BOTIPOCDhbI

THIPOTEXHHKH




Y3BEKUCTOH CCP ®AHJIAP AKANEMUACH
CYB TNPOBJIEMAJTIAPH B A TMIPOTEXHHKA HHCTHTYTH

FUIPOTEXHUKA
MACAJIAJIAPY

4-KHTOB

C¥B VJIHAILl HHINOOTJIAPH, IMTPHBOPJIAPH
BA THIPABJ/IHK ABTOMATJIAP

V3BEKHMCTOH CCP ®AHJAP AKANEMHMACH HALLPHUETH
TOIWKEHT — 1952




AKAOEMHYIE HAYK V3IBEKCKONM ccp
MHCTHUTYT BOJOHBIX MPOBJEM H TMAPOTEXHHMKH

BOTIPOCHI
[ MAPOTEXHUKH

BHIIYCK 4

BOJOMEPHBIE COOPY)>XEHHSA, TIPUBOPEI
N TUMOPABJAHMYECKHE ABTOMATEI

H3ITATE/NBCTBO AKAAEMMUH HAYK V3BEKCKOM Ccp
TAILKEHT =192




B cmamuax npuscORmes OnuCaHue, peayAbmann uc-
credoBaKuill, npaKmuyecKue YKA3GHUR NO pactemy u npu-
MEHERUID BOCUOMEDHBX COODYIKEHUHE K& OPOCUMEABHHX
Karaaax ¢ pacxedoy do 20 wmjcex, oumauuyeckozo pac-
xodoyrasamean APC 0as vuema 8006 Ha sodoMepax-
PezyaRmopax, euOpAsIUNECKUX QEMOMAMOE-De2Y.AAMOPOs
nOcMOARHOZ0 pacxoda & 0pUIONMa eepxuezo Obeda,

Cmambu npednasnayens 048 APOEKMERX, CMpol-
MEABHBY U FKCNAYAMOQUCKHNX Op2@uusanuii 8o00H0zO
XO3RUCMEA NPl NPOCKMUPLSARUE & CAPOUMEALLMEE HO~
BHLX 1t nepeycmpoucnise Cmapslx EPPUZARUOKHN.Y CLUCNIOM.

OtpeTcTBeHHHE peaaxTop
KIHAPAZY TEXHEYECKHX HAVK
3. X. XYCAH-XOIUKAEB




BBEJAEHHE -

XXIl ewe3a KIICC BHABHHYJA B 9UCJE OCHOBHLIX 3884 KOMILIEKCHYO
| MexaHHsalMio H aBTOMATH3AIHIO NPOMSBOACTBA BO BCEX 00JACTAX Hapoi-
. poro xossficrea. Pemenne 5TOR 3afaud JOKHO CMOCOGCTBOBATE Aa/bHEMH-
. meMy TeXHHYECKOMY NpOrpeccy, HOBOMY MNOABEMY NPOHSBOANTEALHOCTH
~ TPYA2 # CHWXKEHHIO Ce0eCTOHMOCTH MPOAYKIHH.
~ Bucoxas ypomaiiHOCTh CEeJAbCKOXO3AHCTBEHHLIX KyJALTYp W Xopomee
| MEAHOPATHBHOE COCTOAHUE OPOIIAEMBIX 3eMeJb JOCTHTAIOTCst IMIAHOBHIM
. BOAORMOAS30BAHHEM HAa OCHOBE TOYHOTO W ABTOMATH3HPOBAHHOTO yHeTa H
| peryawpoBauus Bojn., CymecTsyiomiee mOJOKeHHE C YUETOM BOIb HA
. EPDHUrANMOHHBIX CHCTEMAX eme He obdecneuyHBaeT HEOOXOAMMOH TOUYHOCTH
W ONePaTHBHOCTH, HE ToBOPs yike 06 aproMaTusaluu. BuyTpuxosaicrsen-
~ mas ceTh MOYTH He O0OpDYROBaHA KAKUMH-IHOO CPEACTBAMH y4qeTd BOJH.
© Ha noJoBHHE MYHKTOB Y4€TA BOJAL HMEIOTCH PEeHHbe THAPOMETPHYCCKHE
. HOCTH, YYCT BOJALN HA KOTOPHIX HE OnepaTHBeH M MAeT MOTrpPeurHocTe 10
E.—-_.IS—EG% H3-32 HEYCTORUHBOCTH YYaCTKOB KAHAJIOB H NEPEMEHHOrO PEXXHMA;
. BOAOCAHBH B YCJOBHAX 3aHACHHS KaHAI0B Aa10T norpemnocts 10 10—15%.
. Boza na nppHrangoHHBIX CHCTEMAaX RO0JANA YYHTHBATHCH, PeryJaHpo-
. BAThCH H pacnpeAeanaTbcd BOAOMEPHHIMH COODYMKEHHAMH C BOLOYYHTH™

e

¥ oot IR

 paomuM#  npuOOpPAMH M THAPABAMMECKHMH ABTOMATaMif HA NOCTOSHHLIE
. pacxoast u ropusonthl. HeoGxommmo, 4ToGH 3TiH CNOCOOB yue€TA BOAH
. goueTanuch Mexay C€oGofi M JAONOAHATHCE SAEKTPHYCCKHMH H APYTHMI
- dm3uveckuMu cpexcTami. TereMexanusalHs BOJOPACTPE/CACHHH  CTaHET
~ BO3MOKHOM Ha Gase rmAPABIHYECKOH ABTOMATHAIH.
A Tuapomerpuueckaq Jaabopatopia HucTHTyTa BOAHBIX  NPOOJAEM M
o o exaukn AH VaCCP samumaerca paspaboTkoii METOJOB M CpeiCTB
. PHADABARYECKOl aBTOMATH3ALHM.
- BoasumikHcTBo pabot aaboparopad anpoOHPOBAHO W BHEAPEHO B MpO-
H3BOJACTBO. .
- K mmipoxomy BHeIDEHHIO DPEKOMCHAYIOTCH BOAOMEDHHE COOPYXEHHA
"%&pm‘le MPHCTABKH C PeryaaTopaMu-BoL0NyCKaM, TPyGuaTHe pery.i-
NE C CYXEHHEM HA BHIXOJE, BOJOMEPHBIC IOPOrH W J1p.), AHHAMHYECKHH
pacxoxoyxasareab JAPC, a Takke rujipaBlHYecKHE aBTOMATHL.
Hacroauutlt c60pHHK NpejHasHaueH A% HCNOJb30BAHHA MPOCKTHHIMA,
CTPOATEABHBIME H IKCOAYATALHOHHLIMA OPraHH3aLHAMM NPH MPOEKTHPOBAHHH
# CTDOMTEASCTBE KAaK HOBHIX, TAK H DPEKOHCTPYHPYEMBIX HPPHTALHOHHBIX
00bexTOB (CHCTEM).




[ToMHMO pE3y/bTATOB HCCAENOBAHME, MB JaeM MNPAKTHUECKHE pPeKo-
MEnAANMH H YKa3aHHS, NO3BOAAIINHE TPHMEHATL NpeajoxeHud Jaboparo-
PHH HENOCPeACTBEHHO HA HPPHTALMOHHBIX CHCTEMAX,

B nanpHeiieM Oyner npoaoJkeHa AopaboTka ¥ yCOBEpIIEHCTBOBA-
HHE CDeICTB IHAPaBIHYECKO# aBpToMaTusauud. HaMeuenw Ttaxxe mHecaeno-
BaHuA 10 paspaboTKe CPeJCTB ABTOMATH3ALHMH Y4eTa H PEeryJHPOBaHHS
HA HamOPHHIX M JOTKOBHIX CHCTEMAaX, HaCOCHHIX H NOJHBHHX arperarax u
B OCYIIHTEJABHO-APEHAXKHONH CETH.




B. E. KPACHOB

BOJLOMEPHBIE NMPHCTABKM KAK CPEACTBO ABTOMATM3ALMH
VUETA PACXO/OB BOJbl HA MPPUIALIAOHHBIX KAHAJAX

BopomepHbie COOpYXeHHS, HJIH BOAOMEDH-PEryJAATOPH, ABAAIOTCH
naubonee ya0oOHBEIM CpPEACTBOM YHYETA BOAW B YCIOBHAX 3KCNAYaTalHH
OpPOCHTEABHBIX CHCTEM.

Takne coopyxeHns ofecneynBaloT ONEPaTHBHOCTL B BOAOACAECHHH MPH
JAOCTATOMHO BLICOKOA TOYHOCTH ONpPEAeNeHHA Pacxoj0B H OTBEYAIOT Tpe-
6OBaHHAM ABTOMATH3AUHH [POHSBOACTBEHHHEIX MPOLECCOB B OpPOWIaEMOM

o deMJeleJHH.

K BogomepaM-peryastopaM ¢ aBTOMATH3HPOBAHHHM YYETOM PacXojoB
BOJABL 1OCPEACTBOM BOJOYUHTHIBAIOUIHX NMPHOOPOB OTHOCATCH:

a) TpyGuaTHil BOAOMEpP-PEryasaTop C Hacaakom B konue Tpy6u (TBP
¢ HacajkoMm); o

6) TpyOuarthifi BOJOMEp-PEryJdTOp C KOJABLOM CyXeHus B TpyOe
(TBP ¢ xoabuom);

B) mapunanshnil Bogomep-peryaarop P. H. INukasosa u B. 5. ITo-
NMOBO#H;

r) BOAOMEpHHIE NMPHCTABKH C PEryJAATOPaMH Pa3JIHYHOTO BHAA.

Pacxoj BOAH, NpoXoAsuteli uepes nepewdcaeHHule TpyOuaThleé BOAO-
MEpLI-pery/iaTOpH M NPHCTABKH, ecThb (QYHKIMA OAHOM mNepeMeHHOH, a
HMEHHO, 1epenaja JaB/JeHHs, CO3JaBAEMOro MECTHBIM CONPOTHB/ICHHEM.
B mepBuX JABYX BOJOMEPaX MECTHBIMH COMNPOTHBIACHHAMH ABAAIOTCA

HACANOK HMJH KOJBLIO Y BbIX0Ja u3 TpyOM, B mapuHalbHOM BOJOMEpE H
BOJOMEpPHEX NPHCTABKAX — BXOA B TpyOy.

OCHOBHAS CXEMA, MPHHIHI AEHCTBHA BOJOMEPHbBIX
NMPHCTABOK W TEOPETHMECKHE NMPEANOCBHINKH

BojomepHass npHCTaBKa TpPeACTaBAfeT coGoit KOPOTKyio TPyOy Kpyr-
200 MAH NPAMOYTOJbHOTO CEYEeHHA JJAWHOW L, OT moayTopa A0 Tpex
amamerpoB D naM BHCOT @ ceyeHHs BXOJA. _

" T110CKOCTh BXOJa MOMKET HMETh C OChI0 NPHCTABKH NPSAMOH HAH OCTPHI

yroa. [lepByio Mbl HasBaiH TPHCTABKOM C MPAMBIM BXOJAOM, BTOPYIO —
C WOCHM. :

flaockufi 3aTBOpP MOMEINAETCA Y BHIXOAHOTO CeueHHs TPYOB MPHCTABKH
08 OTHOCHTCH B CNELHAABLHYIO WAXTY.

Or B020MEPHBIX COOPYKEHHA ¢ HACAZAKOM H KOJLIOM BOAOMEpHLIE
NPHCTABKH OTAHYAIOTCH OTCYTCTBHEM JIONOJHHTE/JILHOrO CONPOTHB/AEHHA B
TpyGe, HesnauuTeAbHON AJMHOMN, CPaBHHTEALHO G0AbLIIOA MPOMYCKHON
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CNOCOOHOCTEIO, OTCYTCTBHEM BJAHSHHST XapakTepa HCTEHYSHHS B HIKHHM
Obeh Ha BOAOMEPHBIE CBOHCTBA, KOHCTPYKTHBHOCTLIO, MO03BOJAAIONIel]
HCIIOJB30BATE INIPHCTABKH J1A NMepeobopyaoBanHs CVILECTBYIOMUX TPyO-
YATHIX M OTKPHITHIX COOPYKEHHH B BOJOMEDHHE. -

Ilpunpunn AefCTBUA BOAOMEPHON NPHCTABKH CJeAVIOIIHI.

Ilpu npoxomaeHun BOjAL uepe3 TPYGY MPHCTABKH CO3JMaeTCA PAasHOCTb
(nepenan) zaBieHull 2, B ceueHHAX BepxHero Gueda (Goabliee aasaeHue)
H 3a BXOJAOM (MeHblIee Aap/eHHEe). DTa PasHOCTL AdBJEHHI XapaKTepH3yer
BEJHYMHY pacxona, T. €. Q=f(z,).

PaccMOTpHM KMHEMaTHYECKYl0 KapTHHY ABHMKEHHA BOAb B MPHCTABKE,
HAXOAAIIEHCA NMOJ HANOPOM BEPXHEro H HHEHEro 6bedos. :

[Totox y BxoAa u B TpyGe NPHCTABKH NPETEpIEBAeT COCPEAOTOYEH-
Hyto aedopmanuto. [Tpu atom cTpyfikn BOAH, Brexaouiefl B Tpydy, HCKpHB-
AAIOTCA TOJL BO3AEHCTBHEM COCTABAAOMMX CFOpocTedl, (QOPMHPYOLWHUXCA
¥y BXoja.

Ha uekoTopoM paccTofHHH 338 NJOCKOCTHIO0 BXOAa 0o6pasyerca CiKaToe
CEUEHHE MOTOKa. 3a HHM CTPYH, PacCmHEPSACH, 3aN0/HAET BCE CEYEHHE
TpyOul. B mpocTpancTBe Haj CkaTHM noroxos ofpasyercda ,MeprRag® s0Ha
€ BHXDEBBIM IBH)KEHHEM KHAKOCTH.

O6TexaHne KPOMKH BXOA2 € OOpasoBasues C&HaTOro 1nOTOKA H Aadb-
HeHIee pACHIMPEHHe ero ONpeleasioT OCHEOSHVI0 1040 1I0TeDh SHEePrHH.
He3naunTenbHAA 1048 HEBOCCTaHABAHBABMHX [oTepb 00YC/JI0BIHBASTCH
BHYTPEHHHM TpPEHHEM B XHIKOCTH ¥ BpamesHeM BHXpeill B 30HE HaX
CKATEIM NOTOKOM. DTH NOTEpH ONPEIEeAsiOT Nepenas AaBicHHil 1ByX cede-
HH#: nepes BXOJAOM H B TPVOE DPECIABKE.

Puc. 1. CxeMa BOAOMEDROR BPBCTASXH ¢ THADABIHYECKHMH
BapaMeTpaui.

YCTaHOBHM 3aBHCHMOCTH MEMAY PacxXOI0OM BOAL U HEPenajioM Aaese-
HUH B YCAOBHSX 3aTONJIEHHOTO HCTESEEEA.

[MpuuupMans roOpPH3OHTAALHOE OCHOBaHHEe TPYOH 3a NJOCKOCTL CpaBHe-
nus (puc. 1), HanumeMm ypaBHenue Bepuvaau, subpas cevenne [—/ B
BepxHeM Obee mepel BXOAOM M CeEeHHE [—{ 3@ CXKATHIM CEYEHHEM
noToka B TpyOe NPHUCTABKH, IA€ CTPYS HECKOJAbLKO PACHIMPSIETCH.

Beuiy TOro ur0o B CEUCHHH § — [ MHBOE CEUCHHE NOTOKA HMEeT KpH-
BH3HY H CpeJjHAA CKOPOCTh HAKJIOHEHA K TOpPH30HTa H, BMmecTo Koa(ddn-
IHEHTd KMHETHYECKOH SHEPrHM @ NpHHHMaeM Ko3b(puUUUEeHT «, OTpaKal-
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"i-.-. I KPHBH3HY RHBOFO CEHCHHA NMOTOKA M YrOJ HAKIOHA cpeaunefi CKOPOCTH
JRaunoro ceyedmn, B yKazaHHOM CEUEHHH JHHHH TOKOB HMMEIOT KPHBH3HY,
C1e10BaTeABHO, BO3HHKAIOT HEHTPOGEKCHLE CHAL B TOTOKE, KOTOpHE
| 3Haam*r HeoOXOMMMOCTL BBEJAEHHs  xosdduitenra nn'reauna.nbﬂﬂﬁ
HEPTHH, HAH KO3(@uiHenTa HErHAPOCTATHUHOCTH B, uMerongero axnavyeHHe

E
B=1-%,, ~u it

d;ne k., — KpHBH3HA CTPYEeK MMOTOKA. i
B ypaBuenne Bepuyann i npuuaTeX cevesuft koshduunenT a, BBo-

AHTCA KAK MOMPAaBKa K KHHETHUECKOH 3Heprud H Ko3ppuuHenTt Hernnpu—-
~ CTATHUHOCTH P — K noreHuHaALHOH 3uepruy NOTOKA.
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mm aunMHEHHﬂﬁ MOTOKOM, H3 YPaBHCHHA HEPA3PLIBHOCTH T, v, = Tu

Ve - o
H¢=ﬁ{’rt | atﬂtg (ﬂu) + f0es

iy B

b i-_cEqEHHE { —1 WUBOTO MOTOKA;

h,,,,-—ncunnnue MOTEpPH HAMOpa B npnmaaxe

Otﬂunﬂue NOTEePH HAMmopa NPH MPOXOXKAESHHH KHAKOCTH Hepes npit-
| CT4BKY COCTOSIT M3 NOTePh B OTBEPCTHH, HA PACUIMPEHHE CTPYH M TpEHHE
. ﬂﬂﬁHE‘

Moy = Rota + 1 pacr T e

= [lorepu Hanopa npu ofTexanHH KPOMKH BX0Ja BHpAKaem 4epes CKO-
~ poctHoil Hannp B ceuenun I —II:

vﬂ 2
v 1
¥ CH
kafﬂzr-u“ﬂ‘_ﬂtan?} ST B (2}
Crae  [yrs— MOTEPH HA COMPOTHBJAEHHE BXOJA;
=4 Ve — CPEAHSIS CKOPOCTH B CIKATOM CEUEHHH TOTOKA;

- Do e

i KOs punmneHT CKaTHA CTPYH MOTOKA;

U — cpenuas ckopocth B ceuennu [ — Il TpyOu npucrasiu,
. [lorepn wanmopa npH BHE3ANHOM PAaCUIHPEHHH MOTOKA OT CKATOro
@HHS K CE4EHHIO [ —[ pABHAIOTCA CKOPOCTHOMY HAnopy NOTEepPAHHON
POCTH H 3amHLIYTC B BHAE
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Bripasue cCKOpPOCTh B C)KATOM CEYEHHH U, M€PE3 CKOPOCThL ¥ B ceye-
nun J/ — II, u3 ypaBHEHHS HEPA3PHBHOCTH ® . T, = 0V NOJYIHM

0. \¥q 2
ljIi.f"m::u = (1'_ mjn) T 'i:;, . {3}

[NoTepu na TpeHHe mnO AJHHE YYaCTKA PaCIIHPEHHA ONpeAensoTCA
3aBHCHMOCTBIO

{ A
hmm:}*'ﬁ" " 2g? (4)

rae A — kos(PUIHEHT TPEHHA No AIHHE;
[ — nauna yuacTka pacHIHpeHHs;
D — puamerp TpyObl NpPHCTABKH.

Moacrasasa noayuennsie 3nauenus (2), (3) u (4) B ypasuenue (1),
NOJAYHYHM

2 2
.Fi __'l'..l2 (13 l 'mcm‘l'l I I
iy s ?g[n“(w) Lo o (1 o ) Hﬂ]'

WU
2 2
QI = 1 -El‘l 1 I
z:-t“ﬁ?ﬁ[“a("ﬁ?) +lm & {l‘_ -/ & }}'ﬂ];
OTKYAa
: /
= = - o ) 28z, _,,
0 \2 1 N 2 )
]/“1(7) f-m.T**‘(l—".E = Ty
HJIH
Q=rku )/ 22z, ,; By
3/1eCh 3

b= i — (6)
]/ﬂ:({: Rl )

apasgeTcd Ko3(pPHUUHEHTOM pacxoia BOZOMEpPa NPHCTABKH,
M3 euipaxenus (6) Buawo, =710

E=F (% s =5 ® Lo V) )

Onpeseauts TEOPETHHECKH &, @, L __ 248 NPHHATHX BHJOB NPHCTABOK
He NpeACTaBHIOCh BOSMOXKHHM. Beawsmsas =, @, [ = MOXKHO BLIPA3HTL

yepes OCHOBHHIE NapaMerpH NPHCTABKM H MOTOKAa XHjkocTH. Toraa Kosd-
¢HLHeHT R 3anHileM B BHJAE (DYHKIMH

=il e 3. 5) %

3aBucHMOCTL KOs (HIUHEHTa pacxoaa BoJoMepa R OT yKasaHHBIX.
OCHOBHLIX NapaMETPOB YCTAHABAMBAETCA SKCMEPHMEHTA/LHO.
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" BHAb! NPHCTABOK, METOJIHKA H OCHOBHBIE BOMNPOCHI HCCJIEIOBAHHH

Ilag yaoBersa H3N0MKEHHA MaTepHayioB JabOPATOPHELX HCCAENOBAHMI
# faabHefmero MX HCMOAb30BAHHA MPH NPOEKTHPOBAHHH BOJAOMEpHHIE
APHCTABKH MBI Pasje]HjgH Ha TPH BHAA:

1) ¢ KOCHM BXOAOM KPYIJIOro H NPAMOYTOJbHOrO CEHEHHS, HMenmue
¥roJ HAKJAOHA IJIOCKOCTH BXoja K och Tpy6u 6 <C90°%;
[’ 2) ¢ npsAMEIM BXOJAOM KPYTJ0TO H NPAMOYTroJAbHOTO ceuenns (8=90%);
| 3) BOAOMEpPHBEIE NPHCTABKA C HENapaajebHbIMH OGOKOBHIMH CTEHKaMH
. NPAMOYTOJAbHOTO CEYEHHA C KOCHM H NPAMBIM BXOJOM.
| JlaGoparopHsie HCCJAEA0BAHHA TPOBOAMAM HA MOJEJAX NPHCTABOK,

: 1 1
BHIMOJHEHHHX B MacmTabe —- -+ -5 H3 KOPOTKHX TPYyO KPYTJOro H/H

npaMoyroasHoro ceuenuss Aaunoit L, or 1 g0 3 D(a). 3aecs D — aua-

METp, @ — BLICOTA CEYeHUH MNPAMOYTOJbHOM MPHCTABKH.
' ¥rael HAK/JAOHA BX0J4 H3MEHAJAHMChL COOTBETCTBEHHO 3aJOMKEHHAM
otkocor m =2,0—0,5 B npegenax 8 =23-63°; 144 NPHCTABOK C NPAMEM
BXOJAOM yroa 8=90°

Vrasl Y OTKAOHEHHS CTEHOK OT ocH TpyOH Yy MojeJefl MPHCTAROK C
Henapaaje bHBMH GOKOBBHIMH CTEHKAMH COCTaBJAAAH B OJAHOM onwiTe 12, B
apyrom —18°,

Uepes mMojeab Nponyckajgd BOALY, Pacxoj KOTOpPOH H3MEHAACA OT

Q
___;“f =40 0 onpeaeasjcs CHEIHAIbHBIM IPOTAPHPOBAHHBIM MEPHHKOM,
MUH

NPHYEM MOrpemHocTh ero He mnpesninana +0,5%.
[lbesomeTprueckHe AaBAEHHA MO NMOTOJAKY TPYOH MOjeJaH 3a BXOJ0OM
B HIKHEM M BepxHem Owbecdax orbHpaan Ha GaTaperd Nbe3OMETpPoB.
Hanopsl co croponnl BepxHero Oweda B KaxIOM ONLTe H3IMEHAJAHCH
- or H, =13 n0 4 D(a), acocroponn nuxuero 6seda — ot H, =1,1 D(a)
H Gosee. 3aTrBop HMea ueTHpe noaoxenna— 1, 0,75, 0,5 u 0,25 D (a),
. DpHYEM HCTeYeHHEe B HHMKHHA Obed npM NPUKPLITOM 3aTBOpPE OBIO KK
. 3ATONJEHHBIM, TaK H CBOGOJHBIM.
3 Koa(punment pacxona BojoMepa R NOACYHTHBAAH 1o dopmyae (3)

5 Q
g - w )/ 2gz -

- Tae Q — pacxoj BOJH;
k. ®w — ceyeHHe TPyOH BOJOMEpPHOH NPHCTABKM;
2, — nepemajn naBJeHHH Mexay BepxHHM Obedom H TOuUKOH oTOOpa

JaBJeHHS [0 OCH TOTOJAKA 34 BXOJAOM,
_ At sKkcnepuMeHTaALHOro onpeaeaeHna 3aBHcuMmocTH (8) MBI mposean
~ AabopatopHble HCCAeA0BaHHA BOJAOMEpPHHX NPHCTABOK MO PAAy BOMPOCOB,

oo
 HM3MEHEHME KO3®OHIUHEHTA PACXO/IA BOJOMEPA £ MPH 6=45
& M 90° H PA3JMYHBIX 1 OT OTHOCHTEJbHBIX BEJHYUH

) :ﬂ" ! A .
Da)* Di(a)' D(a)

LI

Onuru BOAWAN HAa MOAENAX IMPHCTABOK NEpPeYHCAEHHBIX BHAOB
zaw=08 3 D(a) u satBopoM, oTHecewHnM B maxty Ha 0,7 D (a) or
BN XOAHOTO CEeYeHHd.
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e

lpucTaBKky € KOCKHIM BXONOM KPYrioro M npsiMoyroabHoro :eniennn,

C COOTHOWEHHEeM CTOpOoH b:a =15 npn O =45" u 7=0°, Mameneune
k09 pHUHEHTOR pacxoja BojoMepa R nokasaHo Ha puc. 2 a,

' - OTHOCHTEALHbLIE BE-

A nuquuu%—- H 7:— xapaK-
e TEPUSYIOT  PaCCTORAHHA
a0 OT BEepxHel KPOMKH BXO-
65 F Aa 0 CeueHHs 3a BXO-
060} J0M, rae orbupaercd
meHbuee aapaenue ([—

asf PacCTOARHE 110 NMOTOJAKY
OT BXOAa N0 CevueHHd).

Kosdduuuentn £,

NpUBEJEHHBIE HA PHC. 24,

ABJAIOTCH CPEAHMMH 1151
onpejeNeHHBX CeueHu
NpH pasAn4yHBIX' OTHO-

CHTEJBHBIX  BeJHUHHAX
Hﬂ HH'

D@ " D@

OnuiTEL  DOKA344H,
YTO H3MEHEeHHd

el i i i 1 1 e g 1 i L i i L e, —— ]:3 = 4..” H
& i . ()
o & 2
HH
I | 5 =1,1—-2,0
Puc, 2. Tpaduun K =1, (ﬂ> Han K = f, (—ﬂ-) Ans (@)
MPHCTABOK  KPYTraoro (npasmas AMEHA) H NPAMOYTOALHOO
(DyHKTHpHAS AMHMA) CeYCHMSN: HE OKd&3biBAlOT. BAHAHHA

G — @ =15%, =0 =90% I—mp*l-i-f.[.l_)mn‘-,r.(L); HAa BeAHYHHY R (OTKJO-
o @ /' HEHHA OT CPelHero co-
- crapaaor +0,9%).

Has ynoGersa Bmbopa ceuenusn 3a BxolioM (0T60p MEHBUIErD 1aBje-
Hus) rpaduk puc. 2 pasGur sa soum f u [/

B nepsoii sone B uurepsate paccrosuus  or 0,5 no 1,5 D (a) (orpesok
TPYOLl NPHCTABKH), TIJ€ DPOHCXOAHT PAaCIIHPeHHe CXKaTOH 32 BXOAOM CTPYH
H BOCCTAHOB/JICHHE JAaBJCHHH, KOS(DOHIHEHT pacxoja BoLOMEpPa R H3ME-
HAETCH NponopnHOHaAABLHO ﬂTHﬂEHTEﬂhHﬂH}' PECET{]F[HHIU CeyeHHds OT BXOJl4d
H MOXKeT OHTh NPEACTABICH SABHCHMOCTBIO A4 KPYIJI0ro ceveHus

k = 0,567+0,08 % » (9)

npmuﬁnnmuru (b:a=15)—k= ﬂ.51+ﬂ,ﬂ8—i- : (10)
Bo BTOpOfi 30He Ha PAacCTOAHHM OT OCTPOfl KPOMKH BXOAA
- =(25+3,0)D n — = (2,75+3,0)
BEAUYHHA Ko3(pduuuenta £ nocrosuHa,
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~ TIPMCTABKH C KOCbIM BXOJOM NPAMOYrOALHOTO CEYEHHs] H COOTHO-
enuemM cTopoH b:a—1--3 npw 6=45" u 7=0". B peayasrate Hcciero-
BakRR Mojedell TAKMX' NPHCTABOK HAMK moayuen rpagux (puc, 2 a).

I i
B nepsoit sone mpu —==0,0 1 Goaee Koa(pduHEeHTH pacxoaa BOJgO-

‘Mepa £ s NPUCTABOK TPeX pasiHYHBIX cevesHd MOryT OHWThL npejacras-
A€HBl 3aBHCHMOCTEIO

k=0,51+B—, (11)

- rae B — yraosofi koahdHIHEHT npaMoit;
{

i T) 3aBHCHT OT COOTHOLICHHA CTOpOH b:a,

3Hauelnsl €ro NpUBEJEeHB HHXKE:

bra 1 By g 3
B 0,1 0,08 0,05 0,01

I

Bo Bropofi domne xosdduuuent R ocraercs MOCTOAHHBIM; O MeHseTCs
uncaeHno (no peaMuHHE) TOALKO B 3aBHCHMOCTH OT COOTHOMIEHHA b:a.

HMs rpapuxa (puc. 2 a) -8uaHo, 4TO C YBEJHYEHHEM IIHPHHBL OTBEP-
cTHA .npHcTaBkH kosdduumeHTH pacxona BOJAOMEpAa R, OTHECEHHHE K
CeueHHs M HA OJHHAKOBOM pac- :
CTOSIHHH OT BXOja npu pasauu- K |
‘HHX b:a, yMmeHbwaiorca. 3TO - 125
~ 00BACHAETCA YBeJAHYCHHEM NO-~
fephb AaBJenys na pxone c nepe- 40
~ X0J0M OT KBajipaTHOro K npda- fi5
~ MOYIOJIbHOMY OTBEPCTHIO. 110
- Mpucrasky nannoh L =2a 5
. ¢ HemapaajeibHbiMH OOKOBBI- ¢
 MH cTenKamu npsmoyroasuoro %0
~ CeYeHHH M COOTHOIUEHHEM CTO- (45t
~ pOH b:a=1--3, KOCbIM BXOAOM gyl
'%pn 8=45°1 1=12 u 18°. Pac-
| fo0XKeHHe OOKOBMX Credok 4%
" QIPHCTaBKH NOA YIJIOM K OCH  (80F
- ¥BeAHMMBAET NPONYCKHYWO CHO-  g75f

Ehahtlte s o o e

e
1 L] I

et T R | L

- COOHOCTb. &
- B pesyabTtaTe npoBeACHHBIX GRE
CONETOB YCTAHOBJEHO, 4TO Aas8 465t

- yraoe orkaonenus =12 u 18° gl
- HPOINYCKHAA CMOCOGHOCTb TMpHC-

sasok He chikaerca npi mame- %[ p
f_‘“a:r COOTHOMIEHHH  CTOPOH gQ¥——— o o 4 0 1~
B:a=1-3. lNoayyeHuue 3Have- 1 20 ¢ @

‘mHa  Ko3(ODUUHEHTOB pacxoa ; !
Mepa R HPHBEEI.EHH Ha Puc. Et Mpadux K =I(T) AAA TPAMOYroak-

@uke puc. 3. KosduuuenTs HbX NPHCTaBOK TNDH PA3AMUNBX 1° (MyHKTHPOM
m.. K auxu.rmg)m' ceye- M8 12°, mpavaa mmuma axn 18°) m @ = 45%
ADHETA E * J— somut K == const, [I—b:a=1; JIf — b:a=2; IV—ba=3,

padiKe BhACACHE! 301b [IOCTOAHHOTO 3HAYCHHS KOSDHHUHEHTOB

‘BOxOMepa £, DTH 30HE PEKOMEHAYETCH HCIO01b30BaTh A1A 0TO0Pa
) AaBjaeHns, uToOn M30exarth BJAHAHNA OTKDHITHA 3aTBOPA HA
sosbdenEent R, Tak kak npu 7=12 u 18° gauna npuctaBkn 10/KHA OBITH

pas=cfi 2a.

pilis, sie 2

S =
i -
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o
Mpucrasku ¢ npsmbiM BXoaom (6 =90°) Kpyraoro H npimoyroasHoro

CeyeHHs W cooTHowewuemM ctopon b:a=1,5. [lpucTaBku C NIPAMBIM
BXOZOM MOTYT GHITH KPYIJOTo, KBaJApPaTHOrO HJAH NPAMOYTrOABHOrO CEUEHNI.

Mu npoBeM ONBTH HAa MOJEAAX KPYIJIOro CEYEHHA ABYX MacmTabos
npu aause Tpy6 2,5, 1,5, 1D 1 npAMOYroabHOro CeHUeHHs C COOTHOILE-
HueM ctopoH b:a=1,5 u pmikolt Tpyém L, =25a.

[Moayuenubie 3Hauenus K03(pHHIHEHTOB Pacxojla BOAOMEPE NOKA38HEL .
Ha puc. 2 0, |

B nepsoit aone rpaduka EDBF]E!JHH.HEHT pacxoaa BOJAOMEPA H3MEHAETCH

MPONOPHHOHAALHO OTHOMIEHUIO —5 H/AH —= H MOXKET OBITbH BHIDAXKEH 3aBH~
CHMOCTLIO AAf KPYIJIOro Cceé4eHHHd NPHCTABKH

H a8 TPAMOYIOJLHOIO CEYeHHs C CooTHOmenneM b:a=1,5
I
k=0,521+0,38 —- (13)

Bo srOopoift 30He KospPHIHEHRT £ OCTAETCH NOCTORHHLIM MPH PasaHy-
I
HBIX OTHOCHTEIBHBIX BEJHYHHAX -5 H —- BOAOMEDHHIX NpPHCTABOK.

B pesyabrare aaGopaTopHHX HCCIEA0BaHHA N0 NEpPBOMY BONPOCY
yCTAHOBJAEHO, 4TO Kos(puUHEeHTH pacxola BOAOMEpPa K Yy Pa3THUHBLIX
BHAOB MPHCTABOK H3MEHAKTCH N0 AJHHE NPHCTaBKH.

JlAsi NpHCTABOK KPYLAOr0 H APSEMOYTOALHOTO ceveHus (OTHOIIGHHE
b:a=1--3) npu napaaaeapunx GoxoBux crenkax (y=0°) B 3oHe BOCCTaA-
HOBJAGHHA naBiaeHns (pacmmpenns crpyH) koshPHUHEHTH R HIMEHAIOTCA
HPOHDPI[I‘IIEHMLHE OTHOCHTEIBHOMY DACCTOSHHIO CEYEHHA OT BXOA2

-5 WaH —. Paccrosnme ! macmrabupyercs no AHaMETPy HAH BHICOTE

oTBepCTHA mnpHCTaBkH. B nepsofi 3ome (puc. 2, 3), rae pexoMeHAyeTcH
OTOHpaTh MeHbllee JaBieHHe, KOSDPHUHEHTH R MOXKHO NOACYHTATH MO
saBucumocram (9, 10, 11, 12, 13). Bo sropoft 30He Tex xe rpadpukos
KOs(DDHIUHEHTH R OCTAITCH MNOCTORHHHMH A48 NPHHATHX COOTHOIIEHHH
CTOPOH NMPAMOYTOABHOTO CEYEHHR H HE 3aBHCAT OT AuaMeTpa TPYOhL

B npucTaBkax nNpPAMOYTOJLHOIND - CeNeHHH C HenapaniaeibHbIMH OOKO-
BBIMH CTeHKAMH MpPH yrie Haxao#a Bxoza © —45° B 30He NOCTOAHHOIO R
(puc. 3) koapdHUHEHTE SABHCAT OT COOTHOWEHHA CTOPOH H YIJVIOB ¥
‘OTK/JAOHEHHA CTEHOK OT OCH.

