHEH
BUHUTS SHUHIIIORL00D) o OIHlBLEY BETEeWIKYOoL MHARHISE ox:mmo:m.zxmm

snuacvopod |y

159



AEPEYEHD JIUTEPATYPDI
0o MPUMEHEHHIO EAMHHL ®HU3UYECKHX BEJIHYUH

1. IPOEKT CTAHJAPTA <EJMHUWIDBI ®HU3HNUYECKHUX BEJIH-
- YHH», 1970 r. )

2. TOCT 16263—70. TOCYOAPCTBEHHA{ CHCTEMA OBECIIE-
YEHWA EIOUHCTBA. METPOJIOTHSL. TEPMI/IHbI U OINPEIE-
JIEHW.

3. METOOUYECKHUE YKA3AHHUY {10 [MPAKTUUECKOMY TIIPU-
MEHEHUIO TOCYIAPCTBEHHOTO CTAHIAPTA <«EJAMHHIILI
GU3UUECKUX BEJUUMH» (FOTOBATCH K ITEYATH).

4. <U3MEPUTEJIbHAS TEXHUKA». PA3IIE/ «KOHCYJ/IbTALIU U,
1971, No 12; 1972, Ne 1I—B5 U 7.

5. «[TPOMBIIUJIEHHOE CTPOUTEJABCTBO» PA3AEJ «KOHCY/Ib-
TAUWU», 1973, Ne i, 3, 8.

6. APUCTOB E. M. EAUHUIDBI OU3IMYECKHMX BEJIMYUH. /I,
«CYIIOCTPOEHHE», 1972.

7. BYPIOYH I'. 4. CIJPABOYHHK TI1O MEXJIYHAPOOHON CH-
CTEME EOVIHUIIL. M HU3A-BO CTAHIHAPTOB, 1971.

8. BYPOYH I 1. U MAPKOB B. H. OCHOBbI METPOHOFI/IH
M., U31-BO CTAHJAPTOB, 1972.

9. BUHUTHU. T[IOCOBHE J[Jii PE®EPEHTOB, PEJAKTOPOB
1 KOPPEKTOPOB. M, 1971.

10. FOCCTPO¥M CCCP. HHHUHOMTIL. HPAKTI/ILIECKOE TTOCOBHE
10 METPOJIOTHYECKOMY OBECIEYEHHIO CTPOUTEJ/IBHOIO
NPOU3BOJCTBA. M., CTPONM3 AT, 1973.

11. CIPABOUHAY KHUWUTA KOPPEKTOPA M PEIAKTOPA. M,
«KHMTA» (FOTOBUTCSI K TTEYATH).

12. CTOLIKMH JI. P. CIIPABOYHHK 110 ENHWHHLIAM OWU3UYE-
- GKHX BEJII/ILH/IH. M., <HEIPA» (TOTOBUTCHA K IEYHATH).

13. CTOLUIKHUM JI. P. «<EAUHULILI ®U3NYECKUX BEJIMYHMH -
ITACKA/JIb, CHMEHC H MOJIb» — «®PU3HKA B IHKOJIE» 1973.
Ne 2

14. TIOPHH H. N BBEILEHI/IE B METPOJIOIHIO. M, HU3I-BO
CTAH/JIAPTOB, 1973.



OMEYATKHU

Cepannna Crpoka Haneyaraio C‘J]e{wf:
8 11- cBepxy i == 0,04 i = 0,004
39 4-st rpaca caena, T Bl4 62,4
. 6-1 crusy
45 6-9 rpada cresa, 20,3 29,3
18-s1 cumay
70 5-1 rpada caesa, 2,87 2,81
4-9 cHusy
135 -5 rpada cnpasa, 1,42 1,37
3- cHHM3Y
144 7-a Tpada crupasa, 0,1112 0,0112
I-q1 cuusy
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