[To KOHCTDYKTHBHHM COOOpameHHAM 3aTBOP MOXKHO NMOMECTHTE H Y
BHIXONHOr0 cedyeHus mnpHcraBku. [lostoMy BO3HHKAET - HEOOXOLHMOCTD
BHACHHTh BJAMAHHE OTKPHITHA 3aTBOPa Ha KOhdHIHEHT &,

BJAHAHHE NOJOXEHHA H OTKPBITHS 3ATBOPA HA BEJAHYHHY
KO3¢®HIHEHTA PACXOJA BOJOMEPA k MPH PA3JIHYHBIX
JNJHHAX TIPHCTABKH

Mu npopead pfAA ONLITOB HA YETHPEX MOAESAAX PHCTABOK M3 KPYIaLIX
TPyO pasuoft mamue: L, =0,67; 1,65; 2,15 u 2,650 c yraom Haknioxa

Bxoga H=45°,
3aTBop NOMELIANH Y BLIXOAHOrO CEYEHHA NPHCTAaBKH.
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¥craHoBaeHo, 4ToO

" a) u3MmeHen#e OTKpuTHA 3arsopa ot f, =1--0,25D (a) okasmBaeT
pausAnne Ha Koa(pHuMedTHl pacxoga BOJOMEpA R B 30HE, MPHMBKAKOMEH
K 34TBODY;

6) yBeaHueHHe oOmeHd AJAHHLI MPHCTABKH BBI3LIBAET YIJHHEHHE 30HBI
BARsHASL OTKPHITHA 3aTBopa Ha kosduuuent k. [lauHa 3TOf 30HH npo-
MOPIHOHAIGHA PACCTOAHHIO OT - BXOJAa N0 3aTBOPa M ONpejeasercs
APHMEPHOH 3aBHCHMOCTBLIO

ALy o L — 450
W .-ﬂ,15+ﬂ132 EE'ET npn 9_45 2
AL Ly _ang
ﬂ_{:_} =0,42+0,32 D@ "PH 8 =90 "

‘rae L — naMua NPHCTABKH MO MOTOJKY.

I'padbux u3MeHeHHs xapaktepa Kosh(HUHEHTOB B B 3aBHCHMOCTH OT
JUIHHE!L MPHCTABKN C KOCHIM BXoaoMm (B =45°) u crenenu OTKPHITHA 3aTBOPA
npuseneH B pabore [12].
E Ha ocHoBaHuH mNPOBEASHHHX HCCAEJ0BAHHA MBI PEKOMEHAYEM MpH-
- €1aBkH ¢ aamnolt Tpy6et ot 1,5 10 3 D (a). B oTAeAbHEIX CAy4asxX AJAHHA
MPHCTAaBKH MOXKeT OHTh MeHbIe HAH Gobme ykasanunix npeperos. Jlas
' STHX MPHCTABOK C KOCHIM M TMPAMBIM BXOJAOM KaK KPyrJaoro, Tak H mpsaMo-
. YrOJLHOTO CcedeHHs M COOTHOIIeHHEM CTOPOH b:@ =1-3 30Ha BAHAHHA
IINTA JOMKHA NPUMHHMATHCA PABHOA AHAMETPY HJH BRICOTE OTBEPCTHA.
Takum o6pasoMm, €CAH 3aTBOP pPAacmoAaraeTcs y BHIXOJHOTO CevueHHd
NPHUCTABKH, TO CEuEeHHE 33 BXOAOM C MEHBLIIHM A3BJEHHEM MOXEeT Haxo-
AMTLCA B mpejeaax mepsoft 30HH (pHc. 2,3).
. YuyuteiBad uaMeHeHue KosdduuueHta pacxoja BOAOMEPA NO JAHHE
MPHCTABKH W BAMAHWE HA €ro BeJHYHHY OTKPEITHA 3aTBOpa B Npejenax
30HL, paBHOMl NO AJAHHE OAHOMY AHAMETPY HAH BHICOTE NPAMOYTOJbBHOTO
OTBEpCTHS, ceyeHHe JAif OTOOpa MEHBIIErO AABJEHHS 3a BXONOM CleayeT
' HA3HAYATH B TAKHX Npeaenax:

Jas npucmasox ¢ 3amsopoM y ssxoowozo  [ag npucmasox ¢ 3amsopoM,

ceyenus mpyou OMHECEHHBAM 8 Ligxmy
Ly, D (a) I, D(a) Ly, D (a) I, D(a)
1,5 0,3=0,5 1,5; 2 0,5+1,0
2 0,5=1,0 3 0,5—1,5
3 0,5-=-1,5 2,5=-2,75

B xaxnaoMm OTAEAbHOM Cay4de paccTOAHHE OT BXOAA A0 CeHeHHA C
MEHBIIHM JaBJEHHEM HA3HAYAeTCA H3 KOHCTDYKTHBHLIX coobpaxeHdft B
FPaHHIaX 30H rpagHKOB.

3ABUCHMOCTb KO3ddHLUMEHTA PACXOJA BOJLOMEPA £
OT M3MEHEHMS ¥YTJIA HAKJIOHA BXOJIA ©

~ CymecTByiomue H NPOSKTHPYEMble HPPHTANMHOHHLIE KaHAAB HMEIOT
SAMUHLIC 32J0XKeHHA 0TKOCOB. BonoMepHbe NMPHCTABKH C KOCBIM BXOAOM
KHO 3aJeTHIBATH B OTKOCH TAKHX KAHAJ10B, NO3TOMY HEOOX0AHMO yCTAHO-
HAHHE YIJA0B HAaKJI0HA BXoxa O, COOTBETCTBYIOUHX 33/10XKEHHAM

=05 —2.0 ua xospduument R.

METH MPOBOMAM HA MOJEAAX NpHCTaBOK Kpyraoro (D =190 suu) u
yroaenoro (b:a=1,5 npu @ =150 M) ceueHnt C PASIHIHBIM HAKJO-
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Jlapnenus 3a BXOJAOM OTOMpPA/sH B HECKOJBKHX TOUKAX 1O N0TOaKY,
B TOM uHc/ae Ha paccrosuuu L =0,5 1 1,0 D(a) B soue J pacmupesins CTPYH
Hl=25 D(a) B sone I/, rae nasaenne B TpyOe BOCCTAHOBHAOC.

3HayeHus R NPHBOAHM HA puc. 4,

Vs puc. 4a pas npucraBxku KpPYIVIOro ceuenns BHANO, 4To A He
H3MEHSETCH OT HAKJAOHA BXOAa B npereaax © =23--65° il 3a10%KeHHT
oTkoca m =2--0.5 npu /=05 u 1,0 D.

Y DNPHCTABOK NPAMOYTrOALHOrO Ceuenusi (puc. 40) xosdpuiHeHT &
HECKOALKO H3MEHSAETCS OT yraa HakJAOHa BXojaa. Ecam npunsth ero nems-
MEHHHM 0pH Mm=1--2, T0O omnOKa B 3HaYeHHH £ 1o yray © cocrasur
':Fk [ﬁ.} _— i{},ﬁ&ﬁ ¥ .

B caywae orGopa paBaenusi Ha paccrosumi ot Bxoga [ > 2,5 D(a)
AAs NpHCTaBOK AdnHol L =3 D(a) kosdduument pacxoaa soroMmepa k
naMenserca (puc. 4 4).

BJHAHHE XAPAKTEPA HCTEYEHHA B HHXHHH BELE® HA KO9®OGHUHMEHT
PACXO0J1A BOOOMEPA

HeobXoxuMbiM yCa0BHEM HOPMAILHOR PaGOTH BOIOMEPHOM NPHCTABKH
ABJAACTCH HANODHHEI (3aTONAEHHEM) peAmM HCTEuEHHS.

P &G o xnl

Puc. 4. Tpadmxm K = f (8) 233 npucrasox xkpyraoro
H DPRNOYIOALHOMD CevcHHs.

McenepoBanns nokasaaM, 970 pasauusble CONPAXKEHHS CTPYH, BHI-
TEKAIOWEH H3 NPHCTABKH B HHXHHA Ooed, npu 3aTONNEHHOM WIH CBOGOAHOM
HCTEeYeHHH (H3-TIOJ IIHTA) HE BH3KBAKOT 3aMeTHOI0 HaMeHenns KosdbunuenTa
pacxona BOAOMEpa.

Haa oGecneyeHus HATIOPHOTO pemuua B TPyOe HPHCTABKU NMPH Npo-
yCK€ MaKCHMa.bHOr0 pacxoja AOCTATOYHO NPEBLIIICHHE TOPH3OHTA HHMK-
Hero Oneda Haj pepxoMm TpyOH Ha BEaHuUHY, PaABHYO 110J10BHHE JAeHCT-
BYIOILEro nepenaja cHcremsl. Pab0Ta aprCTaBkH BO BpPeMA NPONYCKA MCHL-
1ero pacxoja co cBOOOAHEIM HCredenmem olecneyuBaeTCs NPHKPHITHEM
3H'FHI‘DPH HA HETBEPTL BHICOTH ﬂTBEpCTﬂH.

Jlast MPpHCTABKH C 3aTBOPOM, OTHECEHHHEM B IIAXTY Ha pacCTOSHHE
0,56—0,7 D (a), puxoanoe cedenHe 3aTONARETCS COOTBETCTBYIOULHM M0.J0-
HMEHHEM 3aTBOPA MAHK CO3JaHHEM B BepxHem OGwpede onpeneleHHOro Hanopa.

-
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BrxojHOE ceuenHe TPyOsl NMPHCTABKM B WMAXTE C OTKPBITHM 3aTBOPOM
8aTONIAETCA NPH Hanope B BepxueM Ghede, pashom f, = (2,2—2,4)D,

NUTO NOATBEPKIAETCH AUTEPATYPHLIMH JanHbIMM [4],

TOYHOCTb YYETA NPHBOPOM PACXOJIA BOJbI, NPOXOASIIUEN YEPE3
BOJAOMEPHYIO NPUCTABKY

Ona 3aBHCHT OT NOTPEWIHOCTEl B ONPEAEACHHH COCTABASIOUIHX

'--qmpuy.nu (5)
Q= ko V 22z, .

| Paamepsl oTBepcTHit TPyG TNpPUCTABOK MBI YCTAHABJHBAIH C TOY-

HocThio 0,2 MM, OTCYETH JaBJeHHA 1O Nbe30MeTpaM 3alHCHIBAIH C

- omnbkoit +£0,56 MM,

_ Ha ocHoBaHHM J4HHBIX ONKITOB JAJd ONPEAedeHHs NOTPenIHOCTH
KosduuHenTa pacxoga BOJOMEpAa COCTaBJCHE Be1OMOCTH, B KOTODBIX

- NIOJICYHTAHBl CpejHHe 3HaueHHsd KosddHnHeHTOB £, MOAYUYEHHBIE NPH H3MEe-

- HeHHH PacXxoA0B B jJHanasoHe 3—4 W veThpex NOJOKEHHAX 3aTBOpa.

Cpeansisi KBaApaTHYHAA OTHOCHTEIbHAS NOTPEUIHOCTh £ OmpeAeafsaach
10 3aBUCHMOCTH

TAT 100
i s o2 T
rie k. —cpeanee sHauenne kospuiumenta pacxojga BOAOMEpPA, PABHOE
=k
Rep = 3 |
A — OTKJOHEHHE OT CPEAHEro 3HAYCHHA R B KAMAOM OTIEJbHOM
OnHTE;

fl — YHCJI0 ONLITOB B KamAOH BeAOMOCTH,
| Cpeanssi KBaAPATHYHAA OTHOCHTE/JbHAS MOTPELIHOCTh B ONPeAeJCHUH
- Kosppuumenta £ nas  npHCTABOK KPYrAoro ceuenuss TPyGhl C yraom

- makaona pxoza O <90° cocraBuaa o, = (1,4--1,5) % u yraom 8=90"—
- —o, = (2,1-3,5) % ; A19 NPHCTABOK NPAMOYIrOJLHOIO CedYeHHs TPYOH C
yraom Haxaoha sxoma O <90° o) = (3,3—3,4) % u ¢ yraom 6 =90
L
- % = (2,8—3,5) %.
| YKasaHHWeE BeJHYHHL TOrPEIIHOCTEN BKAOYANT B Ce6st OMUGKH B
- onpejeaennd kKos(unmenta pacxoja Bogomepa R, BLI3bBAEMblE YCAOBHAMH

- OnniTa (OTCHETH MOKA3AHHH NLE3OMETPOB, MEPHHKA), @ TAKKE PAa3THUHBIM
- OTKpDRITHEM 3aTBOpa, H3MEHEHHEM HAaNoOpOB, HAJHYHEM MJH OTCYTCTBHEM
- nopora Ha BXoae mpun 6 = 90°,

- Ecan npunsite norpemitocts B kospdunuente £ MakcumaibHofl U paB-
- HOHl 9, +3,5%, Toraa obmast mOrpemiHOCTh NPH HAXOMKACHHH BEJHUHHB

- pacxoja BOAB HA COOPYXKEHHH ¢ BOAOMEPHOfi MpHCTABKOA Oyher
F.l-l.i.

L S = V Gt G T G V35 + U2 = 4%,

ol

- B oGy norpemtHocTh COOpYyKeHHS BXOAHT TaKike MOrPemHoCTh B
%ﬂnﬂ, BLI3BIBAEMAR CTPOHTE/JbLHOR omHOKoH HaH owHOKOH B 3aMmepe
- BA0mann ceuenus TPYGW NDHCTABKH ®, paBHAs o, . == +10;, norpeu-

HOCTE B OnpelleIEHHH PACXOa BOAOYYHTHBAWUIHM NPHOOPOM, COCTABAAID-
man aas APC-60 g4, = +2%.
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Takum o6pasoMm, OwnGKa NPH YCTAHOBJAECHUN BEAHYHHEL PACX0/a BOLE
NPHCTABKOH HE NPEBHIIAET HOPMATHBHOH NOTPENIHOCTH YuYeTa OPOCHTENb-
HOH BOAM HA HMPPHrauHOHHHIX cHcTemax (+69%).

h
- JHAYEHHE KO3®®HUIHEHTA PACXOJA CHCTEMBI 115 PA3JHUYHBIX
BHAOB MPHCTABOK

Koshduunent pacxona cHCTeMbl 3aBHCHT OT MOTEPL HANOpa npH npo-
XOXAEHHH BOJABI uepe3 TPyOy COOPYMEHHE MAH NPHCTABKH,

Paganunpie GopMH BX01a W CEYEHHS NPHCTABOK, a4 TAKKE PA3IHYHE
KOHCTPYKTHBHBIX CX€M KOMIIOHOBKH NIPHCTABOK C COOPYMKEHUAMH $BJSIOTCH
NPHYHHAMH, ONPEAEAIONHMH Pa3MepPhl OTEPL, A CAEA0BATEALHO, H KO3(D-
(pULHEHTOB PAaCcXOAd CHCTEMEL. |

[Ipu pacuere nponyckHofi CnocCOGHOCTH BOAOMEPHHIX COODYKEHHH €
BOJAOMEPHMMH NPHCTABKAMH 1O o0wef dhopmyae pacxoga Boaw B Tpybax
C 3ATONJIEHHBIM HCTEYEHHEM

Q=po} 2gz,

HeOoOX0AMMO 3HAThL KO3(HUIHEHT p..

Hamu 3KCHEpHMEHTANBHO NOAYYEHH 3nauenus KosDPHIHEHTOB pac-
X0/ia CHCTEMBI W, AJ5 PasJHYHBX BHIOB BOAOMEPHHX NpPUCTABOK B KOM-
INOHOBKE C OTKPHITHIMH HJAH TPYOHaThHMH pPEryasTOpaMH. |

HJast nPHCTABOK KPYTrAOrO H HPAMOYTOABHOTO CEYEHHS! IPH COOTHO-
IIeHHH CTOpoH b:a=1,5 xoshdumwests npeacTaBaeHH ua rpadukax .
puc. 5 a, 0.

M

075¢

M.

[55

Puc. 5. Tpaduxn p_ =7 (8) 22z npuciasox kpyraoro u NpAMO-
YTOALEOrD CeNeHHL.

G = Ge3 WHTODOA WarTh (¢ OTEpaTLM pervastopan Gea m%lnua}; = ¢ maTonof

waxToft {c TpyOuarm peryasropow Ces pepemanaly /- w = “T; fi—w=ba opu

bz =15 .

Ha rpajguke puc. 5a npueeaenu 3mauenus KOS(pHUHEHTOB P, NPH
Pas/HYHHX YIJaX HAKJIOHA BXOAA © 113 KOHCTPYKTHBHON CXeMbl MPH-
CTaBKH 0e3 WAaxTel, T. €, AAA HPHCTABKH C OTKPHITHIM DEryJAATOPOM.

Ha puc. 56 suauenns KOSOOMUHEHTOB NaHH npH pasamuubix © u B
KOHCTPYKTHBHOM CXEeME NDHCTaBKH C maxTofi, T. e. npHCTaBKH ¢ TPYO-
HaThHIM DEryAaTOPOM NpH AJMHHE TPYOH 38 maxrToit nopsika 6—8 D (a).

Y TMDHCTABOK C WMAXTOf H TPYGORk peryasropa notepH BO3PacTaior,
HTO MPHBOAHT K HEKOTOPOMY CHHKEHHIO n. (5—6%),

YKa3aHHBIMH IPADHKAMH MOKHO NOAL3OBATLCH [PH  HAXONACHHH
KO3(bpHUHEHTOB pACXOAa CHCTEMH MPHCTABOK KAK CAMOCTOSITELHBIX
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WHEHH THNA OTKPHITHIX DEry/isaTopoB, TAK H MPHCTABOK B Pasauy-
| KOHCTPYKTHBHBIX CXeMaX C JPYTHMH COOPYKEeHHSMH (nepeesjami,
DArANIHMHE CONPSKEHHAMH H Jp.). '
‘JlaA npHCTaBOK NPAMOYTOJBHOIO CeYeHHf C COOTHOUIEHHEM CTOPOH
§=—1-3, napajjeJbHHIMH H HenapanijeapHbiMH GOKOBBIMH CTEHKAMH
=12—18°) u yraax HakaoHa Bxoja 8 —45° 3suaueHus koapduuueHTOB
XOAA CHCTEMEL! NMpHBejeHH HA puc. 6 a, 0.

Puc. 6 a orpaxaer usmenenne kosdduuuenta p. npH pasaUYHBIX
g, 7Aad npuctaBoK Ge3 IAXTH, H HA PHC. 6 6— /a8 OPHCTABOK C
ixToft 1 TpyGoil peryasropa aauuoit 6—8 D (a).

~ Ecam ceuenme TpPyOml mnpucraBku B 1,4—1.6 pas MmeHblue ceueHHs
y6u peryasTopa sa waxtoit (wupuxa 0,5—0,7 x), kos(duiueHT pac-
A4 CHCTEMBl HECKOJBKO YBEJIHUYEH B OTJAHYKE OT KosdpullmeHTa pacxo/a
[CTeMbl LIl OJIMHAKOBOTO CeueHuss TPYObl NMPHCTABKH H PeryJaaropa.

- Ilpu Taxom COYETAHHH [PHCTABKH H TPYOR peryiastopa NHOTEpH B
gaxTeé OYeHb Majkl, TAK KaK MOTOK, HECKOJBKO PaCIIHPHBUIHCH, MPOXOLHT
¢ u nonajaer B Tpy6y OGoabmero cevyexud,

- B pacuerax yBeJHYEHHE P, MOXKHO HE YYHTHIBATE,

~ MPOU3BOJCTBEHHBLIE HCCNELOBAHHA PABOTHI BOJOMEPHBIX
. MPUCTABOK C BOLOYYHTHIBAKOUWHM NPHEOPOM

[lo paspaGoTaHHBIM HHCTHTYTOM ,Y3rHNPOBOAX03“ KOHCTPYKIHAM
[pyGuaTex rnepenaios c BOJAOMEPHOH mnpucTaBkoit (puc., 7) B COBXO3€
~®Papxan” B 'onoauo#n cre-

I Ha MalMHHOM KaHaje a
gocrpoeno 15 cnapymem&ﬁ Mot Vi i
B rosoBax HANOPHHIX TPYO- i

MATHIX  pacnpeje/uTene. " % 4 ;/T ;

~ [lepen maxroit c 3at- el :
BOPOM YCTAHOBJAEH BOJO- q7st [
MEpHHII KOMOZEN, coeau- k B L o E ] LU Vi
_1'.-i: OTBEPCTHEM B IIHE e

¢ mpucraBkofi B BLIOpaH- 085 o

HOM CeueHHH 0T60pPa MeHb- E npu8=45

1ero nasJeHds 3a BXOJ0M TR e )
Ha paccrosnuu [ u TpyOGOf 10 20 30 g
d= 140 MM C BEpPXHHM 3

Ouedom, o

- Ha Bcex BoaoMmepax- Mol 1

seryastopax kanaza M-2 el 4
Menhmee nasaeHue OTOH- \ K"‘\%é j/r 2
)JeTcs BO BTOpPOH 30HE, 4% !
ROSTOMY KO3(dHIMEHT pac- - /
Xoga Bojaomepa R é]JHC* 2) 265k A L /—
yagen 0,685 1an © = 33°. . e

~ [lpu ussecTnoM KO3(- i npy =45

EllHenTe £ W JAuaMeTpe ;4 N P S WU T W W P e S 4
fpy6u no yuernofi op- 1a 2 0 2
-IE {5} b

! Q= kw 1#’ ngk Puc. 6. Tpaduku g =f, (T) 1ad NPHCTABOK

ABJAeHA pacxofHas NMPAMOYTOABHOIO EEFEH_HH aflpﬂ pPasiHuHLX " H

- - — .
Iy
.

4 L[Hq]Epﬁ'ﬂ ara  Ads a — fe3 wa { KPHTHM pPeryanto fea anay &
cae ITW (C OT . M Og3 Mepenala —-
HYeCKoro pacxoao- ¢ waxrof (¢ Tp}'ﬁ-mTuMp perrnfmpﬂu ﬁ:g ﬂéf-lnug.'l; J‘i T =0%

yKkasate.d (1PC-60). om g = 12% [1]= 7 =187,
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Pacxoasl BOAH, [0JaBaemoii B HANOPHHE pacnpeienntead, ycra-
HABJAMBAJK NPUGOPOM M NPOBEPHIH KOHTPOABHLIMH 3aAMEDAMH TpeXKpaTHOi
MOBTOPHOCTH BEPTYUIKOf cicremsr Baxmpesa nan 7KecTOBCKOrO.

O6uiasi NOrpelHocTs B ONPEejeJeHHH pPacxoloB BOAB  NIpHOOpaMH,
YCTAHOBJAEHHBIMH HA OMHCAHHBIX OTBOAAX, HE NPEBHIACT +3—4%.

ABTOMATH3HPOBAHHLIA YYET PacXOAOB MmO OTBOJAAM KaHAaAa M-2 nos-
poaua B 1960 r. mposect 6a/aHCOBHE 3aMepHE 110 BCEMY KaHady C HUEALIOS
onpejejdenus noTepb M KOos(pduIHEHTa N0AE3HOTO neficTBUA y4dacTKa
KaHaja, OOJMIIOBAHHOIO Ke/ae300€TOHHBIMH NJAHTAMH (9 M), H Kanaaa,.
NPOXOAAUIEr0 B 3eMasuoM pycae (9 xu). |
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Puc. 7. Bozomepiufi TpyOuaTeil BOZOBMNYCE B HanOpHwit TpyGonposol
¢ neperopaxuBaniKM Coopymemmem B3 xanzie M-2 cosxosa <apxad.

Ha KupoBckom Mmarucrpaissom xanaze B [osoauoit crenu B 1960 r.
nepeobopyL0BaHO ceMb TPYOUaTHX COOPYEEHHA B BOAOMEPHAHIE C MOMOILbIO -
NPHCTABOK KPYIJOro H NPEMOVIOASHOFO CEHEHHA C MPAMBIM BXOAOM. ITO
810 BO3MOXHOCTL MNPOBECTH NPOH3IBOACTBEHHHIE HCCJAEAOBaHHA PabOTH
KPYMHBIX BOLOMEPHBIX COOPY XeHull B YCT2HOBHTL TOYHOCTH yue€Ta pacxoaa.
BOAK NpHOOpaMH H@ BOAOMEpHHX mpHCTaBxax. PacxoxjeHus B pacxojaax,
3aMepeHHBIX JAHHAMHYECKHM PacX0I0VKa3aTeaeM H BEPTYIIKOI, cocTa-
BHAH +2—2.0%.

[NpoBepka paboThl COOPYXeHHA C BOAOMEDHBIMH NMPHCTABKaMH B Npo-
H3BOACTBEHHHIX YCJAOBHAX B cosxo3ze ,®apxan” u na KMK nokasana
CPABHUTEJBHO BBICOKYIO TOYHOCT: (3—4% OT HCTHHHOIrO PacXoja) B Ompe-
JeJeHHH pacxoja C NOMOULBI0 NPHCTaBOK ® npHOODOB.

NPAKTHYECKHE PEKOMEHIAAUMH H NPEAJIOXEHWUA MO NMPHMEHEHHIO
BONOMEPHBIX IPHCTABOK C PETYJASTOPAMH 1JIg NMPOEKTHPOBAHHA
HOBBIX H NEPEOBOPY1OBAHHA CYUECTBYIOWHX COOPYXEHHHA
B BOJIOMEPHBIE

[pHCTABKH pasAHYHHX BHAOB KPYrAOro MJAH NPAMOYTOJABHOrO cewe-
HHSL MOTYT OHITh HCIOAb30BAHE KaK AAR NPOEKTHPOBAHHA HOBHIX COOpY-
WenHi (BOJOMEPOB-PeryaaToOpoOB), Tak H Aaa nepcol0OpyAOBaHHsS Cylie-
CTBYIONIHX OTKPHLITHX H TPYOGUATHX PEryAATOPOE B BOAOMEPHLIE HA PACXOABL
soau ot 0,5 mo 3,0 #%/cex.
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~ 1IpHCTaBKa ¢ BOJOYYHTHIBAKUIMM NPHGOPOM B KOJOALE MPEACTABIAET
GO BoOMepHEIT Y3€1 NpH BXOAE OTKPHITOTO MM TPYGuaToro €oopy-
SHisA, obecnevnBalOWHil aBTOMATH3HPOBaHHKIN YueT pacxoxa BOAHL, =

~ HHKe npuBOAATCH ONHCAHUA OTAEJBHBIX KOHCTPYKTHBHLIX CXEM BOXO-
SPHLIX NPHCTABOK C OTKPHITHIMM W TPYGYATHIMH COODYMKEHHAMH H XaH=
i€, HEOOXOAHMBIE AAf HX pacuera.

- BoaoMepHad NpHCTABKA KPYraoro HiH NpAMOYTrOAbHOro CeyeHws ¢
TKpbiThiMiH peryastopami (BIIOP). Coopy:xenus sToft rpynus coctoar

el

3 KOpOTKOH TpyOm mnpucraBku aaunof or 1,5 mo 3 D (a), murosoro

TPOACTBA M BOAOGOS AW nepenaja. /lAAna TpyOul NpAMOYrOALHOM npU-
TABKH C HenapanaeabHbiMi OOKOBHIMH CTEHKAMH paBHa 2 a, HAKJIOH BXOJA
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PH: 8. Boxomepubie MPHCTABKH C OTKPLITHMH PEryAATOPaM:

. I, lla — Ges nepenaxs; 1, f16 — ¢ nepenaany; I— npucTaska: 2— YCTPORCTRO
Yo ARS8 yCTaHOBKH Npubopa; J—BoloyuHTHBAKWHA npulop.

-
=

.-.u¢11;v,.:'--.}£ K BRIXOLHOMY CeYEHHIO TPYObl NPHCTABKH HAM

€ro Ha paccrosnue 20—30 cu u Goaee no KaKUM-AHGO KOH=
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'

s =
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_CTPYKTHBHHIM coofpaxenusiM (pHreas DJOCKOTO 3aTBOpa C HANOPHO]

CTOPOHH H Ap.). |
g Mensmee papaenue B TPpyGe NPHCTABKH 32 BXOAOM 0TOHpAeTCH
nepsoii 3one (puc. 2,3).

PasnocTs nasnewufl B Bepxuem Gvede u TpyGe 3a BXOAOM BOCHDH
HuMaercs npubGopoM M npeobpasyercd Ha wkate uudepbaara B pac
XOJ BOJH. ;

Boxomepuasi npucraBka MoxeT paboTarh Kax C 3ATOTEHHBIM, TAK
€0 cBOOOAHBIM HCTEUEHHEM MPH NPHKPHITOM 34TBOpE. :

Hasa HopmaasHofi paGotsl BojomepHofi mnpucraBku (puc. 8 a) Ge
nepenaga HeoGxoauMO, YTOOH BEpPXHAA KPOMKA BXxoaa Obljia 3aTONJAEH
pacueTHbIM ropHaoHToM BepxHero Obeda na 20—25 cu, a BepXHAN KPOMK
BLIXO/IHOTO CEYEHHsl TIPUCTABKH — HA BEAHYHHY, PABHYI0 NOJOBHHE NPH
HATOrO MaKCHMaABLHOTO nepenaga cucremu (0,5 z.) npu nponycke sapau
HOrO pacxoaa.

BosMoxkHO M CBOOOJHOE HCTEYEHHE H3-NOA IVIOCKOCTH 3aTBOpPA 1P
yYMeHblIeHHHX pacxojax. llpu sTom BuHXoaHOE ceuenHne TpyOH NPHCTAaBK
MPHKPLITO 34TBOPOM, 4YTO oDecneuyHpaeT Hamopuuii pexuwm B TpyGe.

Ecau xe 3a npucraskofi mmeerca nepenan (puc, 8 6), a 3aTBOp
MOMEIEH Y BHIXOJAHOTO ceYyeHHs TPpyOH, TO NOJOMKeHHe 3aTBopa (HKCH-
pyeTcs OTPaHHUYHTEJEeM NoABEeMa B onpeieaenHoM noaoxenud, OTBepcrHe
B 3TOM CJyyae J0JKHO ApuKpHBaTecs Ha 20—309 npu pacyeTHOM pacxoje.

[lpucraBka ¢ 3aTONNEHHHIM HCTEYEHHEM PACCUHTLIBACTCA HA MAKCH-
MaJabHBI pacxod npn pabouem (HOPMaALHOM) FOPH3OHTE B BepXHem Onede
CTaplIEro KaHaja H MakCHMAaAbHOM TODH30OHTE B 0TBOZE 1o dopmyae

Q=pw) 2gz, | (14}1

- : |

rae p.— KospdHIHEHRT pacXoia CHCTEMH; ﬁ
@ — NI0IaAb BHYVTPEHHEr0 CeueHHs TPYOB NpHCTaBKi; |

Z. — Pa3HOCTb FOPH3OHTOB BEPXHEr0o H HHXKHEro Gbedos. :
Jlas caysas, KOria 3aTBOp OTHECEH B WIAXTY M HCTEUEHHE 33 3aTBOPOM
cB000JHOE, PACUET MPOH3BOAAT 1O Pa3HOCTH FOPH3OHTOB B BEPXHEM ﬁbEE]JE:*i
M Imaxre. |
[TpucraBkn €O CBOGOAHEM HCTEYEHHEM HJAH NepenajgoM 3a 3aTBOPOM,
NOMEIIEHHBIM ¥ BHIXOAHOTO ceuenua TPyOH, PACCUHTHIBAIOT 10 (GopMyae

=p. o)/ 2e(H—063kh,), (15)

rae . — KOS@HUMHEHT pacxofa CHCTEMB, OTHECEHHHIH K

BEIXOAHOMY CEYEHHIO NDHCTABKH; |
H — wanop ¢ Bepxsgro Obeda Hal AHOM TPYOHl IpH-
CTABKH; |
hy=0,75 D (a) — MaxcHMaasHOe OTKpHTHE 3aTBOPAa NPH CBOGOAHOM
HCTEYEHHH, OOEcneYHBalomee HANOPHHIH pexHM B.
NPHCTABKE, & CAEI0BaTEAbHO, H HOPMAJALHYIO paboTy
BOJOMEpA.
Pacxoa Boibl, nMpoxoafulelt yepes npucTaBKy H COOpYKEHHe, YUHThH~
BaeTcAa no saBucMocTH (5)

Q= ku}/ g7, ;

saeck k — xospduuuent pacxola BOAOMEPA, OTHECEHHLI K BHIXQLHOMY
CEYEeHHIO TPYOH NPHCTABKH;
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Z. — BOAOMEpHHIl 1epenajl Mexay BepxHUM ObedoM H ceyennem
TPYGul B MecTe 0T00Opa MEHLMIEro AaBAeHHd,

Has ynoGersa suibopa u pacyeTa NPHCTABOK NMPUMCHHTEALHO K 331aH-
HbIM YCJAOBHAM CONPSIAEHHA WX C OTKPBITHIMH COOPYMKEHHAMH Mbl 1pei-
jgaraem taba. 1. |

BojomepHbie TNPHCTABKH KPYraAOro HaM NPAMOYrOAbHOIO CEYeHHs
¢ tpy6uaTeiMu peryastopamu (BIITP). [Mpucrasky MoxkHo noMectuts nepen
3aTBOpPOM TpyOuaroro peryJastopa. JlocTyn K 3aTBOPY NPH pPEMOHTe HAM
OCMOTpPE OOECNevHBAETCA OCTABJCHHBIM MEKAY TNpPHCTABKOH M 3aTBOPOM
NPOCTPAHCTBOM, TMPEBPAMAIOMHMCH B MAXTY NPAMOYIOJALHOTO CeveHus,
B sty waxrty nomemaercs 3aTBop.

®opma BX0Aa, CeYEHHS] H PA3MEPH MPHCTABOK OCTAIOTCH TEMM e,
KaKHe NMPHHATH B KOMIIOHOBKE C OTKPHITHIMH Pery sTopaMH,

Ecau 3aTBOp nOMEIIAeTCs B OTAGAEHHH OT BHIXOAHOrO CeueHus TpyGhl
NPHCTABKH (B MIAXTe), TO AABAEHHE MOKHO OTOGHpPATH KaK B neppofl, Tax
H BO BTOPOH 30ke (puc, 2—3). BuGop Mecta 0T00pa 1aBAeHUS B STOM CAyYae
38BHCHT OT KOHCTPYKTHBHBIX coOOpameHufi.

3aTBOP MOXKeT OHTh NOMEMmEeH ¥ BHXOAHOIO CeyeHHS: NPHCTABKH, H
TOTAA MEHblIee JasjexHe oTOHpaercs Aums B 30He /.

PasnocTs AaBaennit B BepxHeM Obedie # CEYEHHH MPHCTABKH 32 BXOAOM
BOCNPHHHMAETCA NPUOOPOM, npeolpasyiomum €e B pacxol Boasl. Ha puc. 9
NpHBEACHA CXEMa COOpDYXKEeHHS, rjle NPHCTABKA uepe3 WAXTY oObeAHHeHa
C TpyOuaThimM BhINyckoM (mepee3gom) Ge3 mepenana (@) uam ¢ mepenamom
awboft kouctpykuuu (6).

Y4er pacxoia BOAH Ha COOPYMEHHH C mPHCTABKON M rODH3OHTAABHOM
TpyGoi obecneyHBaeTcs MpPH 3aTONAEHHOM HCTEYEHHH B 1IAXTY.

B cayuae cBOGOAHOrO HCTEHEHHA MPH HAAWYMH MNepenana HAMOPHLI
PEXHUM NPHCTABKH OOECneYHBAETCH NPHKPHTHEM 3aTBOPA WAH CO3JAHHEM |
cooTBercreylomero, nopsaaka 2.5 D (a), nanopa /7 B sepxuem Goede,

IlpucTaBka paccunTHIBAETCA Ha MakCHMaabuuil pacxoa npu paGouem
(HOpMA/EHOM) ropusonte B BEpXHeM Onede B MakCHMaJAbHOM TOPH3OHTE
B OTBO/JE MDH 3aTONJEHHOM HCTEYEHHH B HHMHHA Obved.

B cayuyae CBOGOAHOro HCTEUEHHS MAH HCTEMEHHA C NMEPENafoM pacyer
NPON3BOAHTCH NO TOPH3OHTY BOAW B Bepxmem Gwede u wmaxre.

B pacuernoft dopmyae (14) npu 3aronaesHsoM HCTEYeHUH Z. onpe-
AENACTCH KAK Pa3sHOCTh IOPH3OHTOB BEPXHEro M HHKHero Gbedos H npu
Ha/JHYUH Tepenaja KaKk PasHOCTL TOPH3OHTOB B BepxHeM Osede nm wmaxre.

Ecan 3aTBOp B mIaXTe NOMEINEH ¥ BHXOIHOTO CEYCHHS TIPHCTABKH, TO
noansywores (GopMyaoii pacxoaa (15) m saronaenie npucTaBKH NPH CBO-
GOAHOM HCTEUeHHH OGeCneyHBacTCd MPHKPHTHEM 3aTBODA.

Pacxox BoaH, npoxoaaumel Yepes NPHCTABKY H COOPYKEHHE, YUHTHI-
BaeTcAd no Qopmyne (5), B KoTopoit xosdduuuest £k ycranaBaHBaeTcs 1o
rpadukaM B COOTBETCTBHH C BHIOM MDHCTEABKH.

®opmMa H CeyeHHe TPHCTABKH AAR TPYOHATOro pery/saTopa 3amaioTes
B 3ABHCHMOCTH OT KOHCTPYKTHBHHIX OCOOEHHOCTEN COOpyMXeHHA H VCIOBHI
COMpsXKEHHA C OTBOJAOM,

B 1a6a. 2 npuseaensl AanHbe 0 pacueTHHX dopMmyaax H Ko3PdH-
NHEHTaX pacxoja CHCTEME H BONOMEPZ ODPHCTABOK pasJH4yHOTO BHIA.
Ha ochoBanuu STHX JaHHBIX NOAGHPAIOTCH H PACCUHTHIBAIOTCH NPHUCTABKH
¢ TpyOuaTeiM peryaaropoM. Yucaennme smauerus kosdduuuneHToB ycra-
HAaBJANBAOCH MO rpagdukam,

BoromepHasi npHCTaBKa AAS MEAKHMX COOpYkeHuil ¢ pacXomiom
50—200 s/cex. BonoBLNYCKH TIPYNNOBHX H KAPTOBHIX opocuteael Ha
pacxoas 50—200 #/cex COCTABAAIOT HAHGOALUINA MPOLEHT BOJOMEPHBIX
COOPYXeHHH Ha HPPHrauHOHHON ceTH.
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ITH C KEHHA MNPOCTH MO hﬂHCTp}FI-EI{HH H JOJIXHB ﬂﬁEﬂMBﬂTb
'.'--n*' I y4er pacxoios BOAHL. B,
HE BOJOMEPOB HA OPOCHTEAAX TMO3BOJHT MOJABATH EIPGEHT’E‘JH:*
BOAY VCTaHOBJEHHON HOPMOH H KOHTPOJMHPOBATH €€ HCMOJL30BAHHE,
-, K€ jrmﬂunwrh KI1Jl opocureneil na ocHose GaaaHca NMOAAaHOH BOABL.
- Jlas OCHAUIEHHS BHYTPUXO3FACTBEHHON CETH NMpPEATAraeM ABE CXEeMBI
DMEDHEIX BOJOBHINYCKOB.
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Pne. 9. BonoMepHnle DPHCTaBKH € TPYOHAaTHIMH PeryaaTopaMu:

I, ila— Ges pepenass; [, /76— ¢ nepenaxom; J— npucraska; 2— yerpofictao
Aaa yeramroekd npubopa; J— somoyunthBamuinf npnﬁgp. 4— wiaxTa And 3aTeRopa.

L]

, fEnnununycx ¢ yKopouewHoil TpyGoil, sBASIONMHAACT BOXOMEPHBIM
FAHPYEMbIM  UMAHHADHYECKHM ~ HACAJKOM; CXeMa ero mpHeefeHa

9 |
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Taxoit BOAOBBITYCK COCTOMT H3 BEPTHKAALHOM CTEHKH W OTpeaka TpyOul
KPYIJ0ro HJAH TPAMOYTOJABHOIO CEMYEHHs AIHHOA nojaTopa AnWamMerpa HJH
NOJATOPLl BHICOTH OTBEPCTHA C KJAaNaHHHM HAH KAHHOBHAHBIM  IIOCKHM
3aTBOpPOM (BOJOMEpHAs IPHCTABKA C npaMbEM BXogoM). Ilponyckuyio cro-

Tabanna 2

BoromepHble NpHCTABKH KPVTAOro W Npas HOrO Ce4YeHHs ¢ TpyGYaThIMK
\ peryastopams (BNTP)

Kosddmu-
Yroa WHMEHT pac-
yroa | =0, Pacser- cﬁiﬁmtﬁ; Kosdduunent pac-
Ceuenne npu- Jl:g:; Henna |Conpamenme! ol rpadukam | xoza Bomomepa***®
CTABKH Bxoxa | €T~ | € OTEOIOM 5 a3 pacuera R, npHBeneAnkiil
&0 Hggﬂﬂr wyse (14) COOPYHCIHS Hd. PHCYHKe
TEI'
'pt oy
Kpyraoe*® <% | — | Bea nepe-
naaa 2 5 — 2a
<90 — | C mepe-
nazos 5 ! — oa 2a
80 — | bes mepe-
naza e of — 26
90 — | C nepe-
Gai0u z_ -— o3 26
Mpamoyroasuoe* |<90 0 Bex nepe- i
bia=1,5 Daza 2 > — 2a
<90 o iC Depe- .
OAZ0N A 1 — Sa 2a
90 0 | bes oepe-
naza Ze ob — 20
%0 | ‘0 | C nepe-
m2I0M = = | :0a 26
[IpamoyroasHoe* 45 0 | Bea mepe-
b:a=]-+3 Daia F 66 — 2a
45 0 | C nepe-
na30M = — Ga 2a
45 |12—18| Bes mepe-
naza Zc 66 - 3
[Ipamoyroasnoe 45 |[12—18| C mepe- |
bi1a=1-3 pac- NaIoM ™ — Ba 3
TpyGoM B
naane*# I

[Tpumenanns * Cxema coopymesms mpmsezena ma puc. 9, / a, 6.
** Cxema coop OpuBeaesa na puc. 9, Il a, 6.

*** Pacxoaunas Myaa sogomepa — (5).

cobHocTh ero paccuuthiBaem no dopmyae (14), rae kospduunest pacxonh
cucremu p. = 0,75—0,80,

HeoOX0oauMLIM YC/IOBHEM HOPMaAbHOMR paboThl BOJAOMEPHOTO BHINYCKA
ABAAETCH 3aTONJIeHHe BHXOAHOrO ceveHus Tpybm va 0,5 z. npH noaHoCTIO
OTKPHTOM 3aTBOpPE H MAKCHMAALHOM pacxoje.

Ilpn MeHbwMX pacxojax saTomaeHHe TpyOb oGecneynBaeTcs NPHKPHI-
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' 33TBOPAa M HCTeueHHe B HHxHuA Obed #3-noj 3aTBOPA MOKET GhITh
YVIHEM. -

04 BOJB YUHTHIBaeTCA NMPHOOPOM @, PACXOAHAs WIKAJaa ‘KOTOPOro-
3, no cdopmyae (5), npuueM kosdduuHenT pacxoia BoxoMmepa
kasannod copMmyae npHHEHMaeTcs no rpapuky puc. 2 0,

A€Hbllee aapaeHHe Ha npHOOp oTOHpPaeTCs B CeYeHHH HA DPACCTOSIHHH
D (a) ot Bxoja B mPHCTABKY.

TlpuGop-pacxoaoyKasaTeab MOXET OHTh CTALHOHAPHEIM H TIePEHOCHBIM,
§ OTCYTCTBHHM npubopa nepenaj faBienull 3aMepsieTci C MOMOLIbIO
MepHOit  Buaku (puc. 10 6) U pacxoa onpejpeaseTci Mo TabAWLAM,
TaE é—‘HHEI:;M CnenuaabHo JJAf KaxJAoro crangapra TpyOe BHIYCKA no
puyae (9).

I..i

B
.
S

J

™ L

b

Puc, 10, Boaoemnyck ¢ ykopouensoil TpyGOH:

- f=— MpHCTADKA] 22— BOROYMHTHEBAKMNHA npOop; 3— 3ateop
- C KAHHOBHAHEMH HATPABASIOILHMM (a); J— npucTapka; 2= pogo-
] MepHIA BHAKD [§).

- T
-

- BojoBHNyCK B opocuTenb U3 3Bena TpyGul L,=2—3 #, B HEKOTOPHIX
I¥49asX 114 BOJAOBHIYCKA 11€1eco06pasHO  HCMOJAb30BaTH 3BEHO TPYOEH
JTAOr0 MJAH NPAMOYTOALHOTO CedeHHs, KOTOpoe YKJA3JHBAeTCA NoJ,
0ol crapwero opocureas (pacnpegeanrens). Cxema Takoro BOJO-
£Ka npejcrasaena Ha puc. 10,

UCO6EHHOCTL KOHCTPYKIHH COCTAB/IAST NMOMEIeHHE 3aTBOPA CO CTOPOHLI
muero 6beda. 310 ouenb ya06HO TNPH SKCNAYATALMH COOPYIKEHHH

i

Levenun
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~ Puc. 11. Bogosmnyck B opocnTens Tinma BOAOMEPHOI MPHCTABKH.

T il = i

ueckuM neficTBHeM. 3aTBOD JOCTYNEH A1A OCMOTPA M JaeT Boa-
MIE YCTpaHsATe NPHUYMHLL, BbI3LIBAIOUIHE YTeuky ((puabTpanuio) B
TON '.:":E'u

i
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ITponyckHasa CcnocoGHOCTS BOLOBHITYCKA PACCUHTHIBaeTca 1o  dop-

myae (14), rae kosdduuuent pacxoja cueremsl p. =0,73 npu NOAHOCTHIO

OTKPHTOM 3aTBOpeE.

Bojosrinyck pabotder Kak C 3aTONJEHHHM HCTEYEHHEM, TAK H t:r:r:

CBOOOJAHBIM NPH YACTHYHO NPUKPHTOM muTe (pHe. 11).
Pacxoa yuuteipaercs npubopoM aBTOMaTHUECKH.

MuHnycoBoe naB/leHHE pPeKOMEHAyeM OTOMpaTh Ha paccrosnun [=05D
i ¢ =1,0 D; sHauenus xosdGhHIHEHTOB Pacxola BoJAOMEpa AJA yKa3aH-

HHIX TOYEK IIpejcTaBjieHbl Ha puc. 2 a, 0,

[lpr oTcyTCTBHH NPHOOpPA PacXOidbl ONPENERIOTCS € MOMONIBIO BOLO-
MEpPHOH BHJAKH H Ta0JHI, COCTABJAEHHLIX MAJA ONpeAeTeHHBIX CTAHLAPTOB

TpyG no dopmyae (5).
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B. E. CTAPKOBCKAA

TPYBYATBIE BOAOMEPBLI-PEIYJISTOPbl C CYXEHHEM
(CONPOTHBJEHHEM) B BHIXOJAHOH YACTH

. Xopomas MeAHOPAlHK OpPOLIAEeMEIX 3eMeb, NOJAVYEHHE BBICOKHX, yC=
JOHUHBLIX YPOXKAEB XJONYATHHKA 34BHCAT B OCHOBHOM OT I[IJ1aHOBOTO BO-
_DJILEDBEHHH, TpeGyIomero mnojayd BOALl HA OpPOIIEHHE B HYKHOM
OJANUYecTBe H B yKa3laHHele CPOkH. TakuM obpas3om, BO3HHKAET Heo0Xo-
; IMOCTE Y4eTa BOJAH, KOTOPHIt A0/KeH OBITh ONePATHBHHM H JOCTATOUYHO
hnuu BAXKCHBLIM YCJOBHEM OBICTPOH MOJ4a4H BOALI H €€ pacnpejeneHud
_!-' A€TCA HaJHYHC Ha KaHaaax GDDEHT’EJ‘[]:HDﬁ CHCTEeMBE! CETH COOTBETCTBY 0=
WX CoOpyKeHHH, cnocoOHLIX peryaupoBaTh H YYHTHIBATH PACXOA BOIHL

~00pY kK eHHs MOJAOOHOr0 HA3HAYEHHS — BOJOMEDH-PEryaaTophl (Bomomep-
BlE BHINYCKH), CO3JaHHBEE B ruapoMmerpuyeckoi aaGopatopuu MucTthuTyTa
BOAHEIX npoGaem u ruaporexunkd AH ¥aCCP u pexomenayemeie npo-
BBOJICTBY, NPOBEPEHL B SKCILIYaTALHOHHBIX YCJAOBHAX.

B nacrosmeit crarbe MBl H3jgaraeMm MmarepHaj, obo0manuuit peayib-
HCCaeoBaHMil Tpex THHOB TPyOuaTHX BOLOMEPOB-PErY/AATOPOE C
@3JHYHEIMH KOHCTPYKIMAMH BOJOMEDHLIX YCTPOHCTB, BMOHTHPOBAHHHIX B
TPYOY B BLIXOJHOH YAacTH:

" l) }pyﬁua'ruﬁ BOJAOMED-PEryaTop ¢ Koabmom — TBP ¢ koabmowm

' );

2} TB}?ﬁqETHﬁ BOJAOMEpP-PEryaaTop C CyXeHHeM THIA Eeuwpu

3) prﬁqamﬂ BOLAOMED-PETyASITOp C HOTOJOYHLIM CONPOTHBJAGHHEM B
2 noayuuaneapa—TBP ¢ noayuuausapos (puc. 2, pasmepsl AaHbl B Cit).
prﬁqame sBogomeps TBP ¢ KOAbUOM H UUIMHAPOKOHHYECKHM CY-
__-— gHeM THna Bewrtypu HccaeaoBaHel B J1a6OPaTOpPHH M MOJAYUMAH Tpak-
pueckoe pacnpocrpanenne (Ha BPK, B JlaabBep3HHCKONi OPOCHTEAbHOIM
_1 teMe, Ha KupoBsckoM MarmcTpanbHOM KaHage, Ha kaxage JLKyH u Ap.).
Josomep TBP ¢ noayunauuapoMm no cpaBHEHHIO C paHee HCCAeJ0BAHHHI-
i BUAAMH TPYGUAaTHX BOJAOMEPORB #ABJSETCH HOBHIM COOPYXEHHEM, TaK
@K HMeeT 3HAYHTENBLHO Gosbiuuil kKosddunHeHT pacxona CHCTEMbI, 00BsC~
gmeMuit  ofrexaemoii (opmofl CONPOTHBAEHHA Eﬁeubmnﬁ Hus-tbchII.HEHT
BAPABJHYECKOTO CONPOTHBJIEHHS).

"Eu'mnﬂtmue pacmojioKeHHe UMJAHHAPa CnocoOCTBYET CBOOOAHOMY
ONYCKY JOHHBIX HAHOCOB, TAK KAK B MeCTe YCTAHOBKH COMPOTHBAGHHS
JPOCTH NPHHHMAIOT 3HAuMTE]bHbe Beanunubl. Bce sTh nokasarteam om-
' j‘:' IOT NMPaKTHYECKYI LEHHOCTh STOTO THNA COOPYXEHHA H MO3BOJAIOT
*, [BIBATh HA €ro MMHPOKOe NPAKTHYECKOE NpPHMEHEHHE.

- B vkasanHex Tpy6uaTHX BOAOMEpPAX-peryasiTopax pacxoj XKHAKOCTH,
Kawomefi yepes TpyOy, H3MEpAeTCA METOAOM VYuera MNepeMeHHoro

=
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nepenajia jpasaenus BoAsl, Tlotok B TpyGe, obrexasa npenarcraHe (Cyxe-
HHe), BHLI3HIBAET NMEpexoj 4acTH MOTEHUHAJLHON SHEPTHH B KHHETHYECKYIO;
NPH STOM CpeiHss CKOPOCThL MOTOKA B CYXKEHHOM CEUEHHH MOBHIAeTCH,
H C/el0BaTe bHO, JaBJIeHHEe B CEYEHHH CTAHOBHTCH MEHbIIE, YeM Tepea
conpoTHBAeHneM. PasHOCTL 9THX AaBAEHHH CAYyXKHUT MEpOil pacxona. 3aBu-
CHMOCTbL MEKAY p4ACXOJOM H NeEepenatioM AaBJeHHS MOXHO NOJY4YHTh,
cocTaBuB ypaBueHne Bepuyaan naa ABYX ceueHuii — 40 CONPOTHBACHHA H
B CONPOTHB/JEHHUH,

Puc. 1. Boxomepuoe ycrpoitcrBo ia BbIXORe TPYyOYaTOro peryasatopa:
J— waanuapuyeckoe koaswo; /71— Tan Bearypn.

B peayabrare npeoGpasopanus noayuaem ¢opmyay Aaas yuera pac-
X044 BOAbl ;
Q=rko)/ 28z, (1)

rje k — koaddpuLUHeHT pacxoja BOAOMEPE;
» — 10IMaAb OTBEPCTHE CYXEHHOTO YCTpoficTBa (COMPOTHBACHHA);
Z, — nepenajx AaBAeHH: BOAH.

NPHHLMN JEACTBHSA H OMMHCAHHE KOHCTPYKUHH

TpyGuatuii BojoMep-peryastop (a.06ofi M3 Tpex THNOB) COCTOHMT
(puc. 23’ 3 TpyOH BHINYCKA gmuann L > 6—10 D, oro.0oBka CO ILIHTO-
BHIM YCTpOficTBOM 6, KOHCTPYKIHS KOTOPOro MOMerT OTh 10005 BOJO-
MEPHOro 3BeHa 4, VCTaHABIHBAEMOro B KOHILE BHIYCKA OAHOBPEMCHHO CO
CTPOHTEALCTBOM TPYOH WAH NPHCOEAMHAEMOIr0O K CYILCCTBYIOUMIEMY BHIIYC-
Ky (Ha pacctosiHun 6--8 D OT muTOBOrO YCTPOfiCTBa).

Boaomep- peryastop TBP ¢ xoasnowm. DBoxomepuoe SBEHO
5TOTO THNA COOPYIKEHHHA COCTOMT H3 HHAMHIDOKOHHYECKOIO KO/bUE, OT-
BepcTHil 11 0TOOpa AaBAeHHA H BOAOMEPHOrO KOJOALZ, B KOTOPOM yC-
TaHABAHBAeTCS NPHOOP, YYUTHIBAOWHA PacxoA. KRoAbno fBAAETCA CYHKH-
BAIOMIHM 3JE€MEHTOM, CO3AAIINM fepenaj JAaejenHusa £, B CEUCHHH 4 10
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Bla 1 B CeYeHHH 0 B KoJaple. Koablo COCTONT W3 muJMHAPHYECKOil
TH Aaunol 0,4d + 15 em u Bxoanofi konuueckofi wacry, obpasoBau-
i CkocoM B 45", Pexomeunyem pasmep koasua —d = 0,67: 0,75 u
1D, rae D — nuametp tpyOel BHMyCKa,

: - Puc. 2. TpyGuathiii Eﬂﬂﬂﬂﬂp-pﬂ?nﬂfnp ¢ NOAYUHAKHIPOM: f— NPoaoAbHBI
paspes no ocH coopymeHus; [/— netrans BOZOMepHOro ycrpoiictsa,

- KoabllO0 XOMKHO HAXOXMTLCS HA paccroaHuu He mewee 1D or pu-
daHoit dvactH TPyOe. OtsBepctHe pas or6opa BepxHEro AaBAEHHS
JOPMJARETCS. B BUJE npsaMoyroabHofl mean 204 ca u pacmoJaraercs
‘HAYa/sa KOHHYECKOf 4YacTH KoOJbla,

~ JlnameTtp orTBepcTHA A OTOOpPA HHKHEro AaBaeHHa 0 NPHHHMAEM
ABHBIM 9 CM M3 YCJIOBHSI YCTAHOBKH B3auMoOsaMeHsieMblX npHGOpOB AuHA-
fueckoro pacxopoykasareas JAPC wau cuerunka-sogomepa CBH. Otsep-
THe 0 naxoaurcss Ha paccrosnun 04 d or Havana UMAMHIAPHYECKOI
gcth xoabna. Jluamerp xoawua — d.

- Boanomep-peryasatrop TBP ccyxenuem Tuna Beuryps.
OA0MEPHOE 3BEHO 3ITOTO THNA COOPYIKEHHS B TPyOGe KBajpaTHOro ceue-
il HMEET CyKEeHHe, OTBepCTHA A4 oT6Opa JaBAeHHH H BOJOMEPHBIf
paojell. Cyxenne COCTOMT H3 BXOAHON uacTH, OOGPA30BAHHON CKOCOM
40%, NpU3MATHYECKON Cpeanell 4acTH M BHIXOJHOH YacTH B BHAe Pacxo-
fmerocad Hacagka ¢ yraom 14°, Cyxenne obpasyer nepenajg RaBASHHSN
CENeHHSIX 10 HEero H B mpusmarHyecxoft wactn (ropaosune). Crenedb

1 eHHa m = —ﬁ—=n,5,

BosomepHoe yCTpOICTBO 3aKaHYHBAGTCH HEMOCPEACTBEHHO HA BHIXOZE

3 T }'ﬁ-H

Oteepcrue (meas 2034 ca) aas or6opa BepxHero JaBAeHHS HAXO-
SMTCH Y Havana CyMeHus, aaa or0opa Hukuero jaapienus d =9 cu—
#8 pacctosnui 0,4 d or wHavana npusmarmveckofi uacru. Pacxoa Bowl
PRNTHIBACTCA, KAK M B npejmiyIieM cayuae,

f' ;.BTDJIGMEp-pEr}'.n ATOp TBP ¢ noayuuanuapom. Bozomep-
O€ 3BEHO COCTOMT H3 NMOTOJOYHOTrO CONPOTHBJAGHHS B BHIAE NOJIYIH/AHH-
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Apa I, oreepcruil nas 0160pa BEPXHEro AABJEHHA @ H HHMKHEIO AaBie-
Hua O BogoMepHoro koaonna 2, ConpoTHBAEHUE-TTONYUHIRHAD 06Pas3yeTcs
HHAHHAPOM AHAMETPOM &, BpEe3aHHHIM Ha M[OJOBHHY CBOEro CEYeHH: B

TpyOy BHnycka D, PexoMeHayeMas BEJHUYHHA CYIKeHHS M = —,:—mlf},?', HJIH
h=0,63D, rae h, ©—BHCOTA M NJIOWALL CeueHus TPYOH B MeCTe ycC-
TAHOBKH CONPOTHBAEHHA; D, € — AuaMeTp H NJOMAAL CeYeHHA TpPyOhl
BEINYCKA.
ConpoTusaense-noayuInHAp — CYKHBAOUHA 316 MEHT, Haxoasauiica
Ha paccrosuHn 1D oT Buxona. Mecra orGopa paBaeHuil AJds onpeuene-
HHfl Tepenaja OnpejeqHJaH ONLITHBIM NYTEM HA MOJAeaM BHIIYCKa. Ycra-
HOBJIEHO, YTO MABJEHHE [0 NPOAOJALHOH OCH COHPOTHBJEHHS pacnpeneas-
€TCH CHMMETPHYHO OTHOCHTEJBHO JAHAMETPaAbLHOrO CeyeHHs NMOJAYIHAHHIPA,
NePNesjuKyaapHoOro K v,
PasninyHBIMH YUYEHBEIMH, HCCJAEA0BAaBIIHMH CONPOTHBJEHHS TN OKPYyr-
Jo# ¢dopmul (mapa, nuaHHApPa), ofbTexkaeMHIX ABHAKYILEHCH XKHAKOCTLIO,
Hafiieno, uTO nNpH Ma-
AuXx uHcaax Re npouc-

L) XOAHT CpHB JaMHHap-

a9+ HOrO  CJ0f, [IpHYEM

TOYKA OTPHIBA TNOTOKA

a8y NeXHT HA ~ paccrod-

47 i nuu 80° ot nepenHed

06} : TDG'-II{H CONPOTHBJAEHHA..

- TR S (A SRRl M AT £ et : JIHAKO MpH BO3pacTa-

B3 g° 2407 -'I'*fﬂ;ﬁf:gi“ﬂ Huu Re T%tu{a gprEEl

nepeMeniaeTca  Hasam,

Puc. 3. Kpusuie saBHcHEmF:I:TH kosppunuenta K or ,.ru:u:'rurgﬂ paccTosHuA
el Peiinoabaca: T

I—m=096: 11—m—0,85; HlI—m=0,10, 110--120° or nepeined

TOYMKH CONpPOTHBJAEHHS.

PexoMeHAYEMBIl THII COMPOTHBJAEHHA HCCACAOBAACH B AOBOJALHO y3-
koli 06GMAaCTH ' uucea PefiHoabica (B npenesax KBaJAPaTHYHON 3OHBI).
MunuManshe asagenns Re ==80000, waxcumaabibie ==300000, uto
BHOJHE OXBaThiBaeT pafouyio 30HY NEpenanos napaeHuft ot 2, =1 cM
Ao 3;,,,3‘::60—70 cx. Kosdduunent sogomepa £ aas m = 0,70 nqcma-
uen (puc. 3) npu Re= 1,8-10°, 4TO COOTBETCTBYET nepenany 2, =45 cM
(e natype).

TakuM 06pasoM, HMXKHee IaBieHHe OTOHpaeTcd B HEHTPE CONPOTHB-
AeHnsi, 4TO YAOOHO MO KOHCTPYKTHBHHM COOGDaXEHHAM NPH MOHTaXE H
ycTaHOBKEe naTpyGka npuGopa. HeoGxoaumum YCIOBHEM 4 npaBHALHOM
paGOTH BOJOMEpa CIYKHT SaTONAEHHE C HHMHEro Obeda ne MmeHee
h EE%-{- 0,15 & Hal BepxoM TpyOH NPH MHHUMA/JBHOM pacxoje OTBO-

bt ]
AaH .’.tzﬁg-:gi-’r-ﬂ,lﬁ M pH MaKCHMAaJbHOM pacxoje, rae i— CKOPOCT-

HO#t Hamop B TpyOe BHIIYCKa. |
PacuyeT H yCTAHOBKA cCoOpyxeHul. OCHOBHEIE DasMephl CO-
opyskeHus onpepenseM 10 Gopumyae mponmyckHoH CHOCOGHOCTH

=Dz i,
Q=e.—1 1/ <&%>

rae p. — Koa(hdHUIHEHT PACXOAA CHCTEMH COODYIKEHHH;
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. 2. — pacueTHHfi mepenajx B CACTEME, PaBHH Pa3HOCTH OTMETOK HOP-

3 MaJLHOTO TOPH30HTA BOJAL B Kanaie H (OPCHPOBAHHOTO FOPH-

. JOnNTd BOAE B OTBOJAE;
=l)2
-.':..',, — IJ0LAAbL BHYTPEHRHETO Ce4YEeHHA TPY5H+

B Mies sanannun pacxon (#’[cex), z (M) n p, Haxoaum TpeGyeMmulil
[amerp TpyOH BHINYCKA.

- Ha rpaduxe p = f(m) (puc. 4) npusejens kosppuuuEHTH Pacxoia
CTE u IA Pas/AHYHBIX BHAOB CONPOTHBJAEHWH NPH COOTBETCTBYIONIMX

; -i- He HCK/Al0YEeHA BO3MOMHOCTL HCNOJABL30BAHHH ONMHCAHHBIX BOJO-

X YCTPORCTB C APYrHM OrOJIOBKOM HJAH JAPYrol JAAuHOMH BRINYCKA.

ﬂnaﬂ BeJHUHHLl MOTEPL HA BXOJA, KO3(OHUIHEHT TpPeHud no Aaune' H

-.- Ha CONMPOTHBJEHHE C yueToM BHIXOJAa M3 TpY6u (kpuBaa L= f(m),
5} onpezeaseM kospOHIHEHT PACX0]a CHCTEMH MO (opMyJe

1 —_

= B = e
3 ]/E“—}-IT—I—CNHP

e § . — noTepu Ha BXOX;

- Ah— Koa(pdHnHEHT TPEHHA MO AJHHE;
i | — nauHa TPYOH BHINYCKA;

D — nuametp TpyOH;

{ — noTepu Ha COMPOTHBJAEHHE IAIOC MOTEPH HA BHIXOJ.
~ Tlpoxoaamyio uepes Coopykenne

BOAY yuuThiBaeM mo AudnprGopam 3, u
JABJAMBAEMEIM B BOAOMEPHOM gt

fu,lme. Pexomenayem pacxomo- .l LA
wkasateqb JIPC u cuetuuk cTOKa *"';;?F//.;.

CBH, Bunyckaembie 3asoiom uppu-  #f s ;
ramuontoro nputopocrpoenns MBX - gop =7 ‘:3

CCP. lpu otcyTcTBHH nNPHOOPOB g /
MOMXHO Y4YMTHBaTH MNO pas- o a2 &‘J Ed -ﬂﬁ as E? &‘a m
1O VPOBHEH B OTCEKax KoJonaua,

OTOPHIl A1 STOr0 pasgensiercd p,. 4 Kpueble 3aBHCHMOCTH  XO3d(-
BPEMEHHON BOMOHENPOHHUUAEMON MNe-  guunenta pacxoaa p=f(m) cHCTEMB OT m:
_:_.- 0poAKOfi. PasHOCTb FOPH3OHTOB B ;. 1pp ¢ wossuow; 2—cywenne THNA Benrype;
OTCeKax — nepenan 2. I~ ngayunIunsp.

Pacxop onpeanensieTcsi mo opmy.e

Q= ko )/ 22, ;

s k& — xospdunment pacxoaa sojomepa OeperTcd N0 KPHBOH 3aBHCH-
MoctH k= f (m) (puc. 6);

B = - — CTenenb CyXeHus;

e .

|

. ® — NJ0IW@aAb BHYTPEHHEro CYMXKEHHOTO CcedeHHs TPyOH BHMYCKA;
2, — nepenaj JaBJeHuil B CEUEHHAX a H 0.

I‘pac]:mc Ha puc. 6 COCTABJEH HA OCHOBAHWH AaGOPATOPHHEIX HCCAENO-
YKa3aHHBIX BOJAOME pﬂux VCTPOHCTB.

1L T.Kuceaes. CnpaBoYHHK TO FHAPaBANYEcKMM pacyeram, M., 1950.
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TpyOuaTeie BOAOMEPLI-PCIYJAATOPH € CYKAOIMHM YCTDOHCTBOM Ha
BHXxoje B Buie koabua TBP, Tuna BentypH u noayuninsiapa BLHNOJIHSIOT-

cA no cxemam puc. 1, 2.

[Tpu mpoexkTHpoBaHHH H YCTPOficTBE TPYyOuaTeiXx BOAOMEPOB-pery.Jis-
TOPOB cJeayeT co0i104aTh CACIVIOMHUE TEXHHUECKHE YCJI0BHA:
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Puc. 5. Kpueole 3aBucHMmocTH Kusddnu-
UHEHTa NoTepyr <=f(m) ot m (ycaoe-
Hble O003HaYEHHA Te e, 4TO HA puc. 4).

4) neodOxo0auMO, 4TOOH

1) BOnOMepHOE 3BEHO MOJAMKHO
OBITL CHEeNaHO U3 OeToHa HaAH acbho-
LEMEHTA;

2) BOIOMEpPHHIH KOJOAEL H3ro-
TABAHBAETCSE M3 acOOUEMeHTHOH MM
OETOHHOH TPYOH C NONEPEYHHIM Ce-
JeHHeM, OXBaThIBAIOUIHM 00a oTBEp-
CTHA; KoJaojaen aoqxeH OHTHL BOJO-
HENMPOHHILAEMEIM,

Ecan npubops OTCYTCTBYIOT, TO
yueT BOAB BeJETCA 110 pPa3HOCTH
TOPH3OHTOB B OTCEKax KOJO/Ia,
00pasyomMHUXCA BPEMeHHOIl mnepero-
POAKOii;

3) KOHCTPYKLHHA OroJIOBKa H
UIMTOBOIO VCTPOfiCTBA MOMXET OHTH
M000i;

a) Be/MYHHA NPAMOJHHEHOTO yyacTKa TPyYGul OT L(UTA 1O BOAOMEp-

HOTO ycTpoficTBa (CONPOTHBJIEHHSI) WM neperuba TpyOu Obijia He MeHee
6 D B nepsom caygae H 4D Bo BTOpOM;

0) AJAMAA yuacTka TPYGHl OT CONPOTHBAEGHHS A0 BHXOAHOTO OTBep-
crust cocrapaina 1 D (mas TBP tnna Beurypu compoTHBIeHHE 3aKaHYH-
BaeTCAd HENOCPEACTBEHHO HA BEIXOJAe H3 TPYOL);

B) NPH 3KCILIyaTallik Ccoopy-
MeHHdA BOAOMEPHOE 3BeHO 3aTor-
JSJIOCHL C HHXKHero Obeda Ha pe-
JHUHHY HE MEHee JBYX-Tpex
CKOPOCTHEIX HAMmOPOB nJioc 15 cu;

- T) BHYTPEHHHS MNOBEPXHOCTH
BOJOMEPHOro ycrtpofictea Owlia
raankas, 6e3 BHICTYIIOB H PAKOBHH;

1) NOrpeliHOCThL OCHOBHBIX
pasmepoB d, h u D BopomepHoro
speHa He npeBwimanaa 0,01 D;

e) colaopalacs COOCHOCTE-B
JAuaMerpax TPyO H BOXOMEPHOIO
3BeHa (pacxoxieHHe He NPeBHIIAI0
0,02 D);

) BepxHee JaaBieHHe 0T6Hpa-
Jock 4epes mean 20X4 cm, pac-
MOJMOXKEHHVIO HENoCpeACTBEHHO ¥
KOHHYECKOH 4acTH CONPOTHBACHHHA
HJAH Y Hauaja MoJayUHJIHHApa;
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Puc. 6. Kpusbie 3aBHCHMOCTH KO3(dHUHERTA
picX0ia BOAOMEPA OT M

J=TBP ¢ woavuoum; 2—cyxenne Thna Dertypu;
J—noayusaunip; J—anadparsa.

3) HHmHee faBiaeHHe or6Hpaoch uepe3 oTeeperne (4= 90 Mm).

OrsepctHe pacnosaraetcs Ha pacerosunn 0,4d oT Havana IMJIHHAPH-
yecKoil YacTH KOJAbLA WIH B LHENTPE MOAYUHAHHAPA,

[Tpueoaum npumep pacyera TBP ¢ moaymmaunapom. [awo Q. =

=0,60 #3%cex, Q

MU
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= (0,20 M*/cex; OTMETKH

B KaHale: ¢rk=795, 10;
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=74, 70; nx=73,0; ormerkn B orsoge: ¢ro =74, 35; mro=73, 9:
. HeoOxoaumelit iMaMeTp TPYOH BHMYCKA HAKOMHM H3 thopmy st

Q=F‘c Ei!" ]/Egz: ’

KOSQOUUHEHT PacxoAa cHCTeMB! (PHC. 4) NpH CTeneHM CyKeuus

0,70, pasrofi 0,68;
z, =74,70—74,35=0,35;
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'. | Q= Qum = 0,60 m®/cex; otciona D = 0,659 u.
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.- PHHHMaeM CTAHAAPTHVIO acOOIeMeHTH in TPYOY C BHYTPEHHHM M-
*TpoM D =0,672 n niomansio cevenna 2 =0,353 w2 J{aa obGpa3osa-

§ CTeneHit CyxReHus m = -5-=0,70 NOAGHPaeM B KauecTe CONPOTHB-

Hi OTPE30K ac60UEMEHTHON TPYOL M 3a4eqLBACM ero nepneHanKyaap-
OCH TPYOHl Beimycka (puc. 2) Tak, 4ToOH MJOMALL CYXKEHHOA HacTH
aa o =0,72.

Tlocae onpesesenuss OCHOBHHX pasMepos BOJIOMEpa-peryaaropa npo-
PAEM MAKCHMAMBLHBIA M MHHHMAJbHLI BOJOMEpHBIE Nepenajsl Mo op-

A O pay o

punnman k — kospduument Boxomepa (puc. 6) npu m=0,70 pas-
aM 0,69; © — niomans BHYTPEHHErO CeuyeHus TPyOBl B CYXEHHON wuac-
i1=0,247 »*, noayuaem

orn ) 0,60 .7 ;
Zh wanc ™ ([h_ﬁgﬁm) =060 ;

0,20 :
Zg wim :( u,ﬁu.u,24f.4,43—) = 0,07 .

. OTH 3HAYEHHA 2, HAXOMATCH B NONYCTHMBLIX NPELE]aX HOPMAALHOI
a60TH BOoAOMepa ¢ npuGopom JIPC (260 cx).
- Ormerxka nHa TpyOB BHINYCKA HA3HAYAETCA H3 YCJA0BHA 34aTOMJEHHA
HHHMAIBHBIM TOPH3OHTOM OTBOAA BEpxa TPYGH.

- Ilo noayueHHBHIM JaHHLIM B COOTBETCTBHH C KOHCTPYKTHBHO{I Ccxemoil
€. 2 cocrasasiioTcA paGoune -ueprewmu TBP c MOJY LHIHHAPOM, CTPOH-
| BO KOTOPOTO OCYILIECTBASETCA ¢ COGMIACHHEM YKA3AHHBIX TeXHi-
ECKHX yCJ0BHIL.
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M. B, BYTbIPHH

BOJIOMEPHBIE COOPYXEHUSl AJi1 OPOCHUTEJIbHBIX KAHAJIOB
HA PACXOJ OT 2 10O 20 w’/cex

uapomerpuueckas JgaGopatopus HMucTuryTa BOAHBIX npobaem #u
ruaporexuuxn AH Y3CCP B TeueHue MHOTHX JeT paspaGaThiBaer pauHo-
HaJbHHE METOJAH H CPeiCTBA YUY€Ta H PEry/AHpoBaHdAs BOAHW M K HACTOA-
ImeMy BPEMEHH HMeeT 3aKOHYEHHbe H anpoOHPOBAHHEE MPEANOKEHHA —
BOJAOMEpHLIE® COOPYHEHHS H BOJOYHHTHBalOmHe TPHOOPH, KOMIJIEKCHO-
MEeXaHU3HPYIOIHE YHeT BOAB M OTBEYaOUlHE TPeOOBAHHAM JansHefmei
MX ABTOMATH3AIMH BMNJAOTH AO TeMeMeXaHH3aIHH.

VKa3aHHBE COOPYKEHHS B OCHOBHOM MPEJHASHAUEHB A MEJKOMH
OpOCHTEILHOIl CEeTH € pacxodamu OT 0,100 no 2,0 #*/cex. Boxa B oTHO-
CHTeNBHO KPYnHHX KaHanax (2—20 m’/cex) yuHThIBaeTCAA PYCJOBEIM CrO-
coBoM, T. €. Ha THAPOMETPHYECKHX MOCTaX C NepHOAHYECKHMH 3aMepaMH
pacxola BOAB THAPOMETPHYECKOH BEPTYWIKOH H EXEAHEBHHM YUETOM
PACXOJ0B BOAH 10 KPHBHIM 3aBHCHMOCTAM Q = f(H). OTaM METOLOM MOKHO
[OJL30BATHCH JAMUIL HA YYACTKAX KAHAJAOB ¢ YCTOHUMBHIM (HE H3MEHACMEIM
BO BPEMEHH) pYCAOM BHE BJAMAHUA NEPEMEHHOrO0 NOANOpa HJAH Chaiad
YpPOBHS BOAH. B Apyrux cayyasx pyCaoBufi MeTOX y4era BOAH JOnycC-
K3eT sHauuTeAbHHe morpewHoctH (10 20—309%) HAM CTAHOBHTCA KpailHe
TPYAOEMKHM H HeonepaTHBHEM (BBHAY BBEAGHHS TONPaBOK WACTHMH
3aMepaMu).

Pa3pa6oTka HOBHX MEeTOA0B YHeTa BOAH HA KAHAJAX ¢ pacxojamH
10 20 M?/cex, koTOphHe YyAoBAeTBOPAAH Ou TpeboBaHHAM ABTOMATH3AUHH
H TeleMeXaHWsalHH YueTa M PeryAMpoBaHHs BOJbl, ABAAETCA ONHOH H3:
nepeooYepelnblX 3aaau.

B naHHOM CTATHE MBI MPHBOAHM PE3yAbTaThl HCCAELOBAHHA BOAOMEPHBIX.
COOPYXXEHHH AN OPOCHTEABHHX KaHaJ10B C PAacXOfoM OT 2 J0 20 M'/cex.

K noBOli TEXHHKE MO YHeTy H PeryJHpoBaHHIO OPOCHTEAbHOH BOMbI
npeAbABAAIOTCH onpefeaerine TpeGopanns, HeoGxoaumo, 4T0GH

a) yuer Boab OB MEXaHH3HPOBaH, T. €. PacXoA AO/KEH yCTaHABIH-
BaThCH HA MECTE C BOSMOMHOCTBIO MEpelayH Ha JHCIeTYEPCKHH MYHKT
(Teneusmepenne, Tenesajanue). JAs STOr0 BakKHO, UTOOH BOJOMEPHHIE
COOPYIKeHHs u ycTpoficTBa (KaK mepsHuHas OCHOBA) YUHTHBaJH BOLY B
3aBHCHMOCTH OT OJHOH nepemenHofl — nanopa /1 nin nepenajia z;

6) MOrpemHocTh yuera BOAH He npesnimana £69% ;

B) COOpYKeHHs M ycTpoficrBa padoTalH Kak BOJAOMEpH C MAaJBIMH
NoTepsiMH Hanopa, He BHI3HBAAH OGOJALWHX INOANOPOB BOAW B KaHaJax,
cp0GOIHO TIPONYCKAJAH HAHOCHI;

r) BojgoMepHue ycrpofictBa palGOTaJH AOCTATOYHO TOHUHO NPH H3ME=
HEHHH PACXO0A0B OT Quuu A0 Quue HE MEHEE, 4YeM B 4—5 pas;
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2) KOHCTPYKUHM COOpykeHud ObIIH SKOHOMHUHB, Ge30TKA3HH B
ITE H SalHIIEHB OT MOBpPeX AeHHH, |

- Ha xaunanax c pacxozamu o7 2 no 20 m%/cex BO3MONKHH TPH MeToxa
i. PYCAOBHEI MeETO[.

M. HcnoaksoBanHe W npucnocoGsaenue  (TAPHPOBKA) MOCTPOEHHBIX
IPOTEXHHYECKHX COOpYHeHHil,
. lll, Cneuna/ibuble BOJOMEpHHE COOPYXEHHS H yCTpoiicTBa.
PYCJAOBBIH M@TO/ Y4€Ta BOJAB 3aKI0YACTCA B NMEPHOAHYECKHX
MeE pacxona BOABI T'MAPOMETPHYECKON BepTYWKOH HA THAPOMETPH-
EMX Nocrax (NOCTOAHHOM CTBOPE), COCTaBACHHH KPHBOH 3aBHCHMOCTH
=J (f7), no Koropoii Benercs yuer BOABI MO €XeIHEBHHIM WAM Hempe-
BHBIM (CaMOMHCIBI) pPerucTPalHaM BEICOTHL YPOBHA /T, |
- OGopynosanue u yCTpoficTBO I'HAPOMETPHYECKHX TTOCTOB BECHMa IPOCTHL
SKOHOMHYHEL, TIO3TOMY OHH MNOJAYYHJIH OY€Hb [UHPOKOEe INpHMEHEeHHEe
* TOABKO Ha HCTOYHUKAX (peKax), rae oHH HauboJee NpPHEMACML, HO H HA .
34X MPPHTALHOHHBIX CHCTEM.
~ Yuer BojAH HAa THAPOMETPHUYECKHX IOCTAX JErko MeXaHH3HPOBaTh
MILTE 10 TeJeH3MEpPeHMs, TAK KAaK TNPOMBIIIEHHOCTBIO BbIIYCKAIOTCH
WOopH, perucTpupylomue (AHMHHrpadel, pacxoaorpadel) U nepesaoue
BAABHOMEPENATYHKY, QHCTAHIHOHHLIE cHrHaausatopu JICY u jap.) Beicoty
POBHA f1, OT KoTOpOfl M 3aBHCHT pPACXO0j BOAHL.
. Oanaxko n1s HMPPHTALMOHHBIX KAHAJAOB, KaK 3TO YKa3LBAAOCH BHIIE,
). _HHH METOA MOXHO PEKOMEHIOBATEH TOJBKO IJAH YHaCTKOB KdHd/10B
¥CTOHUMBHIM DYCJAOM H BHE BIUSAHHA NEPEMEHHLIX BO BPEMEHH MOANOPOB
Al CHajoB YPOBHA BOJH,
- Ha mppuranyoHHelX KaHaAaX NpPaKTHYECKH TPYAHO noA00paTh HY -
M€ 1A THAPOMETPHYECKHX MOCTOB YHACTKH, TAK KaK B GOJBHIMHCTBE OHH
HASIOTCS, PASMBIBAIOTCA WJIH JKe HAXOAATCH B 30HE NEPEMEHHOrO pemuMa
 HIDKEDACNo10KEHHBIX [EePEeropaKHBaOIIHX COOPY KeHKH, MOANPYA H T, 1.
OSTOMY pPYCJAOBBIH MeroJ JAOJMKEH MMETh OTPaHHUYEHHOE PacnpocTpaHeHHe
AIPHMEHATECH B PCIKHX Cay4aax.
- PycnoBuit merol MOMKHO YJAYYILIHTH CO3JaHHEM (PHKCHPOBAHHOTO
WHTPOJBHOTO) pycJa.
- Has sToro ywactok pyciaa no nepuMerpy sakpernasercsi OeToHOM,
MHEM HAH JIDYTHM NOAXOAAUIHM MarepuasoMm (MHOrLAa AHO €ro mpH-
ieHMaeTca Ha 10—20 cm).
. Tak oGecneunBaetcsi yCTOHUHBOCTL CEHEHHS YUACTKA OT PA3MBIBA HJH
MACHHS, HO HE TapaHTHPYeTCH COXpaHeHHe 3aBHCHMOCTH Sm Jf(H) ot
HAHHA MepeMEeHHOTO PeXKHuMa, BO3HUKAWIEro OT pPaGoThl HHIKEPACHOJ0-

e &

SHBIX COOpYXeHWH, OT 3apacTdHus HJAH 3aHjeHHs kanaaa., Caexosa-
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I6HO, (DHKCHpPOBAHHEIE pyCaa HEOOXOAHMMO NPHMEHATH M[PH OTCYTCTBHH
PEMEHHOTO pexuMma.

- llpuMepom pHKCHPOBAHHOTO pycCJ/Ja MOMKET CAYXHThH BOJOMEpPHEI MOCT
ETOHHBIM MOACOM JI/ISI OTMOLIEHHBIX KaHAJOB HPEArOPHEIX OPOCHTEIb-
X CHCTEM.

“Hoct (puc. 1) cocTouT H3:

@) 3aKpenaeHHoro OyJbAHBIM KaMHEM Y4YacTKa KaHala ¢ [PHOOIL-
M Ha 10—20 ca AHOM INHHOF, PABHOW JA€BATHKPATHOR IUPHHE MO [HY;
0) OeronHoro mnodca / mo nEpHMETPY KaHaJja B BHIAE TpaneuneHaab-
B 3y6a wupuHoit ceepxy 0,70 #, causy 0,15 x u Beicotoit 0,40 i
DAHOM M3 OTKOCOB OGETOHHOrO MNOfACA HAXOAUTCA TIpOpe3b, KOoTOpas
SIBIBAETCS] YrOJIKOBBIM H/IH MOJOCOBBIM JKE/1€30M, IAe OCTACTCH TOAbKO
gag meab & (0,5—1 cm);
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B) KOBIlIa C YCTAaHOBJACHHOW HA CTOfike YypoBHeMepHO# pefikofi uiw
Oy AKH-KOJO0ALA Aad npubopa;

r) THAPDOMETPHYECKOr0 MOCTHKA 2, PacnoJOMXEHHOTO HAL IMOfACOM.

Yuyactok kpenaenus oOeclevHBAET NOCTOAHCTBO YCJAOBHI noOAXofa u

cAMB4 NOTOKA Ha paGoueMm crsope. [lpunoausToe amo crnocoGersyer nmpo-
XO¥KJIEHHIO HAHOCOB Yepes CTBOP.

Baarogapa OeronHoMy nodcy Ha pabodeM cCTBOpe noJayuaem (uKCH-
POBAHHOE CeyeHHe. Y3Kkasd menb B NPOpPEse, uepes KOTOPYIO MOTOK Co0l-

aeTcd ¢ KOBINOM HJAH °

J fi" Oyakoil, NoAJepKuBaET B
[axie —me = T Hocaeanem CHOKOHHKI
.~ | f‘ b 3 |  Egba e | i“'i VPOBEHbL BOIB Jayke IpH
Bl e 1L i | Oy pHOM peHMe B KanaJe.
- yﬁE% : | Heckonsko npumepos

o K e 5100w E . P P
: 95 o Pl KOHCTPYKTHEBHOTO ohopm-

JIeHHS] (PHKCHPOBAHHBIX
(KOHTPOJALHLIX) pyCe/l 1aHO:
B pabote B. M. Yebora-
pesa n A, 3. Ckye.

Taxkum oOpasom, pyc-
JOBBIH METON pEeKOMEHIY-
eTcAd NPHMEHATh Ha TpaH-
3HTHHIX (DaaaHCOBRIX) Ny H-=
KT&X M TOJOBHHEIX Y4YacT-
Kax KaHaJaoB, €CaAH HEBO3-
MOMHO HCNOJL30BaTE CO-
OpYy KEeHHA-PETYAATOPE A7
yyera BOIHL.

Meroa yueTta BO-
AH TApHPOBKOH cCYy-
IWEeCTBYWIWHX IHJPO--
TEXHHYECKHX COOpPY-
W eHHnH 3KOHOMHUEeH, TaK
kag He Tpebyer 3arpar
H4 CTPOHTE/NBLCTBO COOPY~
MEHHH, YAOBJAETBOPAET
MHOTHM  H3 VKA3aHHBIX

Puc. 1. Bonosepunii noct ¢ Getonsmy nosckow. Tpebosanuit. PaspaGoTaHbi

B Ja0opaTOpHH H TpOBE-

peHbl B NMPOH3BOACTBEHHBIX YCJAOBHAX CnocOOH TAPHPOBKH MEAKHX W CpaB-
HHTEABHO KPYNHBIX THAPOTEXHHUYECKHX COODYKEHHH,

Oanako NMpaKTHYECKH OHH HEe BCErja MPHMEHHMH, TAK KaK YYMTHIBATH
BOJAY NPOTAPHPOBAHHLIM COOPYKEHHEM CJA0KHO, DTO 34TPYLHAET aBTOMATH-
3aUM0 ¥ TEeNeMEXaHH3AUMI0 Yuera H3-3a HeoOXOMAHMOCTH Onpele/eHHs
pacxojia no HeCKOJbLKHM MepeMenHbiM. Hacto oJHO M TO JKe COOpYyXeHHe
paboTaer B PasqHYHEIX VEJOBHAX HCTEYEHHS HJAH NOAXOJA norexka H Ap.

Takum MerTogoM c/AeAVeT NOAL3OBATECH [Jf Y4€Ta BOAM, TApHPYA B
NepByl0 ouepelb HEPervJAHPYEMEIE COOpYKEHHS CO CBOOOAHBIM HCTEYE-
HHEM — Mepenajibl, OBICTPOTOKH, KOHCOAH M T. N., B KOTOPHIX pacXox
3aBHCHT OT OJHOH TepeMeHHOH, Hamopa HJaH TJAYOHHH BOJAB B BEPXHEM.
orethe Ff; BO BTOPYIO Ouepeab — PEryaupyemMbie COOpYXeHHA co CBOOOA-
HEIM HCTeyeHHeM (1L1JI03bl-PeryasaTophl), NeperopaxKuBatoliHe COOpYKenns,
B KOTODHX DacXoJd BOJAL 3aBHCHT TOJABKO OT JBYX NEpPEMEHHBIX — HANOpa.
f, u BHICOTH OTKpHITHS 3aTBOpa My,
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.uupye:uu:c co0 },rmenusm C  34TONJIEHHBIM HCTCYEHHEM, B
con Q=f(H,, H,, h,), a Taxxke Ha coopyxenuax,padboraio-
Hquux VCAOBHAX HCTEUERHSH, dBTOMAaTH3AlHsl YueTa 3HauH-
‘ AHEHA, H TOKA HET DAlHOHAABHBIX NPHOOPOB, PElAIOIHX STV
"I‘enenauepemle TpeX BCJAMYHH TAKKE CJA0OKHO H €IBa JH leje-

{1

oGpasoM, necOxoaumo OBIO pal’é.pﬂﬁma*rb TEXHHYECKHE cpejl-
2¢ PANHOHAIBHOIO METOJAA YUera BOJbl BOJAOMEPHLIMH COOpYKe-
jn:'rpnﬂcrﬂaun. -
euua.u BHHE BOJAOMEpDHHE cnu“gymﬁuuﬂ H ycTpoit-
| MOXKHO NOJPA3NCJATH 110 HA3HAYEHUIO HA '&tine TPy NI
Bnnnuel}nue COODVIKENHS, HAXOAAUIHECH B NYHKTAX, TJ1€ He Belercs
a pnnua pacxoia BOABL.
. Boposmepul-peryastopsl AN PeryJaaTophl c BOXOMEDHEIMH YCTpOii-
N0 YUYery M peryiupoBaHHio BOALI, HCNOJAbL3YEMbie B MecTaX, Tpe-
X ooberniedns sTHX Qynxiui.
K nepsoil rpynne BOJOMEPHBIX COOpY#eHHIl OTHOCATCA XOpOIIO
cTHEE BOjocauBnLl (Uunnoaerru, nponopuuonaabubie, Heanopa) u
n ([Mapwaas, fpuepa), OAHAKO TNPHMEHEHHE HX OrpAHHYMBAETCS MO
| l:mIHH HPHYHHAM:
n] BOAOCAHBE H JOTKH TnpH paGoTe co CBOGOANBIM HCTEYEHHEM YIO-
OPSIOT TPEGOBAHMIO MeXAHH3AIMH H aBTOMATH3AUMH YYeTa BOAMI, TaK
CXOJ4 3aBHCHT TOJABLKO OT OjIHOH nepemenHoil — nanopa f.
O MPH 3TOM BOJOCJAHBB! CO3MAIOT B Kauaaax OoJiblIKe MOANOPE! BOXLH,
namuule BHINAJEHHE HAHCCOB., DTO CHHIKAET TOUHOCThL YYeTa BOJK;
ﬁ] I 3aTONAEHHOM HCTEUECHHH, KOTAa NOANOP CPABHUTEALHO HEBRIUK,
mnc:mﬂax M JAOTKAX 3aTpY/AHEHA MEeXAHH3aUHd Yuera BOAH; 3]ech
X0/ 3aBUCHT OT HECKOJALKHX NEPEMEHHbIX;
B) BBMAY O0JLmOro ofbeMa paGoT M MATEPHAJOB, CAONKHOCTH B KOH-
PYKTHBHOM OQOPMACHHH JOTKH A% KPYNHBIX KaHaA0B 006X0AATCA 10pPOTO.
~ Jlas kananaos ¢ pacxoaamu ot 1,5 po 20—30 w/eex Ml npeaaaraem
BOE BOJAOMEpPHOE COOpYKCHHE — BOJAOMEDHBI mopor.
. 3710 COoOpykenne PeKOMEHLYCTCH B MPOH3BOACTBO B PE3YAbTATE MHOTO-
'EHHHJ{ HeeaeaoBanuit B aaGopaTOpHEIX  YCAOBHAX H anpobauud Ha
joi3BoAcTBe. K HacToAmEMY BPEMEHH HA MPPUTAUHOHHEIX CHCTEMAX
‘Tpoeno ok040 30 TakHX coopyKeHHuH.
- BIIC o6aanaior cBoficTBaMH, YAOBJAETBOPSIOIMMH TOCTABACHHEIM Tpe-
BanuaM. OCHOBHOE NPEHMYILECTBO 3aK/AI0UAETCA B TOM, UTO pPacxoj BOAH
X 3aBHCHT OT OiHOM nepementoi — nanopa H, najg noporoM npHu 3ma-

R
bHOM OTHOCHTEALHOM NOATONJEHHH ¢ HHKHero Oveda ﬁ-={},8ﬂ—ﬂ,82.
n

3 storo npeneaa BIIC paGotaer, kak co cBoOOAHHBIM HCTEHEHHeM, H
nukHero Oweda ne BAMAET HAa HCTEYEHHE vepes nopor, Yuer BOIH
ITOMATH3HPYETCA H TEAEeMEeXAHH3HPYEeTcd YCTaHoBKOR JauMmuHHrpadgos, pac-
saorpadoB, TeAEZATUHKOB H APYTHX NPHOOPOB, PErHCTPHPYIOMHX HAH
DeJAIONHX pacXof, 3aBHCAILMA OT nanopa

Tloanop (nepenan), co3nasaembifi TOPOroM NpPH NPONycKke MakCHMaab-
F0 pacxoja, He3nauuteqen W coctaBaser Bcero 10—129% ot coorser-
iiowet 6uiToroil rayOunel Boasl B kanane. [lopor ceobGosHo nponyckaer
OCBl H OCTaeTCs YHCTHM, a4 4acTH4YHOE BHNAJeHHE HAHOCOB B BepXHEM
ede H BHINOJAKHBAHHE HANOPHOIO OTKOCA HE OTPAKAETCH HA 3aBHCH-
etn Q= f (H,).

BI'IC no obbeMy paboT ¥ CTOHMOCTH MaJa0 OTAHYAETCS OT BOAOCAHBOB.
Guem Gerona cocrasaser npumepno 1,8—2,0 x® ua 1 md/cex pacxona
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-L'_'- -_ 4uag;{m, Tounoere yuera BOAR nﬁecneqnnamn c nnrpemnnc'rhm
- BIIC cocront (puc. 2) H3 NOpPOra-BOAOCIHBA NIOAOTOTO NPAKTHUECKOTO
ipoduas I, GeToHHPOBAHHOrO YyuacTka Kawaxa 2 u Oyaxu-xoaoaua 3.
OPOr-BOJAOC/AHB € HANOPHOH CTOPOHE! HMEET HAKJAOHHYIO I'PaHb ¢ OTKOCOM
m = 1:3 (uau 1:4), ropusoHTanbhyio Yacte januoft 0,8 p n seprukaan-
rpaHb ¢ HH30BOH CTOPOHK. Paamepu nopora yeraHaBAHBAIOTCS B 34BHCH-
OT BhICOTH mnopora p. [Topor-BOJOCAHB BHINOJAHAETCH H3 MOHOJHT-
": 0 GeTona ¢ BKJAIOYEHHEM KPYNHBIX 3anoanureneii (GyrobeTtoH).
 Jlast npeioXpaHeHAst OT H3HANIHBAHHA HAHOCAMH TODPH3OHTAALHAA
_.;n aAKa pukcHpyercs 10 KpasM 4 YrOJAKOBHLIM HJAH MMOJOCOBRM KE/JIe30M.
OK Kanajaa B npejeaax BIIC nenaercs TpaneuenaalbHOTO CEUEHHs C
nt:ﬂMH m=1,0 wan 1,5 (B 3aBHCHMOCTH OT GHTOBOr0O CEYEHHA KaHaaa).
18 y4acTka ckJaajabiBaeTcs M3 nouypofi wactn 1,6—2,0 H,, nopora
3 p 1 canBnofi  uactu 35 H,. Y4actok OGAHIOBWBAETCH ~GeTOHHBIMS
H EMH uian GETOHOM HA MecTe.
-~ Byaka-konoaeuy pmas npuGopa & H3rotaBAHBaeTCH H3 GETOHHBLIX
'bear-prﬁ Anamerpom 70—80 cx ¢ coofumenueMm ¢ BepxHHM Gbedom
23 OeTOHHPOBAHHYWO TpaHwuelo wupuuoft 40—50 cx u yaxyro (3—5 cu)
b 5 B OTKOCe Kauaaa. Takoe ycrpoiicTBo crabuausupyer (aemnpupyer)
DH3OHT BOALI B KoJjojaune. B Tpaniuee Ha CTEHKE KOJOANA NPHKpenasercs
Momepuas pefika 6 ¢ HeAbl0 KOHTPOAS H ONpeAedeHHs pacxoja NpH
EYTCTBHH npubopa; HYJAb pefiku J0JXeH TO4HO (Mo HUBEJAWpY) COBna-
b C OTMETKONH nopora.

l.-“
._:._
|h'l'|r

- Jas KOHTPOJAd 34aTONJACHHA (ﬂlﬂﬂ HE J0JAMHO NPEBLIWATL OTHOCHTEAb-

pe: h ;
i BeJHUHHBI ﬁ-“-=ﬂ,82) B KOHUE CJAHBHOH YacTH CA€AVeT YCTaHaABJAH-
il i

Ib peiiky B HHkHeM Obede; uyab 3TOf pefKn TakxKe COBMEINAeTca C
DFOM BOAOCJHBA.

- Tlpu ruapasanueckom pacuere BIIC neoOxoanmMo nMerth

a} NpoAOAbHEA ¥ nonepeynni npouan ydacTka xauana;

' 0) COOTBETCTBYIOILYIO Quaxe (C YUETOM BO3MOKHOTO HOANOPA OT 3auae-
[, 34PACTAHHA /M HHMKEPACTNOJOKEHHOTO COOPYkeHHs), OLTOBYIO (Ges
jora) rayO0udHy BOAB B Kanaae R .

Pacuer npoxssoautcs noaGopoM o dopuye

Q= (0,370,042 (b, +-mH,) H, V 2gH,, (1)

L
A5

| H
- 0,37-+0,04 —Pﬂ — ko3()pHIHEHT pacxoia BOAOCAHBA;

H, — rayGuua BOAB Hax noporom B Bepxuem Obpede;

P — BLICOTA NOPOTa HAL NHOM KaHaMa;

b, — mupuna nopora, pasuas b, +2mp;

by — mupHHa KaHala mo AHY;

m — koshdHHedT OTKOCA Kauaaa;
« = H, -+ p—ray6uua Boan B KaHaie nepel BOAOCJIHBOM;
:‘1,,= ¢« — P — rayGuna BOAR Hag NOPOroM B HHXKHEM E-htcbe.
PHHAB WHPHHY b, nag monepeuHoro npoduaa kaHaaa B KoshpuUHEHT
. m, noaokpaem no dopmyae (1) Takyio BHCOTY nOpora p, 4ToOLl
_]{CHHEJILH-Dﬂ G6utoBoli raybmue fi_ OTHOCHTEALHOE 3aTON/EHHE

-

3
E

0 e Goaee 0,82,

41



B ykasanuwix npegenax BI1C paGoraer co cBOGOAHEM HCTEYEHHEM, T, €.
peKHM RHHKHEro Gheda NPaKTHUECKH HE BANACT HA BEPXHMA H JAf YyyeTa
BoAn crnpaseaausa (opmyaa (1). B nepeom npuOAMKEHHH BEICOTY NMOpOra
p npusumaem passolt 0,5 A, .

Hanpumep, Q=28,0 »*/cex, h, , =140 u (c yueroMm 3aHienns),
b =4,0 &, m=1. Jlaa nepsoro npubaumenns p =0,5 k, , =0,70 .

Toraa h,=h, , —p=0,70 &;

b, = b, +-2mp =540 u.

[Moadop no dopmy.e (1) NoxasuBaer, 1o aas nponycka Q =8,0 mzl.":e.tc'
neoOxoaum nanop fH,=0,79 . JelcTeuTeasso,

Q= (ﬂ',3? +0,04 ETTE}) X (5,44-0,79) 30,7954 ,43>C )/ 0,79 = 8,0 »*/cen,

HO MBE NOJAYHHAH

h 0.70
7 =5=08%

. e. Goabme gonycrumoi Beanunnn 0,82,

[TosTomy npuunMaem p = 0,75 x; h, =1,40—075=065: 5, —4.01-2X
¥ 1X0,75=5,5. B rakom cayuae H,=0,7/9 % OTEOCEIEIS=0C 3aTONCHAE
h _

Fff = gf?;g= 0,82, uro BHOJHE AOMYCTHMO.

Takum 00pasoM, noJyuaeM cAelyione pasmepss = seamsasu Bl1C:
b, =40 a; b, =5,5; p =0,75; & =0,8 p= 0,60, aamns sosecanss L,—3.5p=
=29 x, H_, =079 4 ,=065;H, , =154 &k _=L&&uy 2 (puc. 2).

Moanop yerpoiictea BIIC npi Q. paBusercs 2=018 = 7. c. 10%
or OurToBOR rayOmunl A, = 1,40 M. Syt

[To RauHBIM THAPAB/AMYECKOTO PAacueTa COCTASASETCs PalosEl npoexT
BMNC, nogobno u3o6paxenHoMy Ha pHe. 2. Ha suSpassos spswoiiedi-

HOM (He MeHee 5--8 b,) yuacTKe KaHala HEBEIHpYEms pesfmsacTcd M
crpoutca BIIC, —— ¥
BIC. ssacyox sakpe-

3aTeM NMPOH3BOAATCH HCMOJIHHTENbHAS CHEMKR 8
r B
NAMeTCH NOCTOAHHBIM penepoM H COCTaBIfeTcHE S %

Ocobenno BaKHO TOUHO H3MEpHTs b, m, p B Cpem OTMETKY
nopora O [1, Hyin BogomepHOil pefixi B KOJOAUE M KOs B HHX(~
e Ghede 110 HHBEJAHPY COBMEmIAnTCs co cpeasefl orwersnd O /1. Bona

B Tpoiecce arccn}*:_}rafauun VUHTHBACTCA NO KpHBON SIWEMCEMOCTH WAH
rabauam Q = f (H,), cocrasaennnim no opuyae (1), 7. &

2 S
Q= (u,37+n,ﬂ4 Tf'} (H, + mH,) H, V2gH,.

uan no npuGopy, (HKCHpyOmEMY HIH NEpPEISDMEMY STy SESRCHMOCTE.
PexoMmenayeMm B lendX npoBepkd Qopmyas H YTOYHEHRS KPpEBOS C1e14Th
yeTHpe-NfTh KOHTPOJBHHX 3a8MEPOB FHIPOMETPHYECKON BEprymuoi. Lcan
lauHpie 3aMepoB OYAYT OTAHYATHCA OT pacyeTHHX no @opwyase (1) Goaee
yem Ha 6%, TO CAGAYET COCTABHTE HOBYIO KPHBYIO 3aBmcmmocTs Q = f(H).

IMpn skcnayarauuu BIIC caeayer nepHOAHNECKH BPOSEPRTL HilBCAN-
POBKOH HYJAH peeKk H YCTAHOBKY mMpHGOpa, OUHIIATSH TPARMEW ® mie1b Of
HAHOCOB, CAENHTHL N0 HHXHell pefike, He NPEBHINAET A OTHOCHTE.ILHOE
satonaenue 0,82,
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© BTOPOil rpynme BOAOMEPHBIX COOPYMHEHHH OTHOCATCHA PeryJasTophi
OMEPHEIMH yCTpoOficTBaMH.

3 Hux HanbGoaee 3eKTHBHE AJAA HCMOJIL30BAHHA B CPABHHTEARHO
HEx (2—10 m®/cex) ruapoTexXHHYECKHX COOPYIKEHHIX-PEryJaAToOpax
MepHBIe NPUCTABKH HA BXoje. MOXHO TAKXKE HCIOJAB30OBATH BOJAOMED-
yeTpoiicTea ¢ cymenueM (Koawlo, comao BenTypH, moayudaHHApP) HA
ge. Huxe npuHBOAHM pexoMeHIANHH B BHAE KOHCTPYKTHBHHIX CXeM C
XOAHMBIMH MOACHHTEABHEIMH JAHHBIMH JJAA PAcueTa H 3KCIAYaTauHH
MEpOB-peryanTopos.

B rugpomerpuueckoil aabopatopun WHCTHTYTa BOAHHX 1npobaeMm i
jorexunkn AH YaCCP uccie10BaHsl MOJEAH OAHONPOIETHEIX W MHOTIO-
ETHLIX PEryasTopoB (OTKPHITHIX H TPYOUaTHIX) ¢ PasJHUYHBEIMH BOJO-
Bimu yctpoilcteami (M. B. Bytupun, B. E. Kpactos, B. E. Crapkos-
) B anpoOHpoBanLl Ha cHcTeMax KHPOBCKOrO MarucrpajibHOro KaHaaa,
L 0 ApD.

Peryaatop ¢ sogomepHodt npacraskoi PBII-1. Ha puc. 3 npupeaena
MTPYKTHBHAS CXEMa peryJastopa ¢ BoJdoMepHOH NPHCTABKOil HA BXOJAE
paGoTana Ha ochoBanmn Heeaeposannit B, E. Kpacnosa).

BoaoMmepHas 4acTh COOPYKEHHA — NPHCTABKA YCTPaHBAETCHd B KaKJIAOM
MIETE Ncpeja IMHTOM H COCTOMT H3 CJAEAYIOIMHX vacTel:

} TPyGUATOrO YHacTKa, NpAMOYTOJALHOrO ceuenns @, X b, AAHHol cBepxy
-1, a,; Buepean TpyGa HMeeT cpe3 MO OTKOCY HHIPAIOLHX CTEHOK.
RTHUECKH TpyOuaTHi yYacToK NOJAY494eTcA yCTPOHCTBOM TODH30OHTAAb=
NOJKH (neperopoiri) 2 MeX1y HEPAIOUHEMHE cTeHkamu. B noake Ha
Tosnun 0,5 @, oT mepeiaHeit KPOMKM TNpelyCMaTPHBAeTCss OTBEpCTHE
I7 3aneakH B HeM narpyoka 4 npuGopa [IPC. JluameTp OTBEPCTHS 9 CM;
06) koq0aNa 5 u3 acOOHEMEHTHOR TPYOHl C AMAMETPOM HEe MeHee
| MM, KOTOpPHIl yCTanaBauBAeTCA H 3aMOHOJHYHBAETCH HAJA NOJAKOH H
iperiiem 3. Bepx koaoaua poaxesd GHThH Bille (hOPCHPOBAHHOrO rOpH-
fa Bepxuero Oneda na 40 ca, Koaoaen coobumaercs ¢ BepxHuM Obedom
gpeTHeM (TpyOkoil) 6 ceuenneMm o nwe <70 cu. Koaomeuw ceepxy 20.a-
| HMETL KPHILUKY C 3anopoM, K HEMy MOABOAMTCA MOCTHK 3 &;

B) waxthl 7 , T. €. npoctpancTsa mHpuioft 60—70 cm co cBOGOAHOM
EPXHOCTLIO BOALI, oOpasyiomiefics MeX1y BepTHKAALHOH neperopojkoH
KOHILOM TPYyOH (neperopoaka otaensieT BepxHuit Obed, H BeCh MOTOK
T uepes Tpyby) m muTOoM ¢ 3a6paabHoft crenkofl. lllaxta mepekphi-
[Cst pasOoOpHBIM  MOCTHKOM. B ciyuae OTKPHTOTO peryaaropa maxty
HO He gmeaath (puc. 4);

T) npuGopa 8— aunamuueckoro pacxopoykasareas IPC. Kopnyc npu-
@ YCTAHABJIHBAEGTCA HA KpOHIITEHHe, NPHKPEMIEHHOM K CTeHKe KoJoAua
eicoTe He Mmenee 20 cu nanx (OpPCHPOBAHHBIM TOPH3OHTOM Bepx-
) Oweda.

OUCTanbHas 4vacTh PeryJaropa COCTOHT M3 IMMTOBOA KOHCTPYKILHA C
BABHOH CTEHKOA 9 1 moAbeMuHKaMi (NpH TeJeMexaHH3aui HeoO XM
TponpHBOa), BOxoGOMHOH M camproft uacru. PBII-1 Mmoryr umersb
e BapuanTel — C MoctoMm JO aas mpoesmeit wactH u TpyOuatmi /1
DpakeHbl NMYHKTHPOM HA pHC. 3).

B MHOTONPOJETHHX PeryisaTopax ¢ BOAOMEPHHIMH YCTPONCTBaMH HE
KO 1aHHOTO THma, HO H APYTHX, Korja MOXHO O0O0YCIOBHTh MOABEM
' WIHTOB OJHOBPEMEHHO W/AH MONAPHO HA OJHHAKOBYIO BHCOTY, KOJIOAIE
HOOpaMH coKpaumaTcd 10 OAHOTO HJAH MO OJHOMY HAa mapy IMHTOB.
OM caywae ropusonTtaJbHas noaka, oGpaayiouas TpyoGy, H BepPTHKAIb-
Ieperopoaka Haja Heil, oTneaswomand BepxHuft 6ved, COXPaHAIOTCHA BO
spoaerax, Cokpamesne KOJOALEB ¢ NpHOOpaMH NPHBOAHT K 3KO-
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s HO TIDH 5TOM yMEHBIIAGTCS AHANA3OH YYATHIBAEMHIX DACXONOB OT
il ¢ T LI

JHHIHN AeHCTBHA BOJAOMEpPHON NPHCTABKH 3aKAKYAETCS B TOM, YTO-
CThb AaBaeHuil Boanl Bepxuero Obeda (oTBepcte 6) u B CeueHHH
i (OtBepcTHe 3) BOCHpHHHMAeTCs M mpeoOpasyercs B pPacxoi TMpH-
M JIPC. 3aBucHMOCTh pacxofa BoAm Q OT ymoMsuyTofi pasHoCTH
:HHH 2, HMeeTr BHI

Q . kﬂ“ﬁ'“ " 282y, {2}

B
@;, U, — BHICOTA W IIHPHHA BHYTPEHHEr0 CEYEHHT TPHCTABKH;
- kR —xkospduuuest BogoMmepa, NpakTHYECKH ABASIOMANCA TOCTOSH~
HBIM H HE 3aBHCHIIMM He TOALKO OT Q, HO H OT OTKPHTHSA
1 mutoB. B ganHoM THme BojomepHoil mpucraBku k= 0,55.
Uast rugpasanueckoro pacuera PBII-1 neoGxoaumo uMeTh caeayio-
Jauubie: GopcupoBanubifi (MakCuMaabHbifl) pacxos peryaaTopa Qe
MaJabHEI pacxol peryastopd Qu,,, OTMETKH [HA KaHa/Ja B BepPXHEM
€, GOPCHPOBAHHOTO TOPH3OHTA B BepXHeM Obede, HOPMaALHOIO ropH-
A Bonsl B BepxHeM Onede, nua kaHwana B HuxHeMm Obede, dopeupo-
r0 ropusonta B HuxHeM Ownede. OCHOBHBIE pasmepsl peryasropa
@BAHBAIOTCA MO (opMmyae NPonyckHofi cnocoGHOCTH

L

: MAKE — mQ ! Egzp; {3)‘

i
B
-

.

b m — ko3(pPHUHEHT pAacxoja CHCTeMHl, KOTOPHf (Mo pesyasTataMm
3 AabopaTOPHLIX HMCCAEL0BAHHI) NMPH MOAHATHIX LIHTAX paBeH
" ﬂ,ﬁa-mﬂ,?ﬂ;

& — cyMMmapHasi mIonAaAk BHYTPEHHErO CeuyeHHs BOJAOMEpHOH npu=
~ craBku = na, b, (n— yuca0 nNPoOIETOB);

. 2, — pacueTHHIl nepenaja, paBHBI Pa3HOCTH MEXKJAY pPacueTHHIMH
. OTMETKaMH TOpPH30HTOB BEPXHEro H HHxHero Guedos.
Onpeaeans n3 dopuyas (3) HeoOxoAuMyo niaouais £, HasHauaoT
MECTBO NpPOJAETOB, WHPHHY npoaeta b, m BHICOTY NPHCTABKH @,, NpH-
mocaeaHAs 1oaxHa 6uiTh Ha 40—50 eM MeHblIe, YyeM BHICOTa HOPMaJb-
ropusoHTa BepxHero Oneda.

DTMETKA MOPOTA HAXOAMTCA M3 YNOMSIHYTOrO YCJAOBHA 3aTONAEHHA
Thl NPUCTABKM @, C BepxHero Onedpa u ee saronaewns na 20—30 cx
fOpOHE HHxkHero Gbeda npu dopcupoBanHoM pacxoje. Bo Bpems pac-
PEKOMEHAYEeM TPOBEepPATH BEJAHYHHBI MAKCHMAJBLHOTO H MHHHMAaJbLHOTO:
MEPHOTO Nnepenana 2.

A3 dopmyan (2) aMeem

'I- - Quam: .
: _ Zynane = 20V 9g )

P | : ()
2 = (o).

LAt HOPMAJBHON PaGOTEl BOAOMEpPA JOMYCKAKTCA

=002 &, 2 = 0,60 .,

- 1 zt.nllu K.MEKC



OcTaabHBE pPasMepel ONPEAeAAIOTCA B 3aBHCHMOCTH OT MNOJAVYEHHHIX
BeJMYHH M HMEIOMIHXCS JaHHbiX. 'uapoTexsuueckufi H craTHueckHfi pac-
YETHE NMPOHIBOAATCH H3BECTHHIMH METOJaMH.

Jast npumepa paccuuraem PBII-1 kak GokoBoOHl BOAOBHIIYCK OTKpbI=
Toro THHA NpH Quue=0,0 s®/cer, Quu=1,0 #%/cex, ormeTke ana BEepx-
Hero Oveda =4,35, (OpPCHPOBAHHOTO TrOpH30HTA BepxHero Obeda =6,40,
HOPMAaJIbHOTO TOPH30HTA BepxHero OGbeda=6,0, nna nuxuero 6seda=4,50,
(OPCHPOBAHHOIO TFOPH30HTA HHMKHEro Obeda=>5,70 M; pacueTHOM nepenajne
2, =6,0—5,70=0,30 .

Haiinem

Q= 6,0
0,704,483 10,30

— 3,00 Mm%,

IlppHuMas  nBa otBepcTHsas ¢ ceuendem b, =19, q,=1,2, noayuaem
L=231,6<1,20=3,60 »*.

Hasnauaa ormerky nopora O /7 na ypoBHe JHAa KaHajaa BEPXHEro
Gbedpa=4,50, nposepum ycaosHa saronaedus. C pepxuero Oseda saton-
nenue 6,0— (4,35+1,20) =0,45 #, c uuxnero 6beda —5,70—(4,35+1,20)=
=0,15 #, uro nonycrumo. [lazaee oupeaeaum Quwe, Quun M0 hopMynam (4):

2, o= o] = 0,46
K. MAKC " [D,ﬁ.ﬁ}{ﬁ,ﬁ}{*l,llﬂ_ T My
ﬁl‘{‘} ] 2 S 't
R [D,55}{3,ﬁ}{4,‘13‘ = 0,012 .

Tak xax z,_ . Menbmie gonycramoro 0,02, caeayer yCTaHOBHTH ABa

KoJaoaua C anﬁDpﬂHH H MHHHMaJAbHBIE pPACX0Abl NPONYCKATh TOJBKD Hepe3
OLHH INPOJET.
Torxaa
3y 1,0
Zoin '[D,EEIKI,E}{‘LE

]2=n,053 M.

‘Ecaii OrpaHHYHTBCH OXHHM KOJOAUEM MHpH YCIOBHH MOABEMA LIHTOB HA
OIHHAKOBYIO BLICOTY, TO MHHHMA/JBbHO YYHTHBAEMEIH pacxojn

Quun = 0,55<3,6 4,43 y 0,02 = 1,25 m3/cex.

OtkpoiTHIfl peryasTop ¢ BogomepHoit npucraskoit OPBII-1. Ha puc, 4
NpHBEJEHA CXeMa OTKPHTOr0 peryaaTopa ¢ BOIAOMEDHOM NPHCTAaBKO¥
(tina I ¢ nakJoHHBIM BXojowm), oTauualomerocs or PBII-1 aums oreyT:
CTBMEM axTh. ['OpH3OHTAALHAR MOJKA JJHHOH He MeHee 1,0 @, NPHMEL
KaeT (¢ HeOoabmum 2azopom 10—15 c#) K WHTOBOH CTeHKE,

INpunnun peficreus u mopanok pacyera OPBII-1 Tako#t ke, Kas
aaa PBII-1.

B dopuyae sozovepa Q=~ka, b,V 2gz, wospduuuent k& ocraercs
paBubeiM 0,55. Kosdduuuenr pacxoga cuctems m B (OpMy/ae HOPONYCKHOI
cnocoGrOCTH

Q=mRV/ 24z,

coctapager 0,68,
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iy0uathii perynsTop ¢ Bogomepnoi npuctaskoi TPBII-3. Ha puc. 5
I8H TPyOuaTHi BapHAHT peryasaTopa C KOPOTKOH TpHCTABKOM C
£ BXozoM (paspaboran i uccaefoBad Hamu). BosMOXeH 1 OTKPHITH
T 3TOr0 peryastopa (puc. 6).

yOuarbii pery-
€ BOAOMEpHO
BKOH COCTOHT
DMEPHOI Tmpu-
'3 B NOHYPHOI
HIHTOBOM CTeH-
CTH H co6cer-
~ TpyGuaroro
T0Pa H3 OAHOf
ECKOMbLKHX

h‘h\‘\\\:\.\\.\.‘\.‘\.\l\\}‘\.\.\“‘-“‘.“\1‘\\\‘!‘-

)
JONOMEDHY 10
IBKY B KaXI0M | =
T€ COCTABJIAIOT:
. - KOpOTKHI

ATHIl YYAaCTOK
P MOYTOJbHBIM
:.;:.: CedYeHH- Yy
2 Aaunoi 0,84, |
MKe, ofpasyio-
DAOK TPYOH,
[WCMaTpHBaeTcd
cTie 2 xgm 3a-
nart Ka OT
,U,%}E:;

) Koaonen 4 u3 e — e
BMEHTHOR TpY-
 yCTaHaBJKBae- =
Haja OTBEPCTH- - -
E Ha puc. 5 ——— e —— o — |
@PHAHT KOJO- ]

AOro auaMerpa .

368), npukpen- e
FO ByMA 3a-
8 XOMyTaMH 6 pyc 4, OTKpuITHE peryasrop ¢ BOjomepHoil npHcTaBKoil
JICOBOTO XKeJe- : GPEH-‘[;

PTHEAT BHOIH J=oTBe

pcTHe, cooduwamueect ¢ pepxunM OGoedom; 2 - oraepcTHe Lan
iKe, B KO- "a?_""fqmj}:ﬂiﬂ:“}‘}f:.f,ﬂ"ﬁp}._.Jﬁ__"’aiﬁ"'“““ uncrﬁx. I—Pazpea
KPEH NeHH i H FETAAE BOAOMEDHO |'.111|m:'l':uau.m'T
HMerTed GOJATHL € HAPE3KOH B CTOPOHY KO.10/111a.

3y ¥ TpyO-KOJMOAUEB Jieatores npopesu-oreeperua I (o 270 ca?) ,
jonHecs ¢ BepxHum ObedoM. ITOT BAPDHAHT KOJOANA BBHILY €ro
CTH Jlonyckaer sajieqky natpyGka B oTBepcTHe 2 H MOHTAX NpHGOPA.
SMOXKEeH TaK)Ke BapHaHT koJ40aua (puc. 6), KOTOPHI 3aje/nLiBaeTca
HKAABLHYI0 neperopoaky. Torja ero auamerp A0JAKeH GHThH HE MEHee
18 yao0CcTBa MOHTaMa npuHOOpa, OYHMCTKH, PEMOHTA H T. I
"BpuOop 5— puHamuveckuil pacxopoykasarear JPC.

BCTBEHHO PEryaaTop COCTOHT H3 IHTOROM CTEHKH € IHTaMH, paMaMi
BEMHHKAMH, TPYOUYaTOH YaCTH M3 OAHOM WK HECKOABKAX TPYG NpaMO-
Or0 ceuenus (BooOme TPYOL MOTryT GHITh M KPYIJOrO CEUeHHA) W
gacTH. KOHCTPYKUMH 3THX JAeTaned MOryT ObITb OOBIMHBIMH,

._ _‘-]
1H
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BHIMY, NPUMEHACMBIMA Ha TIpakTHKE. B cayuae npumenenns TeqeMexa-
Iy {06 XOHMA saekTpudukanua npusoza. Peryasrop ¢ Bogomep-
3 api icraskoif  Tana 3 ¢ maxToit MoKeT OHTh H OTKPHTHM, Kak H B
1-1, B MHoronpoaeTHelx peryastopax PBII-3 moxno npeaycmorpers
©M BCEX ILHTOB HJM NOMAPHO HA OJHHAKOBYIO BhICOTY, TOrma KoaoAIsl
:_-' SopaMH COOTBETCTBEHHO COKPALIAIOTCA A0 OAHOTO HJIH MO YHCAY map
E _EEHHHE HHIHTOB. TGPHEDHTHJIEH&H NoJKd H EE[JTHI{E.?ILHEH nepe-
JAKA COXPaHAIOTCA BO BCEX NpPOJETax.

F

P =

P L

I
|
|
i

=

Nl

J,t'

Puc. 6. OTkpuiTHIH peryasaTop ¢ BOJOMEPHOH NPHCTaBKOH
0 B]IZ[-S*

—

b

‘mapasauyecknii pacuer TPBI1-3 npoussoautcd, Kax H B NpeibyIHX
Alpn stom m — koaduUHEHT pacxoJa CHCTEMHI, KOTOPHH Mo jgaH-
_i OOpaTOPHEIX HccaenoBaHui  OGeperca 0,75— [}?B aag TpyOYaTHXx
T pon n 0,68 118 OTKPHTHIX: Koaduiuent Bogomepa £=0,625.
bIThIH peryJaaTop ¢ BOAOMEpHON NpMCTABKOA THRA 3, OPBII-3.
E npnse,ﬁena CXeMa BapHaHTa PeryjsaTopa ¢ KOpOTKOil BOaOMepHOMH
'_.'.' 0F MPAMBIM  BXOJOM. O orauHuaercd OT peryJastopa
{pnc 8) OTCYTCTBHEM IIAXTH, T. €. 3230DH MEXKAY KOHLOM FOpH-
_‘--;: MOJKH H JUHHEed IMATOB CBeAeHH A0 MuUHHMyMa —10 ca.

AUL ¢ npuGopaMy 3aAeaLIBAIOTCA B BEPTHKAaALHYIO NEPEeropoiky,

=

) Koa0Ana —He menee 50 ¢u, [Npu ruapasaugeckom pacuere m=0,68,
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B sakaioueiine OTMETHM, UTO MHl IPHBEJAH HECKOJHKO BAPHAHTOR
Pery/aaTOpPOB ¢ BOJOMEPHLIMH TIDHCTABKAMH, HMes B BHAY NPHMEHEHHE
TOTO HJIH MHOTO THNA TIPDH PEKOHCTPYKIHH CYLIECTBYIOIHX HA CHCTEMax
COOPYXEHHH B 3aBHCHMOCTH OT KOHCTPYVKIUHH NMOCJEIHHX.

Ha KpynHHIX KaHa/aX BOBMOMKHO NPHMEHeHHe NIPHCTABOK, paspaboTaHs
nelx B. E. KpachoBrim. ,

Jlasg HOBOrO CTPOHTE/bCTBA PEKOMEHAVEM  PeryJsTophl-BOAOMEDH
TPBI1-3 (ansn 7tpyGuarteix) u OPBII-3 (a41 oTKpuTHX) Kak HauGo/aee
SKOHOMHYHBEIE 110 00beMy MarepHaJa H npocTeie no ycrpofictey. Bee
BAPHAHTHl PErYJATOPOB C BOJAOMEDHBLIMH MpPHCTABKAMH 110 CPaBHEHHIO C
APYTHMH H3BECTHHIMH BOJOMEPHHIMH YCTPOAcTBAMH 00/a1ai0T BHICOKOM
nponyckHo#t cnoco6HocThio (Ko3(puunent pacxoaa 0,68—0,75), He 3aBUCAT
OT XapaxTepa HCTEYEHHA M3-IIOA IIHTOB. |

pyOuaTtbie peryJaTopbl C BOLOMEPHBLIMH CYXKEHHSIMH Ha BbLIXOJE.
Korjaa BOZOMEPHYIO NPHCTABKY HAa BXOAE AeJaTh HeJb3sl, NpH 3anace B
NPONyCKHOM CMOCOGHOCTH M paCYEeTHOM mepenage mnopsajaxa 35-—60 ca
MOXHO PEKOMEHIO0BaThb A/l TPYOUATHX PEryAsSTOPOB BOLOMEpPHOE yCTpofi=
CTBO Ha BBIXOJe TPYOHl B BHJE CYXKHBAIOIHX YCTPOACTB: HH/IHHPHYECKOTE
KOJbLA, THNAa BentypH, noaymHansapa. Onmcanue, pe3yabTaTh HCC/IEs
JAOBaHWH, JaHHHE [Jf pacyeTa H y4Yera BOAW NPHBEAEHH B HACTOALLEM
cbopunke B crathe B. E. Crapkosckofi.

Bee Halin npeanoXeHHs H PEKOMEHIALHH MOTYT OHTL HCHO/AbL30BAHH
COOTBETCTBY IOIIHMHE OPraHH32LUHAMHE AJ8 NPOEKTHPOBAHHA, CTPOHTELCTEA,
PEKOHCTPYKIHH OOBEKTOB HPPHTALHOHHHX CHCTEM. |




B. E. KPACHOB

AWHAMHUYECKHH PACXOJIOYKA3ATE/Db
719 BOJAOMEPHBIX COOPYYEHUN

BOJOMEDBI- DETY.IATOPLl C HACAAKOM HMAH KOJBIOM CyMHKe-
(0€, 4 TaKKe BOAOMEpHbie MPHCTABKH B PA3MHYHON KOMIOHOBKE
TeaMH HIH OTKPBITBIMH perynnmpamn MO3BOJAIOT OnpeleaTh pac-
11 C IIEPEI'IHH.}" JaBJSHHH.
STH3AIMIO YyueTa BOAb Ha }rhaaannux COOPYIKEHHAX MOKHO
BOJOH3MEpPHTeNbHEIMH  nipubopamu: cuerunxamu — CBH
Bl (nomaaekoswiil) B pacxopoykasarensamu — BI-54 (no-
ﬂPC M, JIPC-60 (nunamuueckuit).
MHyeckoro pacxomoykasareas npeiaoxua JL. Il. Koaoa-
apHefinieM oHa Opia HCCJEOBAHA H YCOBEDPIIEHCTBOBAHA HAMH.
[meckuit pacxoaoykasarens JIPC-60 apasercss OKOHUATEILHO
IﬂHchyi{uHEﬁ Mo AAHHBIM Ja00OpATOPHLIX H MPOH3BOACTBEH-
I}“}OHEEQ,&CTEU €ro OCBOEHO 34BOJOM HPPHTAIHOHHOTO
nucTeperea BoxHoro xoasiictea YaCCP.
II,PC-EU HMEeT pAl MPEHMYUIECTB 3KOHOMHUECKOTO M 3KC-
BOrO Xdpakrepa nepei NOMJABKOBBIM  pacxoloyKasaTesem
gaayio MetaanoeMikocTh (Bec 1 x2); 6) HeGOAbIYIO CTORMOCTD
ytuB croumocty BIIT-54 (180 pyﬁ] B) NMPOCTOTY NPOBEPKH
§ NOKasaHui pacxola M Pery/MpOBaHHA YCTAHOBKH TNpHOGOpA
pogoxkeHne 0e3 npeKpaneHns BoAONOLaYH Yepe3 COOpYIKEHHE;
BOCTE HCMOJB30BaHuA npubopa Kak MNOCTOAHHOrO YKasaTeas
| BRAIOUEeHHS ero B padoTy TOJNBKO HA TMEPHOJ peryJ/aHpOBaHUA
' A) GoJee BHICOKYI TOUHOCTH B yueTe pacxoja, KOTOpas
< HCIONL30BAHHEM PAcXOAHON IIKaJAbl, pasMelleHHOH Ha
EHOCTH uHgepOaaTa Aa8 KaxAOro 3a1aHHOTO Nepenajia faBJie-
’3{} 60 cm.

-'r: pifi memieBnifi mpuGop Moxer OBITh YCTAHOBJACH KaK Ha
CeHHAX, TAK H HA MeJKHX C pacxojoM ot 100—200 .2/cer
_.’_.;.- HPHMEHEHHE HE BHECET CYHIECTBEHHBIX H3MEeHeHHH B
ICTh  3aTPAT Ha OCHAIIEHHE CeTH BOJAOMEDHBIMH COOPYHKE-

BCKHA pacxojoykasatelb MOXeT CJAYXKHTh HEpPBHYHBIM JaT-

i 144 TeJeynpaBJeHHs W TeJAeMEeXaHH3aIlHH HPPHTralHOHHLIX
_. MeTAHHHM C YacOBLIM HeJeJbHBIM Mexanuamom (MUH) —
ERCHDVIONLLHM pacxod Mo BpEMEHH.

21



HA3HAYEHHE W OPHMEHEHHE IPHBOPA

JIuHAMHYECKHI pacxnﬂuyxaaamﬂb_ﬂpc-ﬁﬂ npejHasHaueH s H3Me-
peHnsl PasHOCTH JAaBJeHH (nepenafa paBJeHuil), cO3naBaeMOH MECTHHIM
Cy)KeHueM noToka B TpyOuaTHX COOPYKEHHAX. s

[Tpubop 1O nepenaiy A4aBJACHHA JL8eT BOIMOMKHOCTH ONUPEACATE Pac=
XOA BOJAbI HA BOAOMEpHHIX COOPYIMKEHHAX PA3JHUHBIX KOHCTDYKIIHH, B*
YACTHOCTH Ha coopy:xenusax, npearoxennnix CAHWUMPH, na napnuaipHoz

pogoMepe-sofosuinycke P, W. Iluxaaosa, B. . Tlonosoii u 1p.

I

/
i 9 N

1-,xmaxﬁxxaﬁﬁxxﬁxxxxxxxxw

e

Puc. 1, Cxema mostaxka JPC-60 sa tpyGuatoM BOAOMEpe-pery-
ASTOPEe C HaCAAKOM:

J—cxema coopymesns; J/—Bozowepmull YIea; J—uHaCAROK i-mmu?ﬂuﬁ KO-
aAoaey; J—oTEEpCTHE B rpg:r SENYCES mepes Eacamkosmi 4—npibop; &—naTpy-
€ mopmmes; 6—CeTKd.

Huxe NpUBEJEHH CXeMb MOHTa®a npubopa JIPC-60 B BOJOMEPHO!
KOMOALE HA TPYOUATOM BOZOMEDHOM COOPYMEHHH C KOHHYECKHM HaCal
koM — TBP ¢ nacaakom (pHc. 1); #a Bopomepe-peryaarope ¢ BOAOMEPHO
IPHCTABKOM KPYTJOr0 H IPSMOYTOALHOrO CeueHHs (puc. 2).

[NpuGop Ha mapuuaichoM Bozomepe P. . [Tukanosa u B. f. Tlomo
BOil YCTAHABAMBAETCA 10 CXeMe, H300paxkeHHONl Ha DHC. 2, :

[lpuGop JPC-60 COCTOHT M3 MeXanusMa, UENOoH4Kd C MopUIHEM,
naTpyOka (puc. 3). Tpu y314 MEXaHH3MA CMOHTHPOBAHH HA BEPTHKAABLHOM
nAaTo 8, KOTOpoe TMOMENdeTcd B HAHHAPHYECKOM Kopnyce H npeicTab:
qseT coGofl MAOCKOCTh — CTOHKY C OCHOBaHueMm A4 Kpenaenus Ha JIHE
kopnyca I npubopa: |

a) mepeuifi ysea MexaHH3Ma COCTOHT H3 [1-o6passoro KpoHUITEHHA;
cexTopa 4 C pHYArOM H KPEMaabepHOH peHKoH. K poiuary cexTtopa
OAHOl CTODOHH MPHKPENVIEHA MNPYKHHA /7 C MACAAHBIM aemmndepoM
¢ ApYroil—nojiBec ¢ MeTaNIHIECKOH LenouKol 8 u nopunem 9; 1

52



6) BTOpOil ysea COCTOMT H3 CTOMKH, OCH J C NEpejaTouHoH wmectep+
1 eTpeaicoit, Och nepeaaTouHoil eCTePHH HHMKHAM KOHIOM ONipaercs
VA 'HHK, & BepXHUH KOHEl noMeuieH B MOALIHIHHKE; :
) TPETHH yses COCTOMT H3 BHHTA PEryJasTopa 6 ¢ npyXuHOAepKa-
W rafikoii, caymauwef AA ycTaHOBKH CTpeJku npubopa B HyJesoe
EHHE HA pacXoAHOH wikaje wupepbirara,

v _ : Jeo moyber beinycng

" Puc. 2. Cxema moutama [PC-60 wna Bofomepuoil uph-

CIaBKEe € OTKPBITHIM PEryAdTOpPOM.

e [— cyeMa coopymenus; H=—pogoMepHud yaen;

. J—npucTaBke; 2—DOAOMEPHMA Koaoaen; J—oTBEpPCTHE, COEANHWIOEE
 KOAQAEL € BEPXHHM ﬁmtﬁuug 4—=npubop; S—natpybok © nopuHeM;
—{eTKA.

= L :
mrent 9 ABasieTcs OCHOBHLIM 3J€MEHTOM mnpHOOpd, BOCHPHHHMAIO-
endn aasnenufl 1 mpeACTaBaseT co0oif KOHYC BLICOTOM 25 ma,
Joulell TOBEPXHOCTH KOTOPOTO HMEETCS 4eThipe OTBEpCTHA, CXO-
‘B ocHOBaHuu B 0Au0. JluaMeTp ocHoBanusi paBeH 90 M.
DasbHOe OTBEpCTHE OGeCmeuHBaeT YCTONUHBOE 10J0KEeHHe MopIl-
yOxe (caMOmeHTpUPOBAHHE) NPH NPOXOXKAEHHH Uepe3 Hero map-
L pacxona BOJBL : -

ga C TOpuUIHEM YCTAHABAMBAETCA C MOMOMLBIO TOJBECA & B
QUOMEeHHH Ha peiYare, KOTOPOe 3aBHCHT OT BEIHHUHHE NEpenaia,
WoOulero Ha NpHGOp W ONpPEeAeSIOUEr0 MAKCHMAJAbHBIH PacXox
i3 COOpYyIKeHue, '

$Gox npubopa /0 mpexcraBageT Co00H MOJBIA MHAHHAP C BHYT-
AMETPOM 55 MM M CAYXKHT AJs NOMENIEHHS B HeM NOPUIHA.
TowhoK naaBubifi ¢ paguycoM sakpyraenns 20 s [lopuienb

& maxoauTcs B CBOOOJHOM COCTOAHHH (€ Kacaercs CTEHOK).
= Il Y
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T1puGop xpenurcs Ha KPOHIITEHHE B BOAOMEPHOM KOAOALE BHHTOM 2
Kponmrefin ¢ niankoff JaeT BOSMOMKHOCTBL PEryIHpPOBaThH I1OJOMKEHHE
npubopa ¢ NOpmIHEM OTHOCHTEALHO TNATpyGKa.

[1puGop cobupaerca B 3aBOACKHX YCJAOBHAX, TAPUPYETCA M C Naciop:
TOM H HHCTPYKUHEN nocae
VCTAHOBKH B TPaHCMOPTHOE
NOJIOXKEHHe  BHHTOM /]
VNaKOBHIBAETCA B CHEIH-
AJbHBIH SIIHK,

NMPHHUKUN JEWCT BUS
NMPHEOPA

Hacanok, KoJabLO CY-
HEHHA MJAH BXOL B TPyOy
COOPYIKEeNH SABJAAIOTCH
COCTABHBIMH YACTAMH BOJLO-
MEPHOro yajga H paccmars
PHBAIOTCH KAK  MECTHHIE
CONPOTHBAEHMUS,

MecTtHoe conpoTHB.E-
HHE TpyOuaTroro BhHINYCKa
npH MNPOXOKIEHHH BOIH
CO3/14eT nepenan g1aBaeHHI,
JdunamMuuecknét  pacxonos
yKasaTteJb, YCTAHOBACHHBIH
B BOJOMEDHOM KOJOALE,
BOCHpHHHMAET nepena
Ias sToro Engﬂmepﬁuq
KOJOZ€el OJIHHM OTBepe:
THEM COEAHHAETCA C MeC
ToM orbopa JjaBJeHHi ne

Puc. 3. Cxema aunammueckoro pacxoioykasateas Pel  CONPOTHBJICHHEM,
APC-60 ¢ narpybxoM H nopluHeM: APYTHM — C Tp}rﬁnﬁ WA
G—=undepbaar npubopa ¢ pacxozEoll wxasod. TOUKOIN 'U'Tﬁﬂp& NABJAEHH

34 CONPOTHBJAEHHEM.

[Nepenan (pasnocTs) AaBaenuii 2z, XapakTepuayeT Pacxoj BOJH, M
XOAdAIell Yepes BOAOMEDHOE COOPYKEHHE.

Ha pne. 1, 2 npuBefenn cxemu MOHTaxka npu6opa, rie SaeMeHTaM
BOJAOMEDHOro YysJa ABJAAIOTCA CONPOTHBJAEHHE, BONOMEPHHII KOJOIen |
npuGop JAPC-60,

llopmens npubopa, nomemennsfi B narpyGox, 4epes KOTOPH np
XOAHT TNapOHAABHBIH TOK BOAHW, HCNHTHBAET JaBJAEHHE, ONpeleasieM
TepenaioM, H nepeMemaeTcs B BEPTHKAALHOM Hanpasaenuu. [lpu 3T
PacTArnBaeTCA NpyKHHa H NOBOPAYHBAETCA pHUATI CEeKTopa ¢ KpeMmajbe
HOll pelikofi. C MOBOPOTOM CEKTOpa Kpema.bepHas pefika NpUBOJAHT B
BpalleHHe lIeCTepenKky u cTpeaky npubopa (puc. 3).

Takum oGpasoM, BepTHKAAbHOE NMEpeMeleHHe MOPUH N0 PasHOCT
JlaB/1eHHH npeoOpasyercss B Yroa mOBOPOTA CTPEJKH, NOKasbiBaouled pa
X041 BOAW Ha uudepbrare npubGopa. -

JIABOPATOPHBIE HCCJIELOBAHHS MPHEOPA

Onutemift oGpaseny npubopa HCCAeROBaIH B JAa00paTopHH ¢ IHEeat
BHIAIBAEHHA NOrpewHocTeli npubopa B onpeleseHid pacxoja, BEISLIBAEM
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SpEumHaMH: 4) BeAHUMHON JIONMYCKOB TPH H3TOTOBJEHHH
OpiiEd, SBASOUMXCA OCHOBHHIMH 3JaeMeHTaMH npubopa;
£ Onpeje’eHHs rayOuHLl NMepBOHAYANBHOIO MOTPYMKEHHs
pyOxe; B) omuGKON B BH3YaJbHOM OTCUETE BEJMHUHHBL pac-
e npubopa.

€DV CTEeHJa nmponyckaiad BOAY, NMapuHaJbHHIi TOK €e npo-
marpyOok H3 xameps A B KaMepy B moj pasHOCThIO Zapje-
DCTH AABJAEHHIl BOCIPHHHMAJACh MOPUIHEM, H B 3aBHCHMOCTH

i M3MEHAACA YroJ OTK/IOHEHHS CTPeJaKH npubopa 9.

| RABAeHHN 2, H3MepAaH Nbe30METPOM, a Yroa OTKAOHEHHA
MUTHBAIH 10 undepGrary npudopa.

TaTe MOJYUMJAH 3aBHCHMOCTB ¢ = f (2, ), KoTOpas A1s MaH-
spabopa sBAfeTCA JHHEHHOH.

 OIHOKA WM OTKJIOHEHHE OT MPHHATHIX DPASMEPOB 3JEMEHTOB
g60pa BAGKYT 3a coboit U3MeHeHHe BeJHYHHBI YIJI0BOTO KO3(-

—— STOl 3aBHCHMOCTH.
MOCTL B YI10BOM Kosddunuenre 3, CBA3AHA C NOrpeiHo-

! %%
B OnpeneJeHdHHd pacxoja o [¢ CAeAyIOLHM 06pasoM.
E}

pacxoja uepes BOJAOMEpHEI nepenaj H nokasanne npudopa

Q=M1 l.-" zk == J'I”g .I/-F'F

Q=Mz]/ Y/ & (1)

§¥i0 omubKy pacxoja o o 4 OT H3MEHEHHH YIJI0BOrO KO3~
(%)

T B
F.4

N k

* MOJHO TMOJAYUHTH TAKHM 06PasOM:

b aseny/ [ HE) 1/
)/ ) () -V A

[

L‘:iil]rﬂ%?-=lﬂﬂ—L_— ]/ (i-)+a(i)- | % G

e 1/__1?_ 2k Zg
V(&) +4 ()

TOHa W NOACTABHB MepBHe JBa ujdeHa B Bepamenne (2)
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AJfi OTHOCHTEILHOH OWHOKH pacxepa, MnoayuuM

gy o= )
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|
2
e
b3
= ]‘E
L
iy
=]
Bab 1l B it e

- llorpemsocTs npuGopa B PACXOAE paBHA IMOJOBHHE OTHOCHTEABLHOM
NOFPELHOCTH B YIVIOBOM KOS((UIHEHTE JHHEHHOM 3asucumocTd @ = f(z,).

Hitxe npuBoinM Kparkoe H3N0KEHHE pe3sy. abTaTos J1a60pPaTtopHOro
HCCACAOBAHHA PacxoaoyKasaTe ad,

e .

Sen b i L SR i b L

9}#
jﬁau

S

S

2401

e ——— L

160

120

g

= | 1 | T 'l |

Mo _ B8 20 260 Z,mM

20 &7 100
Puc. 4. 'papak $°=f(z, ) nps RODYCKax B IHaMeTpe:

nopuns A d=+05 s
l=d=495 mw; 2eed =500 gz I—d =505 mum,

[lorpewrocTs npuGopa B onpeaejdeHHH pacxona B 3aBHCHMOCTH OT
NOoNycKka B pasmepe aAnameTrpa mnopwHa. B xamepe A pabGouero creuja
CTAHABAMBAAK ~ MATPYOOK npubopa NPUHATOrO pasMepa JAHAMETPOM
a =00 ma. Jlnamerpel nopmwued mensam or nopmaanHoro & =50 smu

1o Ad=+ 0,5 Mm., Jlaa xaxaoro w3 Tpex nopmuell CHAIH NOKA3AHHA
npubopa B rpagycax ¢ OpH PasAHYHHX Nepenagax 2, OT MHHMUMYMa 10
MAKCHMYMA H MOCTPOMAH rpaduk 9= f(z,), npuecaenuslii Ha puc, 4.

ITo panumM rpaduxka HAXOAMAH YraoBue Ko3hDHIHEHTH -i— H Xa-

PAKTEpP HX H3MEHEHHS B 3aBHCHMOCTH OT pasamepa nopmueil. Ha ocuosa-
HHH QHAAH3A MOJYYEHHBIX SHAMEHHH YIrAOBBIX KOIDPHUHEHTOB HPHHAIH
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{ B AMAMETPC TPH MArOTOBJEHHH HOPHA, pasusft Ad=0,1 .
STOM TOTPellloCTh B :;m-:muu kospdunuente -£- cocrasuna

= 2 (ad) = + 0.45%.
1 ﬂ]I'DE[I.[HD[‘ITI: Hpﬂﬁﬂpa nNpH onpeaeaeHH pacxojga no 3aBHCH-
B : — 4 0,22%.

: A G.i..{.&d}
' . “h

OrpeiiHoctTs npubopa B onpeiaeseHHH pacxoga B 3aBHCHMOCTH
flycka B pasmepe auaMerpa narpyOka. B kamepe A crenga no-
HO YCTaHABAHBAAH HOPMAJLHEI naTpy6ok — D, = 55 aMae u ¢ fonycka-
= + (0,3 — 0,5) mae. Nopwens umea ogun auamerp — d = 50 mae.

S

8

L bl bt s | L i i i L I

0 m,w 40" 180 20 260 Z, mm

Puc. 5. l'padpuk $°=f(z, ) npu Jonyckax B JHAMCTpe

na’rp]rﬁha ﬁﬂ—-iﬂ 9 MM M TOCTOAHHOM JHAaMeTpe
MOPUIHSA:
I=D=55,0 amny 2~ D=55.5 am; 3=0-57 s,

AHHH ONBITHRIX MAaHHHIX nOCTpouAM rpadux (puc. 5) 3aBHCHMO-
.;,1 ). M3 KOTOPOTO BHAHO, YTO C H3MEHEHHEeM AHaMeTpa nmatpys-
anunny AD = 405 sm yraosofi kosdpdHUHEHT NPHBEAEHHON
3 - ocraerca O6e3 usmeHenuil. Takum 00pasos, HNOTPemHOCTh
IJIIDEE.EJ!EHHH pacxoja npakTHYECKH OTCYTCTBYET.

IHOCTD npubOpa B OnNpelefeHHH pacxona B 3aBHCHMOCTH
'_'___ Bl NIOrpyKEHHsT NOPLIHS natpyGka. 3ameueno, 4TO C MOrpy-
JOPINA B MaTpyOOK YMEHbLIAeTCs CHJAa BO3AeficTBHS ITOTOKA HA

nﬁ'mcaﬂnu CAEA0BATEABHO, H3MEHACTCH YrA0Boi KoshduiiH-
" i
Ty
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eHT i. [TosTOMY BO BpeMsi YCTAHOBKH NpHGOpa Ha COOPYIKEHHH HYyJe-

Bo€ (HauaabHoe) nojoKeHHe B naTpyOKe AOAKHO CTPOTO (huKCHPOBATHCA,
Heob6xo0auM0 Obli0 onpeaeauTh TOYHOCTE B YCTAHOBKE NMOPIIHA H BHABHTE:
" morpemxocty npuGopa. [loayuennbie JaHnbie npHeeaeHbl Ha pHc. 6.

TO2DVMEBNGE Al MM

° Koz VR *E?ﬂ
s x| =22 A

M0+ v s s ——
By WL 8
J00 +

260

220

144

100

W 60w W 8 a8 S L=
Puc. 6. 'padex =°=f(z, ) op= Fl_.w: =
m:rmnutm speopa.
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[To 3HaueHusM 7, A% PETHUHEX BOTPySCEEE SOPEES OZDE1c.1H.1i

MOrpem oCT, NPHOOPA NpPH BOIMOAHO m OmEiEe 3 YCTaHOBKE
Nopuiksg NO BEICOTe Ak = = 10 mu oK T s ]

= ?

0.l = TARK USRS
C 2 VAT R

-

[Norpewsocts NpuGOpa Mo Pacxoay =oix = se=m mwocT= 07 Hvelc-
HHA  YrJI0BOro KOSGGHINEHTA YCTaHORIEHHOR I0S=OCTE SOTDYHeHHS
yABAMBAETCA, BCIEICTBHE TOTO HTO HOpmess NpE petore opa 1o-

rpyXaeTcs Ha h = 15 MM OT NEPBOHATAILEOrD NOJOmesEs. | HOTpY-

KEHHE ABAACTCA paGOUHM XOAOM MNOPHIES NPH HIMEsewmS Bepeniia oT
HYAfl N0 MaKCHMYyma. |

Takum oGpasom, norpemiHocTs npuGopa No pacxoay
_ : BpPE ¥CT2HOBKe
HopuinA B MNaTpyoke ¢ OTKJIOHEHHEM OT HOPMAILHOTD BOSOEeHNA Ha
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0 M COraacHO PABEHCTBY (3} COCTaBASCT

I i e -'I
U = 2o = +1,35%.

"*'.t:

(PelmHoCTL NpuOOpa B onpejeneHHH pPacxona ot OWHOKH B BH-
orcyere yraa 9. Ilpn JaGopaTopHOM HCCAeNOBAHHHM CTpeaKa
koaebaaacb, B npoM3BoACTBEHHBEIX VYCAOBHAX KoaeGauudA
HpPH MaKCHMaJLHOM nepenajge cocrasadan d¢ = + 10°,
@ OPH NPOBEJCHHH ONBITA MakCHMaabHHIT nepenajs z, = 300 M
). 70 omnGKa B BOJOMEPHOM Nepenane noayunrea 4z, =-+8,63 mau
I} b B BH3yaabHOM oTcuere yria Ag= + 10°). [NorpemHocTs.
JeAeHHN pACXO0]a YCTAHABAHBAETCH U3

V Zp. wane :.!r _1(“ z.&_._muc

V <k, MaKe

% 4 = 100

PESVILTATE NPOBEIEHHLIX ONLITOB BHABJAEHH OMHOKH npHOOpa B
EAEHUH pacxojd BOABI NPH AONYCTHMBEX OTKJAOHEHHAX B pasmepax
HX B3aHMHOM NOJIOXKEHHH H OTCHeTdX yrJja KoaebOaHuA CTPeakH,.
a5 NOrpemHocTh nNpubopa YCTAHABAHBAGTCHA KAK CPeAHAd KBdI-
® H3 NPHBEAEHHHIX BHILIE NOTpenIHoCTef

o 7 ] 3
®apus — V Er;n[mj"i' Youm T Foue = T 2%, (4)

" IPOM3BO/ICTBEHHBIE HCCIIEAOBAHHA NMPHBOPA J1PC-60

WmamaioM kanane M-2 cosxosa ,Papxan® B lodomwoii crenu
RIYCKOB B HanopHele TPyOOnpOBOALI npeacrasadior coboii_BOAO-

JJJJJ
¥

-__I 4 i ! *‘h_ ’ ._ " e
-':'tﬁh,%- AE.AF mi‘ﬁh.. " ...'- -'."".:I
Pic. 7. Boaosmepusiii konogeu ¢ npuGopoM HA COOPYKEHHH.

L CoopyxenHs, oGopylosanubie npuGopamu JIPC-60. Ha puc. 7
B8 BOJOMEPHHIH kKoJ0Ael, OAHOTO H3 COOPYKEHHI THNA BoAOMEp-
BCTaBKE ¢ TpyOuatmM peryaatopom (BIITP) n AnHamMuueckum pac-
1eM.

Eg‘r
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TounocTs paGoTh nPHGOPOB U BOAOMEPHHX COOPYVIKEHHH Ha Kanane
‘M-2 uccaenosand B BereTaumouHeil nepmoa 1960 r.

Pacxoanyw mka1y nugepG.iata pasbusaan no xosddHuHeHTYy pac-
X0Ja BOAOMEpa Aas NPHUHATOH KOHCTPYKmEM. Pacxoa Bojsl, npoxoasueft
YEpes CoOpyXKeHHe, 3aMEpH/JAH TPH pa3a Bepryviukoii B OETOHHOM pycae
KaHaaa; OAHOBPEMEHHO 3aMHCLIBAJAH MOKasauus npubopa.

[logo6uyio paboTy npoBein Ha KupoBckom MaruCTpajibH M KaHaje B
Foaoanoft crenu Ha CeMH KPYNHBIX COOpYmesHsX, nepeoGopyloBaHHBIX
B BOJOMEpHbIE C MOMONLbIO NPHCTABOK.

[Moayuennsie pe3ysbTaTH 3aMepa PacXoioE BoAH TNPHGOPAMH H THA-
pomeTpuYeckod BepTYWKON npueefeHs 8 7aba. 1, H3 KoTOpoii BHAHO,
‘MTO OWHOKH B ONpejeNeHHH pacxoja mnpabopaMy, VCTAHOBJIEHHLIMH Ha
BOJAOMEPHAIX COODYKEHHAX pasiH4YHON KOHCTPYXuMH, N0 CPaBHEHHIO C Bep-
~TYIMIEYHBIMH 3aMepaMH He MpPeBHIIalT o,= = 2 — 3%,

Tabanua l

i Paczoa soaw

oMep

Coopyetine AaenA ﬂg:EFEHM ‘mflplunf}u-
PT) ' t cex / ERC, Tle

A CEK

Mo xkamwaay M2

M-2.6 1 122 135 —2.9%
1 259 252 —3,7

M-2-9 !9 277 ™ 25
| 3 294 ;0 1,19

1] B .

M-2-8a {3 272 b7 +1,1
3 255 0 —1.9%

llo Knpoeckomy uarnc'r-pln.l‘-l! EREZIY

1 1570 1550 -—1.3
K-10 { 2 1840 150 -2
3 2170 212 | —I.s
t 2080 2050 —1.4
K-1 { 2 2490 50 s8¢
" 25 om —2 12
K-10a { 2 180 1% Y
3 25 20 —2.3
L 1 2630 o800 | —1.1
B20230 | {3 1050 0 | 41
1 810 775 —4.3
K-4 [2 1080 1050 —28

YCTAHOBKA NMPHEOPA HA COOPYKEHHM

[laTpyGok npuGopa yCTaHaBANBaETCH BEPTHEKAILHO B OTBEpCTHE, Ha-
Xoaameecsa Ha AHe BOAOMEDHOr0 KOJI010A H COCAHHNIOMSE BOIOMEpHLIT
KoJ01el ¢ TpyOoit BONOBHNYCKA., 33i€AWBAeTCA NATPYOOK B OTBEPCTHH
UEMEHTHBIM PACTBOPOM HAH OHTYMOM Tak, 49TOOH TOpEN marpybxa He Bh-
CTyna/j 3a BHYTDEHHIOIO NOBEPXHOCTHL CTEHKH TPYOH.

Kopnyc npuGopa nomemaercs Ha KpouwTefiHe 8 BOAOMEPHOM KOJA0LLE;
DA 3TOM BEPTHUKAJbHLIE OCH NOPUIHA H naTpyOxa AOAEHH COBOAajaTh,
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& oceil nonyctHMO B npeaesax 2—3° npu AAHHE UENOUKH HE:
;‘._

BIITEHH NPHKPENJAeTCd K CTeHKE BOJAOMEPHOro KOJAOAIA BHIIE
EBHOrO ropusoHTa BOJHL. ll0ABEC C HENOYKOH H NMOPITHEM MOKHO
® HA phluYare CeKTopa B OJHOM H3 JBYX NOJOXKeHH{ B 3aBHCHMO-
AHUYHHE AeACTBYIONIErO BOJAOMEPHOIQ nepenajia Zy » IpHBEJCHHOR

WE npubopa u MeHAOUEACS B 3aBHCHMOCTH OT KOHCTPYKIHH BO-
"0 COOpYKEHHHA.

MMEp, 115 BOJOMEPHHIX NpHCTABOK mnepenag Z,= (1,2 1,5) 2z,
JWOYATLIX BOJAOMEDHBIX COOPYHKEHHI € HACAAKOM HJAH KOJALIOM
._:*':E':u 0,75 D z, =0,65 z..

JENajl CHCTEMBHl 2. pPaBeH PasHOCTH TOPH3OHTOB BEPXHEro H HHXK-
MDOB COOpYXKEHHS NPH MAKCHMAJABLHOM pacxone, |

WEHb B MaTpyOKe MOMKEH HaxOJAUTLCA B ONpejeNeHHOM MoaAo-
0 BLICOTE, IOITOMY AJAHHA LENOYKH YCTAHABAHBAETCA B BoaOMEp-
DAIle COOPYKEHHA BO Bpemsi MoHuTa)ka npubopa. [lpu stom pac-
OT mnojBeca NOPIWIHA H3MEepserca 10 Bepxa natrpy0ka., 3aTeMm
#af BEAHYHHA PacCTOAHHS OTKJAABIBAETCA OT BEPIIHHH TOPUIHA
8 uenovykd. Ecaum menouka namHHee HYXHOro pasmepa, ee yko-
ST NEPECTAHOBKOH BEpPXHEro KoJseuxka. Onpefenus AMHHY IENOYKH,
#8aioT nopwens K npubopy. Korza Boaa B BOAOMEPHOM KOJOIIE
BYET, PepuINHA KOHYCA IOPIUHA MOJKHA HAXOAHTLCA HAa YpOBHE
aTpyOKka HAH norpyxatbCH He Gonee 10—15 am.

d€ ycraHoBkH npubopa HeoOXOAMMO NMporpagyuposath Ludepdaar
IMa 'BHOMY DACXOAY COOPYMHEHHS H COOTBETCTBYIOLIEMY BOLO=
ilepenany z,.

FPAILYHPOBKA LM®EPBJIATA JIPC-60

£

L0 BOAbI, NMPOXOASMEH w¥epe3 TpyOuaTHE BOZOMEPHHE  COOPY-
Bl BOZOMEPHYIO NPHCTABKY C 3aTOMJEHHBIM HCTEYEHWEM, Ompeje-

Q= ke V 2gz,, (5)

spacxox Boawl (M'/cex):

ceuenne B cpeTy TPyOH BRINYCKA MAH NPHCTABKH (M3);
KOa((pHIMEHT pacxoja BOJAOMEpPa, OTHECEHHH K MeCTy ycTa-
‘HoBkn natpyOka npubopa;

=BOJOMEDHBLIH nepenan AQaBAeHHR B KOJOAUe, 1€ YCTAaHOB/AEH
npubop (m).

Op BOCHPHHHMAEET nepenan JAapjeHuit n npeoGpasyer ero B no-
cxona. Beuay Ttoro, uro npuGop Moxer OHThH YCTAHOBJAEH HA
X BOJOMEDHHIX COODYXEHHAX C HeCTaHJapTHHIMH pasMepaMmu
€poaaT HeOOXOAHMO I'pPajiyHPOBATE OTAEALHO AAA KAXKAOTO CO-

=

B Qopuyae

@KTHKE BO3MOMKHBI JBa BapHaHnTa TrpaayupoBku mudepbdaara:
ae (5), xorna kosumueHT B u3BECTEH, W MO NPONYCKHOI
L - TPpyGuaToro BOJAOMEPHOrO COOPYKEeHHR, Koraa koshduuuenr &

JMH TAHHLIME AAST TPafyHpOBKH nudepbaata mpH H3BECT-
DOHILHEeHTEe pacxona BoaAOMepa R ABAAIOTCA TJIOWALD
0 CeueHHA TpYOH BHIYCKA 'MAH BOAOMEPHO NPHCTaBKH

Bl 0w =b-a n kospduunent pacxoaa BOJOMEpa R.
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Ilo HPHHHTDH BeJAHYHHe Je/JeHHA PpacXoJHOA IIKalel IR Kamkaoro
‘3HAYEeHHA pacxold NOACUYHTHIBAIOT Nepemagu =,

2 __[_E:_ :
ot | TN

koV 2g
H 3aHOCAT B Tabauuy.
Jlaf Kamaoro AedeHHda pacxoga H COOTBETCTBYNINEro mepeana Cpi
YCTAHABAHBAIOT YroJ OTK/OHEHHA CTPeJKH HpHGOpa HO COOTHOWIEHHIO

i En z.u'_‘?'r

rje ¢ — leHa fAeicHus 1 c# nepenaja AaBAEHES B FpPasycax, COOTBET-

CTByIOLIasl Tepenajy B COOpy#eHHH H NpHOOPE (mo macmopry).
~ Gopma Tabauibl NOACYETA PAcXO]HOH HIKAZH HEDEpOIaTE mpHBeIeHa
HHIKE,

& 72 S
Q;, afcex 2 [ ko) 2g ] =%

-

[To noayyennsiM 3HaveHuaAM Q; W ¢; HAHOCHTICE msazs madepbaara,

McXoAHBIMH NauHBIMH A8 TPaAYHDOBKH HMMEepiasta mpH HEeH3-
BECTHOM Ko3ddHuHEeHTEe PAacX0la R SEINONCE PESNWEDH COOpY-
3KEHHS, Nepenaj CHCTeMH z., 3aMepeHHufl pacxoa €, = omsoze 33 CO-
OpY#EeHHEeM M YroJ ¢, OTKJOHEHHH CTPeIKH npuiops.

Jlasi Toro 4rto6Ll onpefeauTh, B KAKOM ROJOMEsmS b NOJ-
BeC C NOPWIHEM H Nenouyxkoff, mo pasvepam coopymesms O man b-a u
BeJHYHHE mnepenana CHcTeMbl 2, NMOACYHTHBAKT BOSMOESNSE MaKCHMaJb-
HHI pacxoj BOAH, NPONyCKaeMOH COODYKEHHEM, B COOTSETCTBYIOLLHH
3TOMY pacxojy BOJAOMEpHLIA Mepena. =N '

YCTaHoBHB npubop B BOJAOMEPHOM KOJAOAUS, BPOEFCEIOT Yepes co-
opyxeHue mo6oit noctosuuufi pacxoa Boaw Q.. Tlo msase uudepbaara
HAXOAAT Yroad OTKJOHEHHS CTpeJKH NpHOOpa B FPamyCax. & pacxoj aa-
MEpSIlOT KaKuM-AH00 YCTPO#cTBOM (BOMOCAMBOM, BEpT¥ms0f#) C TOYHO-
CThio 10 3%. xS

3aTeM, YUHTHIBAA BEJHYMHL PACXOJd BOAN WEPES NCTaHOBJICHHBIH

MHTEPBaA (Kak ¥ B NEpBOM BapHaHTe TPAAYHPOBEE), GEPEIEIOT COOT-
BETCTBEHHLIE YIJAH OTKJIOHEHHS CTPeAKH NpHOOPE %, B0 COOTHOILIEHHIO

€= % (‘%)!- | (6)

rae Q,— 3aMepeHunlfl pacxol BOAb, NPONYCKAEMOIN SEPE3 COODYHKEHHE;

%o — YrOJa OTKJAOHEeHHS cTpeakn npHOopa mpH Q4

Q; — 3aJaHHad BEJHYHHA pacxoAa BOJAL HEPES YCTAHOBASHHHI HH-

TepBa,

[To noayvensnsm Beanuns€aM yriaop Q; H §; BAHOCHTCE pacxoaHas
[IKa1a Ha nudepbaar npubopa.

Paccmorpum npuMep rpaaynposk HHdepbIaTa mo BTOPOMY BapUaHTY.

JlonycTum, yTO A48 BOAOMEPHOH MPHCTABKH C TPYOSaTHM peryasaro-
pom vcramosieH pacxon 400 ./cex npu MAaKCHMAJIBHOM nDepenajle CHCTE-
Mu 2. =40 cx, Boaomepuuii nepenag 2,=1,2 2. =485 cx npr ot00pe
rZasnenua na paccroadun ! = 0,60 or Bxoja.
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ICHO BeJqHYHHE NelcTBylonlero Ha mpubop nepenaga z,> 30 car
ApHKPenafgeM BO BTOPOM MOJOMNKEHHH NpyxKHHON 2.

HOBHB NPHOOP B BOJAOMEDPHOM KOJOAIE, ¥epe3 COOPYKEeHHE Npo-
pacxon Q, u 3amepsem ero Beanuuny B kanaae. [Ipu stom yroa
il CTpeakH ¢, cocraBaser 97°, a Q, = 208 a/cex.

€, YuUuTHIBAA BeJMYMHB pacxoaa Boan Q; uepes uuTepBan
f, HAXoauM 9; no cootHomenuno (6),

GI ! 1]
! s
Qy, Alcex ( Uu) %
B0 0,083 8,5
80 0,148 14,35
100 0,232 22,5
120 0,333 32,3
140 0,452 43 .8
160 0,59 g,?
180 0,75 3
320 2,36 229
340 2,67 259
360 2,98 290
380 3,33 323
400 3,70 360

JaHHBIM Q; ¥ §; HAHOCHM UIKaJ1y pacxoaoB na uudeptaar (puc. 3a),
WHCTPYKIMK K NpuGOPY NPUKAAABIBAIOTCH G.aaHKH nH¢pepbaaToB ¢
#OR mkajnoil no OKkpyKHOCTH. ['pagycmas mkasa jaaua AIa pas-
‘mndepb.aara. :

SCXOAHYIO KAy, MOJYUYEHHYIO MO OAHOMY H3 ONHCANHBIX BApHAH-
@AYHPOBKH, HEOOGXOAMMO RAKJAGHTh HA MeTasanueckuii nudepbaar.
iCTeMa HAH YOpaBaeHHE KAHAJA, MOJYYHB HECKOJALKO NPHOOPOB,
MEAAIOT HX 1O COOPYKEHHSAM, TNPOBOAAT rpaiyHpoBKY, a 3arteM
BAIOT MOCTABIMKY nNpHOOPOB MeTaannyeckue nudepdaarsl €O lIKA-
MCXON0B Ja8 KaxA0oro coopyxenusa no obpasuam iudeps.aaTos,
BEHHBIX HA BOCKOBKe.

A8 CTAHAAPTHBIX PAa3MepPOB THITOBLIX CoOOpyxkenni upepdIaTh MOTYT
AHBATHCA 34BOAOM HA OmpejeACHibIe DACXOALI U Nepenausl,

BKJIOYEHHE NMPHEOPA B PABOTY

-

MO0D CYHTAETCA BKJAIOYEHHBIM B paGoTy, €CJAH OH VCTAHOBJAEH B

HOM KOJOALE COOPYXEHHSA H uepes narpyGok ¢ nOpUIHEM NpPo-
BOIE

KO CHAYAME  HEOGXOLHMO TaGanua 2
MTE NpUOOP B NOJOXEHHH BHE B o
=B = HHa YacoO-
| r.aa NopI€Hb HE norpy nepunptii BTOPOIi Egﬁ gl
nd ¢ HIHEM,
BoMenne npubopa sue pabotel UpYyXHHa “"Eﬂ
EPH3VETCA TeM, 4TO CTpeaka 1 2 | 2
| HEe CcoBMemena c myaem
"mRpepbaarta, a OTCTOMT OT 15 L o B 100
| COOTBETCTBYIOILEEe YHCIO0 16 9 8 4,5 150
L (1o Yacosoft crpeake), xo- {g %[1} 3.5 §.g %
i i |
BPEIeAserca HOMEpoM 1py 19 12 | 95| 60 300
MECTOM nojBeca NOpIOHA N

LA -
BRHE Yri0B OTKIOHEHHS CTDEAKW OT HYJs WKAAL TPH Pasauy-
BCaX NopuwHda npuBoAHM B Taba. 2.
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Nas toro utolbl cTpedKa BPHIIAA B YVKa3aHHOE MOJ0KEHHEe, CJAelyeT
BHIBECTH TIPYXHHY H3 COCTOAHHS NOKos, MO0 cHJIbl TpenHa B npubope
MOTYT HCKA3UTh NMOKa3anHe CTPeskH Ha 3—5%.

YkasanHble B taba. 2 yriabl OTKAOHEHHS cTpeaxkd npuGopa shne pabo-
T (0e3 BoAb) ofecneunBaloT COBMEUIEHHE CTPEIKH C HyJeM IIKaJIbl 1pH

NOrpyXeHHH NOPIIHS C LenouyKoH B BOAY, HTO COOTBETCTBYET padouemy
coctoanuo npubopa.

AKCIVIYATALHA NPHEOPA

[Tepex ycranoBkoit npubopa Ha COOPYXReHHEH HEOOXOAHMO NPOBEPHTDH
cocrofnne gemndepa npubopa, NpeACTABARIOMEro CobOR WMAMHILD, 3an10J-
HeHHHH MAIWIHHHLBIM MAacJOoM, B KOTOPOM NEpPEMEmaceTCsE NoplleHb,

Ecan macia B UMJIHHAPE HENOCTATOYHO, TO HNPH pPaBHOMEPHOM HaTA-
K EHHH HENOYKA C NOPUIHEM CTpeJka He OVAET PasHOMEpHO nepelBHraThCH
no uudepbaary. B rakoM caydae HYKHO AODEBHTE  MaCI0 B IWJIHHIAP
nuneTkoll, npuaoxkenHoil K npubopy. Mexanussm nprlopa BHHHMAETCA H3
KOpHyca H TOC/A€ HANOJHEeHHd UHAHHAPA MACIOM CTABMTCE Ha MECTO H
NPUKPENAAeTCH BHHTAMH KO JAHY KOPNYCA B BEPTHXAILHOM NOJOKEHHH.

O BpeMf 3KCHJAyatanHn npHOOpa MOMKET ORESATECE, =70 YC/I0BHA
paboTE COOPYIKEHHsi HEe BBI3BIBAIOT PE3KHX KoJebassl crpeaxu, a ee no-
JOXKEHHe C YBe/JAHYeHHEeM W/JH YMEeHbIIEHHEM PacXOI3 HIMEHseTCH O4YeHb
measedno. Toraa mamHHHOE MacJo B AeMpepe MOXHO 3aMesuThs Bepe-
TeHHBIM, MeHee BA3kHM. ECAH ke npH HAAHYHE MIWMEESOro Macia B jeMm-
ndepe crpeaka npubopa koaebjiercs B Goabmom mZmanssowse (20—307),
TO CJAEAYeT 3aMEHHTh ero MacaoM ¢ OGoabluefi BE3xocTR® (reseparopHoe
MacJao, aBTOA M T. I.). : ;

[lepuoanueckn NPOBEPHETCH 3ACOPEHHOCTH PEMETEN ¥ BOIOMEPHOro
. KOJAO[LA NJAABAIOIIHM MYCOPOM, H BpeMf OT BpPEMEHN OER OYMINAIOTCH.

Y Tpy6uaToOro COOPYMKeHHs C KOJbIOM CYXEHHNS mposepsercd 3aco-
peHHOCTh TPYOH nepel KOJAbLOM. B ;Y

OauH pa3 B nfThb-AecATh AHeHd HEOOXOAHMO YTOSESTE HYJIEBOe 1o-
NO0MEHHE CTPeAKH Ha unudepGrare B noJokenus npebops sse padoOTH.
Jas sTOro nopmieHb ¢ LENOYKOoH NOABELIHBAIOT HA KPINEE Buille ropu-
30HTA BOJAB B KOJO/LE H NPOBEPSIOT YroJ OTKAOHEHMS.

[To apyromy crnocoGy nopiesb nNpHOOpd BHHHMAETCE ¥3 natpyOka M
OCTABAAETCS B KOJOAUE C BOAON B NPHNOAHATOM noAomessn =a 20— 30 cM
(ue paGorm). Tak Kak B STOM NOAOKEHHH HA NOPWEss He 1elicTBYyeT
nepenajg JAaBJeHHil, TO CcTpeaka npubopa AOAKHE VCTAREBIMBATLCA HA
HyJe MKadbl, YTO TAKKEe COOTBETCTBYET NoJd0MxeHHwo mpmbopa sie palo-
TH, HO C MOPIIHEM, MOTPYKEHHHM B BoAy. Takas npoeepka Goaee TOYHA,
OHA VUMTHIBAET AEHCTBHTEABHYIO IYOHHY NOTPYKEHHS HEMOUKH C nopu-
HeM B BOLY.

[Tocae npoBepkH H COOTBETCTBYIOUIEHl PEryIHpoBEM CAeaver oCTo-
POXHO ONYCTHTh MOpHmEHb B natpylok, g

HopmaasHoe cocToaHHe BOJAOMEPHOro Yy3/a H COOPYEEHNR B NEN0M,
a Takke CoOJIONEHHE YCAOBHI IKCNAyaTAUHH OOECHEUMBAT onpele]eHHe
pacxoja BoJbl € NMOTPEUTHOCTbIO 10 4—05% (nOrpemHocTs 8 xosdohuinenTe
pacxoja Boaomepa, ommbka npubopa H CTPOHTENBHHE ROTPEMHOCTH B
pasMepax ceuenus TPyOB BHIYCKa).

B sakaoueHne HeoOXOAMMO OTMETHTh, ¥TO JAHHAMHYeckufi pacxolo-
yrkasareap JPC-60 MOMHO HCNOJAL30BATL KaK NEpPBHYHMA aaTtuHk pac-

X044 B CHCTEME TeJeHaMepenus H JaTYHK K ABTOPEryAsTOpy pacxola Ha
COOPY A EHHH.
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AproperyaaTopst saektpuueckoro jeiicreua JAPC-60 paspabarmBaiorcs
B JaGopaTOpHH aBTOMATHKH M TejeMmexanuxu Mucturyta BogHbIX npobaes
- u ruaporexunkn AH Y3CCP.

Coopy:kenne, o00pyaoBaHHOe NpubOPOM ¢ aBTOPEryJAATOPOM, CTAHO=
BHTCA aABTOMATOM pacxola, NoAAepKHBAOUIHM 3aJaHHEIN pacxoj npm pas-
JAHYHBIX HANOpaxX ¢ BEpPXHero H HuHero Gnedos.

B orieabHBX CAYHAAX KeJATeNbHO 3HATH H3MEHEHHE pacxoJa HA CO-
OpYXEHHH MO BPEMEHH, T. €. AMeTh nmpubop ¢ CAMONMMCIEM pacxoja.

Takoe ycosepuienctsoBanue npuGopa Bo3MoxHO. B Hacrosnliee Bpess
paspabarniBaerca JAPC ¢ camonmucumem Ha OCHOBE 4acOBOrO0 MexaHH3Ma
¢ nepeabnbiM (MYH) wam cyrounmm (MUYC) 3asomoM, BuinyckaembM
PHKCKHM 3aBOJAOM THAPOMETHpHGOpOB.

Camonucen, MOXET YCTAHABAMBATLCS AT NOCTOAHHON paGoTHL €
- JIPC-60 nan speMesHOro KOHTPOJAA 34 HCNOAL30BAHHEM BOAL HA J1aHHOM
OTBOJE. |

-
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M. B. BY ThIPHH

BHYTPUXO3SAUCTBEHHbIA NMPYXHHHLIA ABTOMAT
NNOCTOSHHOI' O PACXOJIA BOJAbI NAP

Ilasi HOPMHMPOBAHHOrO BOAOPACHpelE]CHHR HA OPOCHTEABHOA CeTH
COBX030B H KOJX030B, KPOME BOJAOMEDHHX BHOYCEOE (COOpYHeHH),
AOMAKHBI HAHTH IIHPOKOE NpHMEHEHHE THAPABAHYECKHE COOpPVEEeHHS, aB-
TOMATH3HPYIOUIHE NPOLECC BOAOMOAAYH 03 CHEUHANLEME BOI0VUHTHLIBA-
omux npubopos, HauGosee panuoHajbHBl aBTOMATE-BOIOSMTYCKH 3414 H-
HOTO NOCTOAHHOIO Pacxo/a BOAK, V/AOBJIETBOPAIONIHE CACAVOMEM VCJ0-
BHSAM:

4) IpOCTOTa KOHCTPYKIHH, CTAHAAPTHOCTH H MECCOBOCTE M3rOTOB/jE-
JeHHSl Ha 3aBOjax (MacTepcKHX);

0) HAafEeHKHOCTH B YCJAOBHAX OPOCHTEJBLHOR CETE (®8smocw, MycCop
H.Np.) H YA06CTBO HX IKCIAYATALHH;

B) pabota mpu MajaniXx nepenagax (34TONJEHHOE ECTESc=we):

r) BO3MOESOCTE 32pAIKH HA
38/laHHEIl PACXOA B mpeieiax He-
\  00XOIMMOro Asanasoss (2 —3 pasa);
A) TOYHOCTE paczoza (10myc-
KaemMas norpemsocys — 6°%).
Hamu eme 8 1535 r. npeano-
KEeHa CXeMa BOIOMepa-asTOMaTa
B-1-a', onHako oma e Gmaa joc-
TATOYHO HCCAEROBESE B KOHCTDYK-
THBHO paspaboTas:
B 1960 r. M& mccaenosanu M

pa3paboTaal KOBCTPYEmHEIO aBTO-
Mara, NpeLJaraesy® A1s Y4acT-
KOBHIX paclpeleamressf u Bpe-
Puc. 1. Cxema astomara [1IAP, MEHHBIX OpOCHTEREE ¢ pacxo/oM

no 300 .2/cex,

ABTOMAT NMOCTOSHHOTO PAacX0,1a — NPYKHHHLIE ABTOMAT pacxoaa —Co-
CTOMT (puc. 1) 3 Teaa peryaaTtopa / B HHXKHeR uacTH pams-pudara 2;
paMu-puidara 2 ¢ rOPH3OHTaAbHOH OCbio 0—0; NUIHHAPHYECKOA 0Py HH-
HEl J, COEAMHEHHOH HHXKHHM KOHIOM C paMOfi PHYara Ha PECCTOAHHH F
OT OCH M BEPXHHUM KOHIOM C KpoHiTeiiHoM 4; KponmTelSna £ =ecTKO
MPHKPEMIEHHOTO K CTEHKe J; CTeHKH 5 aBTOMATA C OTBEépcTEex 6: 1MT-
Ka 7 AAS 3apAJIKM aBTOMATA Ha Apyroil pacxof HAH A48 BOJHOro 3a-
KPHITHS,

ABTOMAT YCTaHaBAMBAETCH B r0.I0BE OPOCHTEAS C PACHETOM 3aTonjeH-
HOrO HCTe4eHHA uepes oreepcrHe O, [lpu yBeaHueHHH (VMensmenuu)

1 M. B. Gy roipun Boroseps naaa koaxosuolf m Mexxoaxoauoll mpperausonnoit
cetdr, Tpyam CAHHHUPH, Buin. 60, 1941 r.
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siepenana (pasnocr) 2z (ypoBuefi BepxHero W HwxHero GoedoB) Te/n0

PeryaaTopa NepeMelldercs B OTBEPCTHH M TeM CaMbiM ymenbuiaer (yse-

. MuMBaer) MJ0MAAL HCTEYEHHA ©, uTO OOBACHAETCH MNPONOPLUHOHANB=

3
E
;
E
]
3
E
.
]

HOCTBIO M3MEHEHHS 2 PaBHOAGHCTBVIOWEH JaBieHHd Boawl P. Jta paBHO=
NefCTBYIONLAs YPaBHOBEIINBAETCH CHIOi pacTskenuda npyxmunsl N. Takus
©o6pa3oM, uem GoJsmie 2, TeM OoJblie pacTAHeTcss NPYXKHHA H TeJ0 pery-
JAATOpa BOMHAST B MJAOCKOCTH OTBEpCTHA, 00pasysd HEOOXOAHMYID NAOLIAAB
HCTEYeHH. |

P
..........

.......

s Y L —gm

Puc. 2. Moaens asToMara.

Il NOCTOSHCTEa pPacxoAa HeoGXOAuMO, 4TOOH MJOMAAb HCTedeHHd

W3MEHSIACH OGPATHO NPONOPUHOHABLHO V2. [eACTBUTENBHO, ECIH 0 =—re
# M —=const, To Q=1guw }2gz= Mo |z = Mc = const, Vs

[pu M == const caeayer yuecth M usMeHenue p = f (2).

3nech p— koshdunuenT pacxoga, OTHECEHHLIH K MJOMAAH HCTeYe-
Hug o M=ngp I/Eg; € — NOCTOSHHEI mapaMerp. |
ITonoGHLIM 00pPa30OM MOXHO PACCUHTATh CEUEeHHe OTBepcTud, (Qopmy mHo-
BEPXHOCTH TeJsd, NPVAKHAY H T. [.

Jlas uccaenOBaHHS 3aMPOEKTHPOBA/AH H M3rOTOBHAH NOYTH HATYPHYIO
(Macmrab 1:1,5) moaeas aBromara-peryasitopa [IAP (puc. 2) na pacuert-
Aufi (HopmaapHuifl) pacxox 30 4/cex ¢ oTBepcTHeM B CTeHke 35X24 ca.
Mofeas YCTaHOBHAN B NPAMOYrOJbHOM J0TKe Goabuioro crenga Jabo-
paTopHH. :

Mul onpepeasan: a) TOYHOCTL NOALEDKAHHA Q@ = const B aumanaszoHe
uaMenenus 2 ot 0 10 20 e npu pasTHYHLIX YPOBHAX B BePXHEM H HHXK-
neMm 6nedax; 6) xosdduuHenT pacxojnd, OTHECEHHBIH K NJAOIIAaAH HCTede-
HHA: B) NefiCTBHTEILHOE J4BJEHHe BOJALI HA TEJO Pery/aTopa; I') BO3MOX-

" HOCTHL H3MEeHeHHd pacxoid BOABl PEryJHPOBAHHEM BLICOTEI OTBCPCTHH B

eredKke (TeopeTHdeckH A TOYHOTO PEryJiHpOBAHHA HYXKHO ObIO OH
MEHATH (POPMY Teaa PEryaaTopa); a Takke NPOBEpPAIH H YTOYHAJIH CrHO-
co6 pacuera apromatos [IAP.
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METOAHKA HCCJIEIOBAHHH

Pacxoan BOAH ONpeAsasiiH TOYHHM (NPOTAPHPOBAHHBIM) MEPHHKOM;
VPOBHH BOAH OTMeuaan 10 (arapee HbE3OMETPOB: PACTAKEHHE NPYXHHEL,

(DEHTH‘IEEHHE nJjaoniaaH HCTeyeHHsH HEHEPHAH HE_HUC]JE,ECTBEHHG.
Becero Ml mposequ Tpu cepud onuitos mo 18—20 B kaxiaofl, KoTO-

]}HE OTJHYAJHCE 3303dHHBIMH pﬂf.:'iﬂ.ﬂ:.ﬂllll, H3MEHAOIHMHCH }’MEI-IE:IHEHHEH'
HJH YBE/JHYEHHEM BHCOTH OTBEpPCTHA B CTenke. B pesyJbTare YCTaHOB-
JEHO, YTO pacueTHHH (Hopmaabuuil) pacxoa Q_ = 27,3 a/cex oGecne-

yHBaeTcs Co cpejHexBaapaTHuHoll omubkofi &= = 2,4% (puc. 3); npn

J?fﬂ'!gﬁ‘

Fr

sk ﬁ_i____.__-gn.—l-c'::.i:r:-:i

40+

} §.= 273 O=t24%

aﬂ'_
ﬁ—_@iﬁh_‘..__h—u_—wm

Fm_f'l"""-‘-‘—ﬂ-—l——v_ﬂ.-.r_.___._:. g"'*—-—

2 @ DZen

Puc. 3. Mpaduk TOYNOCTH NORIEPHAHHA NOCTORESODD Pacz0la.

yMeHsIIeHHH pacxoma A0 Q. .. = 21,4 afcek == 38%, c yseauve-
HieMm pacxoaa A0 Q. ... = 90,6 ajcex omnbKka oxasasacs &= + 6,5%,
Orciofla AHANA30H M3MEHEHHA 3aJaHHOrO pacxojaa mpe sonycTuMmofi no-
rpemHocTH + 6% Moxno npunare Q,, =0,7Q,, Qe =16 -1,7Q,,
T. €. AWaNasoH OT MAKCHMYMa K MHHHMyMY pases 23, cpeinee 3Haye-
Hue Kosdpuuuenta pacxoja p npu Q, u Q.. passe 036, a npu Q..
uw=0,65; 08 MaJbX MNepenajoB 2 =20, €M 3HAYCHHE & CHIKAETCA 10
0,45 u 0,60. 7

IeificTBHTEBHOE AaBaeHHe Boab P Ha Teao glnopa COBNANAET
¢ ruapocratnueckus (P, =1f,z) npu 2>7 cx, 27 cm, TO P_

caeayer ymewswmuts B 1,35-1,4 pasa.
METOJHKA PACYETA ABTOMATA

Jlag pacueTa ceueHHii OTBEPCTHA B CTEHKE, Teaa pe-
ryadaTopa HnJaomagefi ucTevyeHHs yCTAHABAREIEM Q'—pacqerr-

HEll, HOpMaAbLHEH PacXoa BOAB; 2, . — MAKCHMAJbBHHE NDEpenan Mexay

yPOBHAMU B BepxXHem n HuxkneM Obedax; M, h— raybuss soas B Kauna-
Je ¥ OTBOJE,

HMexoan us
Q=ov|ft (1}
H
Q
p¥gz’ (2)

ompezensieM IJOWAJb CeUeHHs B CTEHKe npn Q M 2.
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IMpunse f,,..=0,66 2, nmeen

(3)

.

2,850, .
I-LV?E:H“: : Y :

Q=w+4+0662=2950=

':me 2 — maomaaeL CeueHHs B CTEHKE;

0 — [AOIAAL HCTeUeHHd, HeoBXOAuMAs 115 MOAJep KaHHs Q = const;

f — maomaas ceuenus TeAa PEryaaropa B NJIOCKOCTH uﬂnepcmn.

p — Kos(hpuuHeHT pacxoja.

Ceyendsi OTBEpPCTHA H TeJa peryJaTopa NpAMOYTOJbHHE, NpHYEM
npu 2. COOTHONIEHHE IMIHPHHB K BHCOTe cocrtapaser 1,5.

Jlasee, 3a1aBasiCh 3HAUEHHEM Z OT MAKCHMYMa N0 MHHHMYMA Hepe3
Kaxjane 4—5 cM, onpepeaseM [JOMIAJH CeYeHHA TeJaa pervasropa
=2 —o; rae € B 1aHHOM C/1y4ae BEJIHMHHA MOCTOSHHAN, 4 © BHYHCAAEM

o ypasHennio (2). Tak kak ceueHusi TeJa MPAMOYrOJbLHHE, TO, CUHTaRA
'BLICOTY @ NOCTOAHHOH, NOJAyYaeM NepeMEeHHYIO OT 2 WHPHHY Bb; pucqe'r
yaoGHee BeCcTH B TﬂﬁJIH‘IHDﬁ thopme.

Ilaa pacueTa npyXKHHB npuHuMaem aauny (paauve) R pauu-
phiuara taxofl, 9To6H NPYXHHA S ObiNa BHIE MAaKCHMaJALHOTO YPOBHRE B
BepPXHEM ﬁb&tp-e #Ha 20—25 cu, naevo (paccrosune or ocn 0—0 o mecra

1
3auena NpyxHHEE C paMoit) rn-—R [TpennoaoxumM rtakxe, 910 xoa (me-
peMenienie Teaa peryasartopa no ayre paauyca R) [=1,2—13z.
PasxoaeficTeyiomas fasjAeHHfl BOAM Ha Tedo peryaatopa (3aTomaen-
HOe HCTeYeHHe) caAeayiouan:
p=1f,z, 4)

Tie 1T — o0beMHHEA BEC BOIH:
f ~— MPOEKIHA TeAa PEeryJfTopa HA BEPTHKAABHYIO MJAOCKOCTS.

¢'npu}*na (3) aeficteuTenbHa NpPH YPaBHOBEIIHBAHHH BePTHKAABLHOR
.COCTaBAsAOMEN AdBIEHHA BOAB HA TeJ0 peryaaTopa nojofi uactsio (BO-
JOHeNpPOHHIAEMOf); OHA A0AKkHA ObiTh pPaBHO3HAYHA BECY MNOABHAKHON
Y4CTH aBTOMaTta (pama-+Teao peryasropa), T. e.

g, =1W,;

3aech g, — BeC NOABHAHON HacTH;
w, — 06beM noJoR FaCTH.
Toraa MakcHMaabHasw HArpysKa Ha MPYXHHY

N=4F24Tfy3.qauc;

A —

MaKCHMaJdbHOE pacTAMEHHE NPYXHHHLL

I,E-_-I,Sz‘_.m{. 3
hinpz 4 Rt (5)

1647
AuaMerp npykuns D = —75—; | (6)

1000 a4
YHCJAO BHTKOB NPYKHHBL u=-——ﬂ-i—ﬁ, {7)



: . 1
rAe 2 — OTHOCHTEJBLHOE PaCTSIKEnHe, PaBHOR —-;

( — nuaMeTp nNpoBOJOKH (}.rc:.rmnﬂe — -‘E- HE MEeHee 4).

B stom cayuae D u d usmepsioreda B muaaumerpax, N — B Kuiorpammax.

YcraHoBAeHHEe OKOHYATENbLHOM dopMH Teaa peryasn-
‘Topa. [Tocre H3roTOBAEHHA NPYXHRY PEeKOMEHIVEM [pPOTAPHPOBATL Be-
COBBIM CrOCOGOM M COCTaBHTH Xapakrepucrnky A /[ =f (N),

[To xapakTepHCTHKE MPYXKHHH, YEPTEXY aBTomarta u GopMyaam

m:-—-gu—- f:ﬂ—ml P=Tf,ErN=4F

OKOHYATeABHO YycTaHaBAHBaeM (OpMYy TeAa pervastopa, T. €. D4cCHOJ0-
KEeHHe CeveHHH Tena peryJsTopa no Ayre paasyca K.
Onpeneaenne HeoOXOAHMOAR BHCOTH OTBEPCTHSH B

crTenxe npu Q... # Q..

Ecan Q. =16+ 17 Q,, 10
i3 S Gt bes - o
Q_A'B"' FVE‘—HEEH.“ +f_.;l All:_" B:

aneck f,... H B ocraiorca HensmeHnEmH, p =065 (onuTeue zannne),
Mpu Q. =07 Q, u pn=0,56 uveem

D“H" ﬂ

V28 Zyaxe

IlpuBoAMM nMpuMep pacyera aBTOMATA JIJAA BPEMERENT OPOCHTE.IEH Ha
pacxoau 30—70 .2/cex (puc. 4).
Jlano: Q=40 a/cex, Q.. =70 zajcex, Q =30 ajcex, 2z, =

=325 cm, z,. =4 cM, vanGoapmas ray0OHHA BOAM 8 cTapuieM KaHaje

70 cu.
1. OnpenensieM HeOGXOLHMEE AAHHHE AAA NPONYCKa QF — 0,04 #»*/cer

npu z,,..=0,25 . |
[Taomaas ucreuenns no dopmyae (2) —

Qp 0,04 L
il s L — = (0.033 X
2V 2%z,  0,56-4,43)/0,25 :

nJouajiL B CTeHKe M3 3aBHcHMmocTed (3) -
Q = 2,950 = 0,007 #?;
IJ0LEaAL CeuenHs Teaa peryastopa mo dopmyae (1) —
f=8 —w=0,097 — 0,033 = 0,064 »*.

Bricota 1 mHpHHA cedyeHus peryasatopa npu b=195 a Oyaer

S T___, urmd - —
a_l/~1—_-5._ V—LT==D,ED M#; =032 x,

Sl i T gl S
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Beicotra u INHPHHA OTBEPCTHA B CTCHKE COCTaBAAIOT

A= ]E =1/ 20 — 0,26 4; B=037 .

2. 3ajaBaschb 3HaYEHHEM Z OT MAKCHMyMa =25 CM 10 MHHHMYMa =
=4 cu, onpefeaseM neobxoanuMble Aas Q =0,0¢ #'/cex = const Beau-

yunel », f, @, b (Tabauua).

[Mpunumas paauyc pamsl R =80ca u paauyc 10 npyxuns r=1/4R
=20 cmu, noayuum ¢opmy Tena peryasropa (puc. 4) HauuHasg c Bep-
THKAALHOIO MOJOMKEHHS pPaMbl-phbi-
AT liepenan ypabsHendi z, cu gara mpe 2, = 25 ca. [1pn sToM
Hble Be- | CEYEeHHE TEJa peryJaaTropa B nJaoc-
s | 20 i 21151101014 ot orsepcTis B crenke 10/KHO
cocrasaate 20X32 cu. Ecau xop
Q, emz| 26%37=970 TeJa Peryasrtopa no ayre paaumyca

w, CM2 % 360 %%: 500 %ﬁ 910 R, { cumrare pasauM 1,2 2z, TO
f, cut | 640 | 610 470 | 294 | 60  MOKHO OEPEZSANT: N0J0XKEeHHe
oY ok 20 200 20 201 20| 20 ogann mpa z =20, 15, 10, 6, 4.
b, cu | 32| 30| 2823,5 (14,7 | 3 3. Pacuer mpyxuun. [laBJe-

HHE BOAH HA PErVARTOPNpPHZ,, =
25 ci; p=1f, 2,,,. = 1X800X25=20000=20 m2. 3asce f, =25X32=
800 cM*—naowans, NPOEKUHH TeAa PEryJAATOpPa Ha BEPTEKAJILHYIO MJI0C-
kocTh (pHc. 4). Cuna pacrsxenust npyxuns N =4p = 43(20=80 xz.

MaxkcumanbHoe pactamenue (yAJAHHEHHE) DPYEEHE
_ 1,22, 1,2X25

A IDP_ T =3 = 10 M
OTHOCHTE/NLHOE YIJMHHEeHHEe NPYXKHHE HA 1 K2

AuamMerp NPYXKHHE npH jauamerpe npoBosaoku d =55 e

__16d® __ 16%5,5
L R

= 33 Mz
YHCAO BHTKOB MPYHHHB

1000 d%h _ 1000X5,54X0,94

n= o 38 =26

[Tocne H3roTOBAEHHS NPYXHHLH, €€ HEeOOXOAHMO NPOTAPHPOBAThH
BECOBLHIM crnocoGOM JAAs fnoayyeHHs (PAKTHYECKOR  XapakTepHCTHKH
Al = f(N) n yrounuth (opmy Teara peryasTopa (pacmoiromenue cede-
nufi Mo Ayre paauyca R).

4, Onpenenenne HEOGXOAUMOll BLICOTH OTBEpeTHH A B CreHKe INpH
" Qe B Qe Ecan Qe =17 Qp-=r£l Alcex, TO

Quuur +f - ﬁ,ﬂ?ﬂ +
6V 28t | 0,65X4,48V0,55

40,064 =0,1125 #2,

E=AYE=

!
%
.'
i
I
1
1
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0 <3
A =—B—="—-"-—=ﬂ,30 M,

MAKC

CaeaoBaTeasHO, BLICOTA OTBEPCTHSI B CTEHKE ABTOMATA AOJKHA OHTH
30 cm, ﬂli({fHHEl B ocraercs nemamennoii, 1. e. 37 ca.
Ipu = (.7~ QP = 28 ./cex

MR

2 0,028
- 0,56x4,43)0,25

—+ 0,064 = 0,087 x°,

A e ‘%ﬂ}=ﬂ,23 M=23 cAt, T. €. WUTOK HAxo ONyCTHT: HA 3 CH

NMpOTHB PacdeTHOro,

5. Onpeaesenne mo/iofi (BogoHenpoxHnaemoil) YacTH Teaa peryasro-
pa. Bec BoaM, BHTECHEHHON MOJOM YACTBIO, AOMKEH OBITh paBeH Becy
PaMBl C TelOM peryasTtopa [w, =g,. :

Ilo yeprexy (pnc. 4) Bec pambl, OCH H T€1a Pery/iaTopa COCTABAAET
7,2 ke, Toraa pacCTOsHHE MEXKAY BOIOHENPOHHIAEMBIMH neperopoaKaMu
Oyner 12 cx, :

OMHCAHHE KOHCTPYKLHH ABTOMATOB H TEXHHYECKHE YKA3AHHY
MO H3rOTOBJIEHMIO U NMPUMEHEHHIO HX

/1A BEYTPHXOSRACTBEHHHX OPOCHTEJeil 3alpOeKTHPOBAHH ABA CTAH-
7apta (paswepa) asToMartos. llepBuit — 11 BpeMeHHBIX opocuTeaefi c
HOpMaabHEM (pacueTHuM) pacxogom 40 s/cex, z,, =25 cM B BOIMOK-

HOCTHIO 3apsaKe 30--70 .1/cex; BTOpOft — N1 YUYACTKOBHX OPOCHTEJEell ¢
HOpMa1bHEM pacxoxom 130 a/cex, z,,..=30 c# u guanasoxom or 90 1o

200 4/cex. 3w ABa CTaHAapPTAa ABTOMATOB ABASIOTCH HauGo.ee XOAOBHMH
H MaCCOBHIMH.

Ilocae nmpoH3BOACTBEHHOTO anNpOGHPOBAHHS ABTOMATOB pekomenayercs
[eHTPa1H30BaHHOS (CepHfiHoe) M3roTOBAEHHE HX Ha 3aB0JaX HAH B Mac-
TEPCKHX. B cayuse HeoOXOAHMOCTH MOMKHO 3aNpPOEKTHPOBATE ABTOMATHI
Ha OOJbIIHE pacxoas, HO He Goaee 400 4/cex, Tak Kak B MPOTHBHOM
CJYHae KOHCTPVKHOHA MOJYYHTCA rpoMO3IKOil,

ABTOMAT NOCTOAHHOrO pacxofa [1AP cocrout (cum. prc. 4) u3

a) pamu-pHuara #3 croex 2 ([ 2), nonepeunnsl < (|_ 2), pamxun 4
(L. 2), ¥ koTopofi WyPYNnaMu NPHBHHYMBAGTCA TEJ0 peryastopa, H ocu /
(& 15 wm). B cepeamne nomepewunn 3 nenaercs OTBEpPCTHE @& 7 MM AAR
Jdlena NPpYyAKHHEH

6) Teaa-peryasTopa 5 € ABYMA BOAOHENDPOHHHACMBIMH NEPEropoAKAMH
H3 OLMHKOBAHHOrO KPOBEJIBHOrO xenesa. B nuxkuefi wacTw, sa Bropoil
NEeperopoakon geaawrca 4—5 ortBepetHit @ 10 um.

B) nHAHHApHYecKofl npyxunn 6 (D =33; d =55 #m, wncao paGo-
HX BHTKOB 7 = 26) ¢ GoaroMm & 8 n raifikoit 7 (roaoska Goata B Buje
MPOYWHHBL (7 T—8 Mmu);

r) Tl-oGpassoro xponuireiina & (| 3), K kotopomy mpHBapusaioTCs
naactHka 719 (1503¢503¢5) ¢ npopesnio (25)¢10) aas Goata 7, yroaku 9
C OTBEPCTHAMH A3 Goaros & 10; nocaeannmu Bech KpOHmTERH npu-
Kpenaserca K creske (mmuTy) aBTOMaTa;

n) muta (ctenknt) aproMmata J! U3 KOTEABHOTO Keneaa TOAUIHHO
34 mm ¢ oreepcruem 300X 370 mum. K crenke c JHUEBOH CTOPOHKLI
TPHBAPHBAIOTCA MAH NMPHKACNBIBAIOTCA (Bnotait) npoxaaaxn 13 (35X10) u

—
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pureau J2 (| 5) nas o6pasoBanusi mA30B AAS mHTKA /6 H KeCTKOCTH
crenkd, Ilpu sTOM seBuiii purear oOpHIBAETCA M BHe Jenaerca Iepe-
ABHxkHON yronok 19 ¢ npojpoabHuIMH mpopessmu (30<12) aas Goaros
@ 10 (cm. perans yana A Ha puc. 4), 970 06BACHACTCA HEOOXOAHMOCTbIO
BBOJ2 OCH / pamMH peryastopa B COOTBeTCTBYiOmHe oTsepctHs (& 16)
YTOJKOB-pHreJefl H pery/J HPOBAaHHA T'OPH3OHTAALHOCTH.

Ocb I ¢uxcupyerca mydramu 20 ¢ ynopusimu sHHTaMH. CBepxy K
CTEHKE C HH30BOH CTOpPOHH Ha 4eTHpex OGoarax o 10 npukpenasercs
BepxHuit pureas I4 (| 6,5) ¢ npopessio (70X7) B ropHsoHTa.1LHOMN NOJ-
Ke AJs1 TATH DIHTKA;

e) muTKa 16 (405X350:X4) ¢ maroft I7 (60X5) ¢ ueavio pyqHOIl
peryJHpOBKH pacxoja BOAL H MOAHOIO SAKPHTHE asromata. B TaAre je-
Jajorca oTBepeTHa 9 6 wepes 1 cu aas uekn (3anmopa).

IKCNAHKANHA K ABTOMATY NOCTOSHHOINO pacxola
[MAP-30/70 (puc. 4)

Hoauveemso Mema.1a
Oce @ 15, I =550 mu Cram
Croflika pamu-pwuara, [ =900
[Tonepeunniii yroaok aam npyxuusl,

! =320

YroAKH JAid KpenaeHHA Teaa
Teao peryastopa

2

R
rh

xc-

MMpykuna d=>55, D=33, uncio
BHTKOB n=26

Boar ¢ rafikoit ana npymHuL

Yroaok xkpoumreiua, [=325

Yroaok ¢ Goaramm M-10

MaactrHa 150%50% 5

Hinr-asromar 110037004

 Pereas muta npaswmi, [=1100

Pureas murta aesmii, /=950

lNpoknaaka nas nasa 11003610

Bepxumii pureas, (=700

boate ¢ rafikama M-103<50

Iluror 405% 3504

Tara mutka 7503605

Pyuka @ 15, (=300

Mepeasmkuoit yroaox, /=105

Mydra ¢ ynopheim sHitoM 16
Ypynu & 95

=l S e e R

[—
o L] ] ey -
F
e

Apromar moctosHHoro pacxoaa [TAP-90/200 kOHCTPYETHBHO N010-
GeH nepsoMy 3a HCKJIOYEHHEM TOrO, 4YTO PY4YHON NMOABEM 3SAMEHEH BHH-
TOBHIM € mOABeMHHKOM [I—/,

B o60HX KOHCTPYKUHAX CTEHKa, paMa, KPOHIITeHH, TE10 pervaaTopa,
IIHTOK OKPAIWBAIOTCA KPAacKOH NPOTHB KOPPO3HH; NPYMKHHA, BHHT NO1LEM-
HMKa, GOATH CMa3bLIBAIOTCA MACJAOM MPH SKCNJAyaTalHH.

lNepex ycTaHOBKO#H aBTOMATOB HA MeCTaX HX NPHMEHEHHS A0JKHH
OHTL NMOAroTOBJAEHH OeTOHHBIe (0J0YHHE HJAH MOHOJAHTHHE) BOAOBHMYCKH.
Jlaa asromaros [TAP-30/70 B rososax BpeMEHHHX OPOCHTEAEH DPEKOMEH-
AyeTCid YCTPauBaTh BHNYCKH, NOA0OHO wW306paXKEHHOMY Ha pHC. O4.
O6bem GeroHa NpH MOHOJHTHOM BapuaHTte cocrapaser 0,54 a°, npu Gaou-
HoM—0,34 #*, Opun aeromar [TAP-30/70 B0O3MOXHO HCHOAB3OBATH HA

HECKONLKHX BOJIOBHNYycKax (ero Bec oxono 45 k2), Jlaa STOoro asToMat

safeapiBaeTcs B nasax I BpemeHHOH Samaskofi (nacToil), uTOGH €ro MOX-
HO OBIIO NEepeHecTH B APYrofl BOJOBHNYCK,
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Jas asromaros TTAP-90/200 u Goaee penﬂitw;!"rcn Bﬂﬁhﬁuﬁycx-
J0TOK (pHC. 50). ABTOMAT YCTaHABIHBAeTCH CTANHOHAPHO: 3aUIHTHTH ero
MOXHO pelleTkolt 2 u kpuiikoit 3, Kpome srtoro, pemerka npeioxpasser
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Puc. 5. Boposunyckn aaa asromaros:
@=TTAP-30/70; 6=TIAP-90/200 u foace.

aBTOMAT OT KPYNHOTro u}rcnpa'. O6bem Gerona NpH MOHOJHTHOM BADHAHTE
paBen 2,4 #° npu Gaousom — 1,4 #°. OnwiTHas napTHA amuamnpﬂﬂAP'

galgéapmuaaemﬂ HA 3aBOoje MPPUTAUMOHHOTO NPHGOpOCTPOeHHs MBX
aCCP.




H. B, YHXK

PACUYET H 3KCNEPHUMEHTA/IbHBIE HCCAEAOBAHHWSA
[MOMJIABKOBOI'O ABTOMATA

[lpuMeHenHe aBTOMATHYECKHX PpEryJATOPOB NOBNmSET [NPOH3BOIH=
TEAbHOCTL M YyJYy4IIaeT Ka4yeCTBO TPyAa Ha HPPHIAREOEHLX KaHajax,
ABTOMaTHYECKHE PEeryAaTOpH MOMOTraloT YUHTHBATE H RASHOBO H SKOHOM=-
HO pacxoaosarh BOAY. B OTAHYHE OT BOJAOMEPHHX HIMEPWTEILHHX YCT-
poOICTB aBTOMATHHECKHE PEryJATOpH caMH, (€3 yHacTHs %eaosexa nox-
JEepIKUBAT NOCTOAHHBIA pacxold BoA. KoAHYECTBO Epomexumiefi uepes
HHX BOAB ONpeAeasieTcsi YMHOMEHHEM BpEMeHH pabovsl peryasTopa Ha
BEJAHYHHY TOJIEPKHBAEMOro pacxoja.

BogoaeficTByionmie aBTOMAaTHYECKHE PEryJAATOPE BMERT TaKke onpe-
fleIeHHEE NpeHMYIecTBa nepej 3JeKTPHYECKHMH, BO msorux cayuasnx
BAO/JbL KaHata HeT MCTOMHHKOB 9/EKTPHYECKOro METaHES. {10 KOHCTPYKUHH
BoAdOAeACTBYIOIHE PEeryJAATOpPsH 3HAYHTEABHO HPONIE B BaIckHEe 3/eK-
Tpryeckux. C MepepHBOM B Nojaue NHTAHHA SAEKTPESSCEEE PETYAATOPH
nepecraior paborats, B TO BPeMf KaK YCTAHOBJESHHEE B3 HX MECTe BOJO-
ZEACTBYIOIHE PEryJAATOPH OCYUIECTB/ASIIOT CBOH @yEEmER (ccnpephiBHO.

OaHaKo BCeM H3BECTHHIM BOAOAEHCTBYIOINIHM JBTOMETHSCCKHM pery-
JaaTopam cBoficTBeH o6mufi HeAOCTAaTOK — OOMLIIAR NOFPEmMECCTL B pery-
JAMPOBAHUYU pacxofa Boiu. B cBs3u C nepexolioM kK TEAEMEXSENHSCKOMY yn-
PaBAEHHIO HPPHPALHOHHLIMH KaHAJaMM HEoOXOAHMO HEPECMOTPETDH Tpebo-
BaHHA, TpeAbABAfeMble K TOUHOCTH pabotnl peryastopos. Cymmaphad
NOrPeHOCTEL HACTPORKH peryasTopa H NOrpeulHocTs palors camoro pe-
TYJAATOPA HE AO/MKHH npesslmath 3—5%"'. CleAOBATESE®O, HYKHO BCE-
MepHO J06HBATLCA YMEHBIIEHHS NOrpPeUIHOCTH PErVASTODOS M TeaeMexas
HuueCKHX ycrpoficte, Ilo-Buaumomy, B HACTOAIIEE BPEMSE OT HOBHX KOH-
CTPYKIH# aBTOMATHYECKHX peryJaTOpPOB pacX0j0B HYEEO TpeboBaTh Il0-
rpelHocTs He Bewe 3%.

JIpyTHMH HEAOCTATKAMH ABTOMATHYECKHX PEryAfTOpPOB KBIs0TCA Y3KHH
auanasod paloThl, CAOKHOCTL HACTPOHKH HA HOBOE Baj8HMe, OTCYTCTBHE
MOJHOrO ABTOMATH3MA, CJA0XKHOCTH M HEHANEKHOCTD KOHCTPVEIMH H JAP.

MeaaenHoe BHenpeHHe aBTOMATHYECKHX PEry/JATOPOB B ONpPOH3BOJACTBO
oT4yacTH o0bsicHAeTCA TeMm, uTo GOJBIIHHCTBO H3 HHX HE moazaeTcd pac-
yery 0Oes aHHBLIX O FHAPO/JIHHAMHYECKHX CHJAX, ACHCTBY®OIMUX HA 3aTBO-
phl. 3TH cBeaeHHs MOryT ObIThb MOJAYUEHB TOJbKO HPHOAHIHTEILHO JHUIb

Ha OCHOBE TPYAOEMKHX TIHAPOAHHAMHYECKHX PacHETOB HAH SKCOepH-
MEHTAJLHO,

1 _Bpemernuie npasiia TexHHUeckol sKCcnAyaTauMH ODOCHTEABHEIX CHCTEM® mpeny-
CMATPUBAKT NOrPElWHOCTE A0 & — 6%.
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B nacrosmeil crarhe Mbl MPHBOAHM Pe3yALTATHl HCCAEAOBAHMA HOBOTO
BOJ0/IeHCTBYIONIErO ABTOMATHYECKOTO PEryJAaTopa NOCTOSHHOrO pacxoga—
NONJAaBKOBOrO aBTOMaTa'. ' =5

ABTOMAT NpEAHA3HAYEH A5 NOJAAEPKAHHST MOCTOAHHOrO pacxoja Bo-
b, sabupaeMoil B oTBOAsmMA Kanat. Beanuuny pacxofa MOXHO H3ME-
HATH HACTPOHKOH aBTOMATA.

O6aacre NPHMEHEHHS JAHHOH KOHCTPYKIHH OrpaHAvYeHa YCIOBHEM:
HE3ATONJAEHHOTO HCTEYEeHHA", :

[Tpu paszpaGoTke KOHCTPYKIMH NOMNAABKOBOro ABTOMATA HEOOXOMMMO
OLLTO MOAYYHTH BHICOKYIO TOUHOCTH PEry. IHPOBaHHs, NPOCTYVI0 HACTPORKY
Ha HOBOE 3ajaHue, MHPOKHA
pabounii aHana3oH, MPOCTYIO
H HaJeXHYI0 KOHCTPYKUHIO,
GoJbIWYIO MPONYCKHYIO CHO-
coOHOCTL coopyxenns. Jlas
pacuera asrToMaTa He Tpebo-
BaJHCh CBEJIEHHS O TFHAPO=-
AHHAMHUECKHX CHAZX.

Kunemarnueckaa cxema
MONJAABKOBOr0 ABTOMATA NPH-
BeaeHa Ha puc.l. Astomar
yCTaHapAHBaeTcs B Hayaae
OTBOAAINEr0 KaHajla BHOVK-
JOH CTOPOHOH CErMesHTHOrO
HHTA K CTaplieMy KaHaay.

[Tp n3menenunm ypOBHA
BepxHero 6bedha MeHAET cBoe
noaoxenne noniasox I, a
CBA3aHHHE C NONJaBKOM TpPO=
com 2 GapabGau 4, Baa 5 H Ky=
Aa4ok 6 nosBopaunBawTCH HA
onpejpeJeHHui yroa. Kyaa-
yok 6, HaMaTHBaA HAH pas3-
MATHIBAAl (B 33BHCHMOCTH OT
TOTO NOJAHAACA HAH ONYCTHACH
NONAaBOK) Tpoc 7, AeficTBVeT
55 HA ,HOTH® H Nepeseniaer

+ L. Kunematuveckas cxema nonaaskoeoro CerMeHTHBIl 3aTBOp B TaKoe
SR, MoJOKeHHe, NPH KOTOPOM

pacxoJ BOAH H3-MOA IIHTA

oCTaeTcs NMOCTOAHHHM, I'py3 & CAYKHT NpPOTHBOBECOM MNOMJAABKY; CHAOBOE
3aMBIKaHHE KyJauka OCYHIecTBasieTcs rpy3om &, ABTOMAT HACTpaHBaeTcA
Ha HOBOE 3a/JaHHe H3MEHEHHeM AJHHLI Tpoca 7, y

Oas Toro, 4ro6ul TEYeHHE HE CHOCH/JIO0 NONJaBOK, HEOOXOAMMO MO-
MECTHTH €r0 B KOJIOJeIl, KOTOPHI MOXHO HCNO/1b30BATE H AN TallIeHAA BOIH,

Cxema aBTOMATa NMOKasbiBaeT, 4TO OH CPABHHTEABHO MPOCT H Haae-
wxeH (puc, 1).

[Npumenenne npodHAHPOBAHHOrO Ky./1auKa NMO3BOAAET YUECTh CKOPOCTh
noaxojaa, uaMeHenue kos(dQHUEeHTa pacxoja H Apyrie (axkTops, BJIHAIO=
e HA TOYHOCThH pery./HpOBaHHA.

1 Apropckoe csuieteanctso M 120926 or 29 ausapa 1958 r. ma mma H. b. Ymka,

3 B KoHUE CTATHH B BHIE NPHACKEHHA NPHBOAHM KOHCTPYKIHI aBTOMATHYECKOro
peryastopa, MPHMEHAMOro NPH 3aTONAEHHOM HCTEUEHHH, W €€ BADHAHT C TeAeMeXxaHHyec<
KOit HacTpOHKOH HA HOBOe 3ajaHue.
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INpoduap Kysadka PacCUHTHBARTCA C NOMOIILID (GOPMYIALI YAEALHOIO
pacxoja BOALI, YUHTHIBaOmER ckopocts moaxona [1]
pee T ¥V 2g (1=¢"z,) (1)

V 1 —aws]

rae ¢ — yaeabHH{i pacxon, T. €. pacxoX, MNPHXOAAUMACA HA ENHHHILY
INHPHHBI OTBEPCTHHA [MOJ IIHTOM,
a' — NepBulff KOPPEKTHB CKOPOCTH;
p — Kos(duuuenT pacxoaa;

B
§ — kosdhpunuent GOKOBOro CikaTHA ( =T) :

o ==

B— mupura Kanaaa a0 cymedHus (yyacTOK Kasaxa B MeCTe pacnono-
WEeHHA PErYJAATOpPa NPAMOYIOJBHOTO CEeNenHs);

b — mupHHa OTBEpPCTHA MOJ HIHTOM;

g — KO3(D(PUIUHEHT BePTHKAJALHOIO CKATHA;

T e

T |
€— BBICOTa OTKPBITHA IHTA;
I — rayGuna notoka B BepxHeMm Obede;
£ — YCKOPeHHEe CHJAB TAMEeCTH.
Ilpeacrasum dopmyay (1) B suae

L

R AL (2)
]/lﬁﬂ’ft'?-""ﬁ

KospdprmuenTs! ¢ 1 & MOXKHO pacCMAaTPHBATh KAK (DYHKEEE TOJILKO OTKPHI-
THA BaTBOPA; YrO/A MOBOPOTA Baja & M Kyjnauka 6 ects @yuxuunn T; kos(-
(uneenT o' GyaeM CYHTaTh NOCTOAHHBIM; YAEAbHHNA Pacxox ¢ MH IPHHH-
- maem nocrosHHsiM. CaenosareabHo, dopmyaa (2) cBssmsaer ase nepe-
MEHHHIE BeJHYHMHbLl — rAyOMHY NOTOKAa / H BHCOTY OTEPETHE [IHTa €,

Kax wnasecTtHo, pasHozeficTByOIAs CHJA JA4BAEHHR BOAN Ha CErMEHT-
Hble 3aTBOPH, ¥ KOTOPHIX LEHTP KPHBH3HK IMHTA HAXOAWTCE Ha OCH Bpa-
HIeHHs, MPOXOIHT Yepes OCh H I103TOMY BPAlAIONUIHA MOMEST OTCYTCTBYET.
YBeAdn4yuB pasMepsl NolJapka, MB MOXEM PA3BHBAEMYIO HM CHAY CA€JaTh
3HAYMTENBHO GO/bIIE CHAN ,m04cOca* M npeneGpeds mocaeascii. 31O no-
SBOJSIET PACCYATHLIBATL @BTOMAT (e3 3KCIEPHMEHTAAbHEIX ASHHEX O I'HIPO-
AHHAMHYECKHX cuaaXx. OneTHOe HCNBITAHHE YCTPOMCTEE MOCAE €ro H3ro-
TOBAEHHA OYIEeT HOCHTL XAPAaKTep TeXHHYECKOro KOHTpoas. Mcnpasienue
MOXET KOCHYTBECA TOJBKO OJAHOrO KyJauka.

Yyer ckopocTH noaxona obycaopanpaer WHPOKHA pabouufl auanasoH
1100aBKOBOro asromara. Bea yuera ckopocTH HOAX0ja mpe OOAbMIHX OT-
KPHTHAX 3aTBOPa NOrpPeIlHOCTL PEryJHPOBAHHS HAEJEeTCsE HEAONYCTHMO
Qoabmofl, BcaeacTBHe wero paGouHil AHAnasoH y MHOTEX PEryJaaTOPOB
HELOCTATOUEH,

[MonaaBkoBHiI ABTOMAT, KaK M ABE APYrHe KOHCTPyKmmH (puc. 9 H
10), He yxkaalxnBaeTcss B CYIECTBOBABIIYIO J0 MOCAEAHEro BpeMeHH Kjac-
CH(PHKALHIO M3BECTHHIX BOIOAEHCTBYIOUIHX ABTOMATHYECKHX PEryaaTOpPOB.
97a KJAacCHDHKAIMA COAEPKHT TPH IPYNNbl YCTPOHCTB, B KaMAOH H3 KO-
TOPHIX ONMH HAM JBa NapaMerpa, XapakTepusylomlHe pabory pery.asATtopa,
MOCTOAHHE, & OCTaJbHLHIE H3MEHAKTCHA TaK, YTO PACXOA BOAR OCTAETCH
NOCTOSHHEIM, B npefsoenHBX HaMH KOHCTPYKUHAX YUHTHBaETCA H3MeE-
HeHHe Bcex napamerpos. [losromy B kaacCH(PHKATHIO ABTOMATHYECKHX pery-
JAATOPOB MOCTOAHHOTO pAacXOAda ME BBEJAH HOBYIO, YETBEPTVIO rpynny [2].
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Pasmepsl miHTa, paMmsl, BHICOTA OCH 3aTBOPA HAX AHOM KaHana BRGH-
paloTcA HCXOAsi H3 yCaoBHfA, B KoTOphX Gyjer paGoTaTh aBTOMAT,
Tak KaK KyJadoKk HE MOXET [AeaaTth GoJAblle OJHOro oGopoTta, TO
MAKCHMaJAbHBIA Yyroa mnopopora GapaGana 4 (puc. 1) He noaken NpeBsi-
warp 360°, 4TO CAGAyeT YUHTHIBATR BO BpPeMs BHIGOpA AHaMETpa Gapa6a-
Ha, T1poTHBOBEC J NpH MAKCHMAJbLHOM YPOBHE BE’:‘ﬁPKHE["D 6veda He goa-
JeH norpyxateca B BoAy. Ilostomy Hy:xKHO Baa 5 pacnosaraTe Ha Jocra-
TOYHOH BHICOTE, HAH /A MPOTiiBOBeca BLIOHDPAaTh CyXOfi KoJojem, Wi,
HAKOHEN, ASAATE A7A BAJ1a OTHE/bHH GapabaH MeHBIIETO AHaMerpa,
[locre TOro0 Kak GyayT HafileHsl OCHOBHHIE DasMephl KOHCTDYKIHH,
MOXHO pacCHHTaTh NpoduaAb Kyaauka'. 3ateM HeoO6XOAHMO MPOBECTH CH-
JIOBOM pacuer, B KOTOPHH BXOAHT, B UaCTHOCTH, BHIOOP MaTepuaaa Aas
H3rOTOBJACHHE AaBTOMATa, onpegeseHHe HeoOXOAMMOH NONBEMHON CHAK
Non/iaBka, ONPEACACHHE Harpysok, NPOBEPKA KOHCTPYKIHH HA MPOYHOCTD.
Meroas CHI0B0TO pacuera M3JIQKeHH B anrepatype [3— 5], Ilo ocoben-
HOCTAM KOHCTPYHMPOBAHHS CAMHX CErMEeHTHLIX 3aTBODOB HMeeTcs paGo-
a [6]. Caeayer oTmesuts, uTOo NOAPOGHHI CHAOBOI pacuerT Tpebyercs
TOJAbKO NPH NPOCKTHPOBAHHH aBTOMAaTOB MacCOBOro NpoH3BoacTBa. B oc-
TANbHHX CIFS28X MOXHO NOJAB30BATHCA YNPOIIEHHBIM PACUETOM.
PaccauTansyo XOHCTPYKHHIO M0JAE3HO NPOBEPHTL HA KOAEGATEALHBIE
cBoiicTea. ECan pacCMaTPHBATE TOJABKO MaJsle K0AeGAHHA, TO NOBEICHHE N0~
N13aBKOBOTO 3STOMATE B AMHAMHYECKOM DEXHME MOMCHO ONHCATH CAEAYIO-

muM aApddepeanmassuuM YPaBHeHHEM

i s e i b B P L bbb e 0 Tt s il S ety o L e

I.2-1p C4C,AQ= “n Ak, (3)

kp
rie /, —npEseie=EENl MOMEHT HHEPIHH;
P, — NpEBeIesENA KOS(Q@HIHEHT CONPOTHBIACHHA BOALI ABHXEHHIO CH-

CTeMu;
C, — npmsezessufl xoshPUOHEHT YNPYrocTH CHCTEMH:

AQ — yroa3 OTEIOHEHHS CHCTEMBl OT NOJOXKEHHA DaBHOBECHS:
do

R=—

dy =9, :

T. €. TPOEIBOZEAR yrAa MOBOPOTa 3aTBOPA MO YrAy NOBOPOTA
KV1a5k3 = DOAOXKEHHH, XapaKTepH3YeMOM YIJAOM OTKPHITHA uiH-
1a 2=92. (moaoxenue paBHOBeCHS): .
Af—npupamesse YPOBHE BOAW B MECTe paCNOJOKEHHS NoNAaBKa;
p—paauyc GapaGana.
Kospduuuentss, @UIypupyioume B ypasuennn (3), Bupaxaiotcs yepea
napaMeTpH aBTOMaETAE TakuM o6pa3om:

-4 o
f‘ =;+?(II+P'M}CI]EEI; {4)

81echb / — MOMEHT MHEDUHH CErMeHTHOrO 3aTBOpA:
I, — woment wmepunn Baza 5 (prc. 1) ¢ GapaGaHOM M KYJAAUKOM:
[ — paccTossEe OT MecTa KpemeHHd TPOCa .HA HOrax* A0 OCH
BpalesAs 3aTBOPA;
W —pazsvc «yaauxa (npu manplx KoqeGanusix NpobHAL KyaAauka
NPHHEMA3EM 33 OKPYXKHOCTH):
. — CyMMa MacC nonaaeka W ero mpOTHBOBECa.

! Pacuer npoditar xyaauka zan muxke (crp 83—85).
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Jlpyrue peanuumd, BXoaswue B dopmyay (B}f’huem BHJI

kip?

P, =p -+ c0s 2, (5)
kiz?

Cn, = W 15 COS Eh (-E)

rje p— KO3(pHUHEHT CONPOTHBACHHA BOAM ABHKEHHIO NMONIABKA:
T — OOBEMHBIH BEC BOALI;

§ — NJ0IIaAbL BaTePJAHHHH NONJAABKA.

®opumyan (4, 5, 6) no3BOAAIOT CYAHTH O BAMSHHM TEX MAH APYIHX
napaMeTpoOB Ha AMHAMHYeCKHe cBoficTBa peryJasropa. HeoGxoaumo usbe-
raTh TaKOro BBIGOPA NMApaMeTPoB, NPH KOTOPOM MOMKET HACTYNHTL PE30-
Hanc, [las nmpeaynpexjaenus sToro ABAeHHA HEOOXOAHMO. YTOOH COOCT-
BEHHAfN yacTora KoJebanui f, aBromara OblJa 3HAYHTEARHO 60ablIe BO3-
MOXHOM 4acTOTH KoaeGauuft f, ypoBHSI BOAM, T. €.

1 C
o=V 72k (7)
il i
Ypaprenne (3) nosoaser npHOAMKEHHO OUEHHTE AMHAMHUYECKYIO
TOYHOCTE PaGoOTH ABTOMATA NPH Pa3JHUYHLIX BO3MYUIAOMNE B031efiCTBHAX,
Ilpeanoaoxum, uTo _
Ah = h, sin of, (8)

rae h, — amnaurysa koneGaHuil BOAH OKOJO NMOAOKEHHS PaBHOBECHS:
®— YIJI0Basg 4acTota KoJeGaHHi BOJIHI;
t — Bpems,
[TpuBoaum pemenne ypapaenus (3), COOTBETCTBYIOMEE yCraHOBHBIIC-
MYCH JIBHHKEHHIO; |

AQ =@ sin (wf —8); : (9)
3AeChb
| £
gl‘l — = L ID
V(CH 3 f"u;ll}l-i-ﬁuﬂ [ { }
¢ = arctg— F_"‘: =g | (11)

IpumennM AAs yAeAbHOTO pacxoia BOAM M3-NOA ILATA opMyay

g=Ml(e, + de) YT+ AT, (12)

rae M — xosdduuuenr;
€y — OTKDHITHE LIHTA, NIPH KOTOPOM IPOH3BOJAHTCA JAHHEapH3alHs:
Ae — npHpanieHHe OTKPHITHSA LUHTA; 2
I — ray6una notoka B Bepxhem Obede Haj NOPOroM:
AT — npupamenne rayGHHBl NI0OTOKA B BEpXHEM Obede,

Ilpeanonoxum, 4To
AT = T, sin (wf 4 )); (13)

3pece I, —amnantyna xoaebGaunii npupamesns rayOHHBE NOTOKa B BEpx-
HeM Obede;
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A —yroa casura dasw koJeGaHufi YPOBHSA BOA mepen HIHTOM MO

OTHOLIEHHIO K (a3e KogeGanHii YPOBHA BOAK B MECTE HaXOMK=
JeHHA nonJjaska. -

Tlocae anneapuzanun

e=h,— Rsin(2 -+ 0), (14)

Puc. 2. MMonoxenHe OCHOBHEIX 3JeMEHTOB aBTOMATA.

rae /i,— BHICOTA OCH 3aTBOPA HAA MOPOTOM;
R — paauyc niura;
C—yroa (puc. 2),

NOJYUHM

Ag = — AHSIH {mf— a]i {15) .
A, = R, cos (2 + 7).

nIpHYeM

Hcnoapaya Bupaxenne (12, 13, 15), nHaxoauM npubanxenHoe Bmpa-
KEeHHe A cpeaHed abCoaITHOM NOrpelwHoCTH aBTOMATA:

L AT L
S == [P cos 000+ | (16)

TAe §o— YAeAbHHI PaCXOX MPH OTCYTCTBHH KoaeGauuil, papasift Me, VT .
Cpeausii OTHOCHTEbLHAA MOTPEMIHOCTHL ABTOMATA

1 [A. T i
AG Y =— T[ ':T“{:DS O+ 8+ ] 1002%;. (17)

Hs gopmya (16 u 17) BHAHO, 4TO yMeHblIEHHEe aMMAMTYAB KO.Je6a-
HHA IIHTA NMO3BOJHT CYNIECTBEHHO YBEJHYHTh TOYHOCTH aBTOMATa. I103TO-
My MONJAaBOK XOPOMO NMOMEMmATh B YCMOKOWTeJAbHHN Koaogell. 3Has Hau-
Goee BEPOATHHIE YACTOTH KOJeGaHufl BOAE H NapaMerpu aBTOMATa, MO -
HO OMpele]HTb NpPHMEpHHEe 3HaueHusd yraa 8. Yroa A casura ¢as xoae-
Oannii MOBEPXHOCTH BOAL B KaHaje M KOJOALE 33aBHCHT OT YacTOTH KO-
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neGanui BOAH B KaHANE W IreOMETPHYECKHX Eaauepus Kogaoana. Ouesnano,
MOXXHO TaK Mojo6paTe 3HAYEHHA YrAOBS H A, uTOOB 3HAUEHHE COS (\5),
BXoJasuiee B ypasHeHue (17), ObA0 MAJABM, ITHM HOBHCHTCH TOYHOCTh
paboTel aBTOMATa.

Pasymeercs, NpoBepATh KOHCTPYKNHIO Ha KoaebaTeabHule CBOACTBA
MOMKHO HE TOJBKO pacueTroM, HO H SKCNEPHMEHTAALHO, NOCAE TOTO KAK

aBTOMAT U3roToBJeH. Hafjennne GopMyan NOKA3HBAOT, KAK MOMKHO OT-
peryaupoBaTh yCTPOHCTBO.

IKCINEPHMEHTAJIbHOE HCCJIELOBAHHE NMOMJABKOBOTO ABTOMATA

'r
[1pH ,NpOBEACHHH SKCMEPHMEHTANLHHX HOCASIOBaHHA MB NOCTABHAH
IeAb ONPEACAHTH TOYHOCTL PEryJaHpPOBaHHA, BOIMOMKHOCTL HACTDOMKH aB-

TOMaTd Ha HOBHIH Pacxoj MPOCTHIM H3MEHEHHEM AIHHH TPOCA, 4 TAKNKE
YTOUHHTh METOJIMKY pacuera KyJayka.

:'.L'r Ty ; §1) e

Prc. 3. Mojear nONaasxosony asToMarta.

Moaenp M3roTOBHAM B SKCNEPHMEHTAABHEEX MacTepckux Mucruryra
BOAHLIX MpoGaem u ruaporexuukn AH YaCCP (puc. 3). Jlotok Gui1 cae-
JIaH H3 JUCTOBOM CTaNH W OGIIET YroaxkoBmM XxeaesoM. Baa satsopa yc-
TAHOBHJH HAa NEHTPaX, a4 BaJ, HA KOTOPOM HAXOAMAWCE KyJadok W Oapa-
6aH, — Ha WAapHKOBHX NoAmHNEHKAX. Kyajagox #Gapaban uMe H C BaJOM
mnoHoyHoe coenuneHnue, [lpoTnsoBec mHTa H NMEpekaAajHHa, riae saxKpen-
JAAH TPOC, NMepeiBHXKHEE; HX NOJOKEHHE (PHKCHPOBAAOCH BHHTAMH.

Jas orcyeta yrJa OTKPHTHS 3aTBODa VKpPeNmHAH HIKan1y Ha JOTKe, a
Ha 3aTBOpe — crpeaky!. O6mas aiuHa MmojeaH cocrasuaa 2 M, WHPHHA
JaoTka — 40 ca, wHpHHEa orBepcTHs nmoa mutom — 20 ca. Paanyc cerment-
HOTO 3aTBOpa paBHAACA 54 €M, BuiCOTA OCH Haja moporom — 44,3 cM. Baa
c Kynaukom u OGapabGad HaxoAHaAucs Ha BHcOTe 113 cu HAx moOporom,
nauHa xkoroporo 80,5 cu; ycryn 3a noporom — 18,5 c#, paGounil anaMetp

! Bo BpeMA 3KCMEPHMEHTOB 3THM NpHCNOcOGAeHHEM HE MOAL3OBAAHCH, HO MPH IKC=
MAYATAUHH ABTOMATA OHO HeoGXoaHMO,
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‘Hapabana — 14 M, BEC 3aTBOPA C NMPOTHBOBECOM H Hepe ulmﬂnﬂ — 15 K2

800 2; nuameTp BaTEPAMHHH MONJAABKA — 25 CH.

K}r.rlaumc PACCYHHTEIBAJH NOCJE TOro, KaK BCH ﬂcTa.I'IE-HEIH 9acTh HDAEJI}I
-Obls1a n3rotosaeHa. Takum o0pasom, GLIIH H3BECTHEL YTOYHEHHHIE pasMepsl
YCTPOHCTEA. _

ITonoxkus B 3namenatene dopuyan (2) 7 =7, (MaKCEMaAbHBLH
VpOBEHb BOJLL B BepxHeMm Obede)' u oGo3Hauup "

m= L 3
l/ 1 —a’poge ¢
- TEH]{C
MOy HHJAH | |
g =me Y 2g(T—e'e). (18)

[lpu onpeseaenun npodHAS KyJdauKa MBI BOCHOJb30BAJIHChH 33BHCHMO-
cTaMH Koauumenta pacxoaa  xkosdpPHIHEHTA BEPTUKAABHOTO CHKATHE OT
yrjia OTKPHITHS CEerMEHTHOTrO 3aTsopa |7].

32 pacueTHli = MB TNDHHAIH MHHUMAJBHHA _yAeAbHHI pacxol
g = 800 cm®/cex. Ws cdopmynm (18) nogcranoskoit 7=pp noayuaesm

Y ql g f’
. T (19)

rjle ©—yroJ HOBOPOTA KYyJaukd, OTCYHTHIBAEMHIH OT NOJOKEHHE, Npi
KOTOPOM ILMIOCKOCTH MJA4BaHHS MNOIJIABKA COBMNagaeT € rOpH3OH=-
TaJAbHOIl JIOCKOCTLIO MOpora,
BeanuuHa OTKDLITHA IMHTA € CBA3AaHA C YIJAOM OTKPHTHS IIHTA &
(puc. 2@) 3aBHCHMOCTHIO ;

-e==fi,— Rcos 2, (20)

Dopmyant (19, 20) nospoasior nocrpouts dyHkuuio a =z (¢), Heob-
XOAHMble 15 MOCTPOeHHA rpaguka « =a (¢) pacyersl NPHBEIEHH HHXKE

{g=800 cm’jcex, p=7T cu, h;=44,3 cm, R =54 cu, g=980cs/cex?):
L)

h —e qt e'e

gp =W m e’ - a9 2

@y CM  CO B ® S + : <
5 0,728 0,72 0,78 4,2 43 238

6 0,709 0,71. 0,76 3.9 45 185

7 0,691 ° 069 0.75 2'8 46 158

3 0,673 0,68 0,73 2,4 48 138

9 0,654 0.66 0,72 2-3 49 129
10 0,636 0,65 0,71 21 51 12

B nmpoMeXyTOYHHIX pacderax COXpaHsJH OfHY (nocaeaxion) HeHalexK-

‘Hyio nudpy. BeauunHsl YrJA0B OKPYrasjH 10 NEJEIX TPaaycos.

MunumMaasHoe DTH[.'!HTHE € IUHTa onpejeadeTCd MaKCHMAaJALHO Jomyc-

“THMBIM 3HaueHuem 7, B yCAOBHAX HANIero CTeHAAd Tayu 30 cex (npu

I'= 34 cx BO3MONKEH NepejHB BOAB Yepes3 CTEHKH peaepnyaga
MakcuMansHOe 3HAYEHHE € OrPaHHYEeHO ' YCIOBHEM e —5pp, T. €

IHT HE JOJIKEH MOJHOCTBIO BHXOAHTHL H3_ BOJIH,

1 Takas 3aMeHa PaBHOCHIBHA NPHOMHKEHHOMY Y4YeTy CKOPOCTH mOIXO0Ja.
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Mo BHImEnpHBEAEHHLM AAHHHM GHA mocTpoen rpaduk a =a(p). s
y A06cTBa mocaeaywomero anddepeHnHpoBatnd, KOTOpOe NPOH3BOAHAOCE
r paduuecky, opanHaThl KpHBOH OnaM ypeanuenw B 10 pas.

Jlanee HyxHO OBIIO OnpefennTh 8, u @, (3Hauenns yraos O u a npn
sakpuTOM 3aTBOpe), [1pH 3aKPHTOM 3aTBOPE H3MEpPHJIH CTOPOHH TPEyroJb-
HHKa, HMEIOMero BepPUIHHB B TOUKAX CEYEHHS BEPTHKAALHOH NJOCKOCTHIO
ocH 3aTBopa (Touka A), nepexksaaunu (To¥xka L) u mesTpa BpamICHHA KY-

Aauka (Touka O). PemwnB TpeyroJbHHK, MBI HalJIH xrm OAL, a satem
-

0, = 180° — < OAL; o, onpeseaian, Kak %= arccos— npu e=0.

_ Buam  noayueHs caefylompe 3navenns: AO=97,3, OR=358,
AL=751cn, 8,=161°, a,= 35°. \

Mcnoab3oBas uapecTHuil cnocob [8] nocTpoenns npoduaeil Kyaaukos,
paGoralomux ¢ ru6kofi CBA3LIO, MH NOAYYHJAH (opmyay (cm. puc. 20)

(%F + 1 ) sin {E‘n-}—li-l}
v=are g rr =% (21)
(E@T + 1 ) cos (8 +eg—a)+—5—

speck r = A0,

! =AD,
Jlaabhefine pacuersl (8 = 161°, @, =35°, r=9713 cx, [=75,1 cu)
NPHBEAEHH HHMNKE:

a
i % 0 =06,+0,— sin® cosH gy ¥ =0y
122" 51 =-0,16 145 0,574 —0,819 0,77 3= 107
129 49 =0,13 147 0,545 —0,838 0,8 3 108
138 48 —0,11 148 0,53 —0,848 0,884 108
158 46 0,064 150 0,5 —0,866 0,93 £ 107
185 45 —0,037 151 0,485 —0,875 1,0 &5 106
238 43 —0.013 153 0,454 —0801 1d4- & 106

H3 noayyeHHHX AaHHHX BHAHO, HTO ‘%‘ « 1, mostomy npoduas

E
KYJ1auKa MOYKHO NPHOAH3HTENBHO ONPEAENATh NO CAEAymmed dopmyJae:

sin (B + ay — a)

v = arctg ia e (21)

-
cos [En+ﬂu—ﬂJ+T

[pu 3TOM YNpOIaeTcsa pacyeT KyJayka: HE HYMKHO HEXOAUTL NPOH3-
dx
BOMHYIO =

HajifeHHHX JaHHBX AOCTATOYHO JJf NOCTPOEHHA NMpodEAs KyJaukKa
(puc. 4). Mu oroxman (B macmraGe 1:10) orpesox AD=r = 97,3 ci;
gateM noa yriaom 6 =245° x ero npoRO/IKEHHIO [POBEAH OTPE3OK
AL =1=751 cx u u3 Toukn B non yraom < ABRO = x, = 106° nposeau
nepByio kacareasnylo AC x Gyaymemy npopuiaio Kyaauka.

1 yao6cTBa AadbHeliMX nocTpoeHnfi n3 uenrpa O onHcalH 4acTh
oxpyxHocts AA; paguycom r. Iox yraom Ag, = 53° k mpamoit OA npo-
Bean oTpesok npamoit OA, =r, W3 rouxu A4 noa yr.amu_g, = 151° k npo-
nomkenuio oTpeaka OA mnpomean orpesok mnpsamolt A, = [ 3arem u3.

Toukd By moa yraom x; = 106 mpoBesn BTOPYI0O KacaTeJbHyI0 K MCKOMO-~-
My npoguao KyJjaauka. :
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Jlaaee NMOCAENOBATENBLHO OTKJANHLIBAJH YrAB - Ag, = 27°, ﬁﬁiﬁ?‘

Mg, = 9° Ap,=T7° u aHAJOIHYHO NpEALAYIIEMY MPOBOAHAN KacaTelbHBIE:
9TH KacaTeqbHHE MO3BOMHAN NMOCTPORTL npoduas paGoueli wacTH Kyaau-
Ka:; OCTaJbHas 9acTh KyJaayka, H3o0paxeHHasa Ha pPHC. 4 NyHKTHpPOM, Obi-
Ja JonoJHeHa npouspoabHo. [lpodwmab xyJaauxa, npHMCHEHHHR B SKCne-
pHMeHTe, HaoGpaxeH Ha puc. b.

Puc. 4. [Tocrpoenne npoduasd Kyaauxa.

Q

K nennranuam’ nonaaBkoBbifi aBTOMAT NOArOTABAHBAAN CACAVIONIHM
ob6pasom, Ha pnepessnnoM Opycke genaJn 3apyOKy Ha PacCTOSHHH OT
Kpasi, paBHOM HeoOXOJHMMOMY HA4a/JbHOMY OTKPHITHIO IIMTA; NPH NOMOILH
TAKOro Opycka MOMXKHO OBIO JErKo H TOYHO YCTAHABAHBATL HVKHEHE OT-
KPuTHA w(uTa, [as storo GPYcOK CTaBHJAM Ha MOPOr, WIMT — Ha 3apyOKY,
(PHKCHPOBaJIH MOJOXKEHHE 3aTBOpa M OpYyCOK BHHHMAaAH. 3aTeM B pesep-
Byap Hamyckaam Boay A0 ormeTkH 30 cm Hax noporom; k GapaGamy noj-
BEIIHBAAH NONMAABOK ¢ npoTHBoBecoM. OAHOBPEMEHHO H3 BaJ HACAKHBAIH
KyJauU0K H 3aKpenasqad mnoukoi. Peryaupys aammy Tpoca, Ha XKOTOpPOM
BHCEJA NONJABOK, AOOHBAJAHCL TAKOrO MOBOPOTA Bajaa, HPH KOTOPOM KyJaa-

Puc. 5. lpojpwraes Kyasauka (Macwrab 1:2)

' B WCNLITAHHAX YCTPOMCTBA npuHAMan yuacrue cr. aab. [T, M. Goposanckuil.



YOK OPHXOAMJ B NOJOKEHHE, COOTBETCTBYIOUIEE ¥ PoBHIO BOAb T, . =30cx
H HAYaJAbHOMY OTKPHTHIO 1HTa €,=0cM, HMcxoanoe noaoxenue Kyaauka
onpeneasJH OPHEHTHPOBOYHO no pHC. 4,

Taxum 00pazoM, B Hauale BSKCNEPHMEHTA BATEPAHHHS NONAABKA Ha-
Xojauaace Ha BeicotTe 30 ¢ HaX MOPOTOM, IWHTY OHAO mpHAaHO HeobXo-
JHMOE OTKDHITHE, @ TPOC MAaKCHMAJbHO BHOpaH KyaasxkoM, 3ateM ypo-
BeHb BOJBI B pE3epPBYape MOHHKANH H 3aNHCHBAIH NOKa3aHHA 1HE30MEeTpa
MEPHHKA H COOTBETCTBYIOILHE OTMETKH YPOBHS BOAM B pesepsyape, Mu-
HUMAAbHBIH TrOPH3OHT BepxXHero Gbeda ONpPeAeIsacsE MOJOXKEHHEeM, NMpH
KOTOpPOM A0 BHIX0JA HHAKHEH KPOMKHM LIHTA H3 BOAM OCTABAIOCE 2—5CM.

b1
34
232
K/
28

{d n/cew

ST

% . .
8 |— | ' | | &, *d45cm —T—4 — I‘
<y i | ! | i' R . .

o8 o202 P2 2124 25 22 B~

Puc, 6. Pafora asroMata NpH pasaHuHEE
OTKPLITHAX 3aTBOpA.

McnuiTaHus aBTOMATa NpH HAYaJbHOM OTKPHITHH mETa 5 <M (pacuer-
HBIfi cayuafi) AanH BnoJHE YAOBAETBOPHTEJAbHBE pe3yastate. B mmpo-
KOM JHamasoHe HM3MEHEeHHS YDPOBHS BOALI B BepXHeEM Osede norpelHocTb
pery/aupoBaHusi He npesocxoausa 2,3%. ABTOMAT NOAAEP®MBaAA CpPeaHHi
pacxon pasHeIM 17,5 2/cek; 310 Bcero Ha 1,5 4/cexk Goasme pacueTHOro.

Jlanee Mpl OMPEAENAJH BO3IMOXKHOCTh HACTPOHKH ABTOMETZ HA HOBHIE
pacxonbl M3MEHEHHEM OJHOH TONBLKO ANHHE TPOCA MPH COXPEHEHHN NPHEM-
JeMOH TOYHOCTH peryaHpoBauunsi. HavaapHple OTKPHTHE miuTa Onlaum cae-
Ayioumue (B nopAjake BHNOJAHEHHA ONBITOB): &; 73 9; 11: 13: 3: 4.5 cu.

Jlas Kamaoro Ha4aJbHOrO OTKPHITHS LIHTA [POBOAMAH CEDHIO OIB-
ToB. Ha puc. 6 npuBejenn KpuBhe, NokaspBawiiue pabory asTomarta npu
Pa3/IMYHbLIX HAYA/JAbHBIX OTKPHITHAX 3aTBOpa. CBejeHus o pabore ycrpoit-
CTBA TPH OTKPLITHH 3aTBOPA €,=~05 CM HMElOTCHA Ha OTAEABHOM uepTeike
(puc. 7). Jlas HarJaaHOro NpeAcTaBleHHsl pPery/HpYIOMIEX CBOficTE aBTO-
MAT4 Ha puUC., 7 NPHBEAEHA KPHBARm 6, CHATAA TPH SAKAHHEHHOM 34TBOpE
C MOCTOAHHBIM OTKPHITHEM WIHTa €=5 ciM. AHatu3 KpHBu=x (puc. 6, 7)
NMOKA3BIBAET, HTO HACTPOHKY aBTOMATA #a HOBLE PACXOAH MOKHO OCYIIE-
CTB/ATH 0€3 CMEHW KyJaauka TO.LKO OJHHM M3MEHEHHEM IAuHLl TPOCA.
Ilpn s1oM aas pacxoaoB oF 14 10 33 /cex w M3MEHEHHS YPOBHH BOALI
B BepxHeM Obede B LIHPOKHX NPeacJax NorpeuiHoCTh OCTAETC Menbie 39%.
Ecau ke paccmatpuBath Pacxofbl 0T MHHHMAaJAbHOTO pacserHoro 16 .2/cex
H BHe (10 33 4/cex), TO NOrPElHOCTL TPH H3IMEHEOHHH YPOBHA BOIM
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OT MAaKCHMAJAbHOMN BEAHYMHBI, OnpejeasieMOfi BHICOTOR CTeHKW pe3epByapa,
A0 MHHUMAABHOHA, OnpejeaseMolt BHIXOJOM HHMXCHeR KPOMKH LINTA H3 BOAH,
HC npesumaer 5%.

m — =
e O LR S
_%H J_ focpewrnocme 0o 2,3 %

én ] AL LLre _'_‘*._1

: _
a e
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Puc. 7. Paora asTOMaTa npH HAYaTBHOM OTKPBITHH UIHTA ey =5 oM

@ =8 prEENS MMIISSRIENS MOCTORNHOTO PACIOR3] 6—Cpeamec IMI4eHie pacyo-
I35 #—EpR DOCTORNHOM OTKPMTHH WLHTA.

: Moxiio cieayomeEM 00pasoM OGBACHUTL XOPOIIYIO TOUHOCTH PAGOTH
: aBTOMATA MNpH Pacxolax, OTAHYAIOWHXCA OT pacuerHoro. M3 pue. 6, 7
[ JBHIHO, YTO nNpH H2SANLHOM OTKPHITHH IHTa Goabme 4,5 cx abGcoaioT-
* 29 s Had MOTPelHOCTh YBEJAHUNBAETCHA; OAHAKO IO-
* i BHINAETCA H NOJUIEPKHBAEMbIT AaBTOMATOM Cpej-
: ‘HHR pacxoj, a TAKKe CyXaeTcd AHANasoH pa-
: GoTa ycrpoiicTea.! B peayabTaTe npH ypeanue-
- N HHH H23Y3JBHOr0 OTKPBITHA LIHTA OTHOCHTEAbHAasA
UOrpemHOCTs ocraercd HeGoabwoil. [lpeasuas
STO CBOACTBO, MBI H DAaCCYMTHIBAJAH KYJI340K Ha
s MHHHMAIbHHA pacxop.
_ HauGoabiiass TOYHOCTH aBTOMaTa MOJYYH-
1 oA A2Ch NPH HAYAILHOM OTKDHTHH LIHTA, PaBHOM
g o z Ao lﬁg €M, T. €, HECKOJbKO MEHBbIIEM PacYeTHOro.
FPEIIHOCTL B 3TOM CJAyuae He MNpeBHINaeT.
T Savmron e 1.2%. Cael0BaTeALHO, MUHHMaibHas MOrpem-
HOCTH MNOJAYYHJACH NPH HAYAAbHOM OTKPHITHH
’ 2 HHTA, OJAH3KOM K pacyeTHOMY.

3aBHCHMOCTH, HpHMSEIeHHHE HA puC. 6 H 7, NO3BOJAIOT MOCTPOHTH pe-
TYJHPOBOYHYX X3DAKTEPHCTHKY. -

[IpH pacuere xyaasxa HE Y4YHTHIBAJaCh (GHALTPAIHA MEXIY HIATOM M
crenkamH cresga. M3 rpadmuka (puc. 8), MOJTYYEHHOTO SKCHEPHMEHTAALHO
IIPH 3aKPHTOM 33TBOPE. BHAHO, 4TO (QHABTPAIHA BOAb Owniaa He GoJee
0,5 u ne mesee 3 . cex. [loayuennas BBICOKAS TOUHOCTh PEeryJAHPOBaAHHSA
AOKA3LIBAET, 9TO DHABTPALHA TAKKE MOXKeT OHITh YuTeHa NpHAAHHEM KY-
Aauxy onpeaeaes=ofl gopuu. OpueHTHPOBOUHHE pacueTsl MOKA34JaH, YTO
TEMINEPATYPHAR NOrpEHOCTL aBTOMATAa HEBEJHKA,

KoncTpyKiuns npoH3BOACTBEHHOr0 0o6paslia ABTOMATA MOMKET HecKOb-
KO OTJAHYaTLCH OT PAcCMOTPeHHOfl Mmojean. rKeaateabHo, uToOnl OH Gbla

1 Cywenne amamaaona paboTel asToMara o6LACHAETCA TeM, 9T0 B CAyuae GOAbIIHX
HAYAABALIX OTHPWTHA WIHTA DPH CHIGKCHHH YPOBHA IHT H3 BOAW BHIXOINT paHblle.
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. 3AKPHT OT COJHUA H BETPa KOXYXOM, HO BHYTPEHHSA 4YacTh ABTOMATH
JAOJXHA OCTaBaThCAd JOCTYNHOH 148 OCMOTPA H Halaiku,

Kosoaen aaa nonnaBka yAoGHO JesaTh B Aambe KaHala, NMOSTOMY
BaJ, Ha KOTOpoMm cuguT GapabaHd, 10/KEH MOBOPAaYHBATECH BJASBO H BHpa-
BO na 90°

[1pn HacTpoiixe aBTomata H@ HOBOE 3afiaHHe B MPOH3BOACTBEHHEIX YC--
JOBHAX KYJ4Y0K YCTAHAB/JIHBAIOT B HCXOAHOE MOJOMKEHHE H 3aCTONOPHBA-
IOT BaJl; 3aTeM H3MEHCHHEM IJHHB TpOCd, HAYIIErD OT KVaauka K nepe-
KJAaHHE, ONPEeACAsIOT HYMXKHO€ HAa4Ya/JAbHOE OTKPHTHE WHTE; INPH 5TOM
noae3ylorcs mkanoft. [locae TOro kaxk HafAEHO HYXHOE OTKDHITHE LH-
Ta, BaJ PacCTOMOPHBAIOT, H ABTOMAT HAYHHAET NOAAEPEHBATH NOCTOSAHHOE
3HAYeHHE HOBOro pacxopa. CaenoBaTeabho, B NpoMHImIesn#oM obpasue
dBTOMATa JAO/MKEH OLITh NPEAyCMOTPEH CTOMOPAMIHA MeXasuuwsM M LIKaaa
CO CTpeakoil.

Jasi MaccoBoro npoOH3BOJACTBA MONJIABKOBOrO ABTOMATA MOXKHO HCIIONb-
30BaThL NPOYHHE H JACMIEBHE IL1aCTMAaCCH.

CerMeHTHBIE 3aTBOPH TNPHMEHSIOTCA AAf PEryAHPOBa#NS DasIHuHBIX
0 BEeMHYHHE pacxonoB, Tak Kak 3aTBOpP NMONJABKOBOrG 2BTOMATA MNOYTH
YPaBHOBELIEH, TO JaKe NpPH 3HAYHTE/NbHLIX DA3MEpPax NONIasox He 10JY-
yaeTcd OOJLIOHM,

3aMeTHM, MTO NPH NPOEKTHPOBAHHH ABTOMATA HA BCEBOSMOXHLE pac-
XOAbl HET HEeOOXOAMMOCTH [POH3BOAHTL Kam kil Pa3 KHHEMaTHYeCKH
pacuer, OT pacCUHTAHHOrO OJHOrO YCTPOACTBA JEFKO mepefith K Apyro-
My. B pacuere npoduaa kyaauka yvacTByer YIAEJbHHE Pacxoa, 103TOMY
pesy/ bTaT BbIYHCJAEHHH NPUTrOAEH /A aBTOMATOB C JIOGO8 mmpH=HON nIH-
T2, T. €. € pasquyHbiMH pacxoaamu. CaegoBaTeNbHO, HIMEHSS IUHDHHY
HIHTA [IPH HEH3MEHHBEIX OCTA/JbHBIX Pa3MEpax, MOXHO MOAYSETL KOHCTPYK-
IlHH aBTOMAaTa Ha Pas/HYHBIE HOMHHAJbHBIE PACXOJHL.

Ilpyro# cnoco6 mnepexosa OT H3BECTHOH KOHCTPYKHEE ¥ KOHCTPYK-
IHAM, NpeAHa3Ha4YeHHBIM ANA APYrHX pacXxoAOB, OCHOBMBEETCE Ha TEOPHH
nonobus. ['HAPOTEXHHYECKHE COOPYKEHHA MOJAEIHPYIOTCE N0 KDHTEPHIO-
Ppyaa. Pacxoan u auHefiHble pasMephl CBA3aHH COOTHOMEHEEM

L P i
o )

rae Q u [ — pacxox u auHefHLIl pasmep HATYpPH;
Qu n l,—pacxoa u Junefinuifl pasmep MOgeqH.

Eciu paccyuTaHd H HCCI€J0BAHA KaKaf-JAHG0 MOAEAs HON1aBKOBOro:
apToMaTa Ha HOMMHAJALHMIA pacxox Q,, TO AJS NMOAYHEHHS KOHCTPYKIMH
C AHAJOTHYHBIMH CBOHCTBAMH (B OTHOIEHHH TOYHOCTH, BOSMOMKHOCTH HA-
CTPOAKH HAa HOBHIE 3a/aHHsi Ge3 CMEHBl KyJauka H Ap.), HO Ha HOMHHAb-
Helfl pacxoa Q Aunefinble pasMepbl HOBOTO YCTPOHCTBA AOAEHE OHTH H3-

0,4
MEHEHH B (é_?_) pasa. Hanpumep, Mbl pacCUHTa/H H HCCAEAOBAIH MOLE/b.
M

Ha Q,=16 a/cex; npu onpeneseHnn KOHCTPYKTHBHHX [apaMeTPOB aBTO-
Mara AAs HOMHHA/JLHOTO pacxoaa Q==160 .z/cex Bce pasamepw mojge/n

N

- A 0.4
HYXHO YBEJHYHTL B (§-> = (%—’) == 2,5 pasa,

MoxHo Ttakike couerarh o06a cnocoGa nepexojia OT PaccuHTaAHHOI
KOHCTPYKIHH K HOBO#: CHaudJ1d H3MEHHTh HIHPHHY INHTA, @ 38TeM, I0/b-
SYACh CA€JCTBHEM H3 kputepHsa Ppyna, JAONOJTHHTEALHO H3MEHHThL BCe:

PasMephbl,
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[Mpn nepexoie OT ORHOrO YCTPONCTBA K APYTOMY MOKeT MOTPeGo-

BATHCA HEKOTOpasi KOPPEKTHPOBKAa npoduad KyJaauka. _ :

BbIBO/1 bl

1. Pagpaborannas METOAHKA pacuera aBTOMara mpocTa H AOCTATOYHO
TOYHA.

9 PaGouuft MAMA30H ABTOMATA OrPAHHYMBAETCH TOAbKQ- BHCOTOH
crenna (nam6ul kamana) W OGECHeYeHHOCThIO BepxHero Gheda BOAOH.

3. lNpu pacxoje BOAH, GAH3KOM K PaCUETHOMY, MOTPEIIHOCTS aBTOMATA
Menbsme 3%. -

4, Hactpo#ika aBTOMaTa HA HOBHIH PaCX0J MOMKET NPOH3BOMAHTBCH H3ME=
WeHHeM NJHHH Tpoca, Ges cMeHsl KyJaauka. IlorpemHocTb npu sTosM B
MIPOKOM AManasoHe paGoTHl aBTOMATa OCTAeTCH MeHbile 3%.

lMpuaowenune

Hamu paspaGoTaHbl TaKikKe APYyrue KOHCTPYKIMH aBTOMATHHECKHX pe-
r'yJSITOPOB MOCTOSIHHOTO pacxoja BOAB B KaHajax.
ABTOMAaTHYECKHA pery-
JATOp pacxoaa BOAbBI B OT- n 1 8
KpbiTBIX Kananax.' Tlpu 3a- ' !
TOMJEHHOM HCTE@UEHHH MOXHO

NPHMEHATh YCTPOHCTBO, CXE€- ft
MATHUHO H300paxeHHOEe HA )
pHC. 9; OHO OTAH4YAETCA OT

NonAaBKOBOrO aBTOMATA HAAH- q

ypeM anddepennHana u eme
OIHOTO nonJaska. ITO YCT-
pOMCTBO NOANEPKHBAET NOCTO- o
siHHBIA pacxol BOAH B OTBO- 4
AAleM KaHaje M[pH BCEBO3-
MOKHLEIX KoJaeOaHufiX YPOB-

Heil BepxHero H HHKHETO 2
Guedos.

Pery.aiaTop paGoraer cie-
nyouam oGpasom. Koraa
H3IMEHAETCA ypOBEHb BepXHE-
ro 6beda, nonaasox / TpocOM
4 nopopaunsaer GapaGaH O,
pas 6 W coJueuHoe KoJjeco /
aupdepennyara Ha HEKOTO-

phlit yroan 9. 11pn H3MEHEHHH 3
YPOBHA HHMHETO obeda Mme- Puc, 9. AsroMaTHueckMil peryasTop pacicas

HfeT CBOE NMOJOMKEeHHe Monia- A7S 32TOMACHHOO MCTEREHEE

pox 20 u tTpocom I5 nosopa-

uypaer 6apaGan 71, TpyGuateiéi saa /0 u coHEUHOE KOAECO 9 nuddepen-
H§aa HA YTOA ;0. BCAGACTBHE NOBOPOTA CATRAAHTHOrO KOACCA & pax
12 popopaduBaeTCs Ha yroj

v —{Frn

?12= _—

2

Buecte ¢ pasom 12 MeHSeT MNOJAOMKEHHE HENOABHAHO cHARUHA Ha HeM
xynauok 13. Kyaauok I3, wuamarnBasi HIH pasMareeas 1poc 14, BO3-

1 Apropckoe capgereasctso N 125054 ot 24 ambapa 1958 r, =a usa M. b. Huxka.
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- AefictByer Ha ,Horu® I7 W nepememaeTr cerMeHTHBi miuT 2 B Takoe no-
JOXKEHHEe, NPH KOTOPOM pacxoj BOAbl OCTaercs nocrofHHuiM. CHioBoe 3a-
MHKaHHE KyJaauka ocyulecTBagerca rpysom /&, mnacTpofika Ha HOBBHI
pacxoj] NMPOH3BOAHTCH H3MEHEHHEM AAHHBI TpOCa 14,

y ABTOMATHYECKHN peryas-

TOp pacxona, npucnocobaex-

Hbil K TeJeMexaHuvyeckoh wHa-

crpoike. Ha puc. 10 nzobpaxen

BapHaHT PEryasTopa pacxona,

HacTpaMBaeMHilT  TeaeMexaHH-

YECKH,

[lpr Boigase peryasTopy
HOBOrO 3alaHis AHcneT4ep noc-
pPeACTBOM CHCTEME TeaeMeXxaHH-
KH 3aMBIKaéT menb MHTaHHA
snexkTpoMaraura J. Puuarn 2,
NPHTATHBAACE, S3acTONOPHBAIOT
K0/eco & H € HHM Baa 4; mpo-
IeCC NOAAEPKANHS CTAPOro pac-
X0ja NpeKpamaercs. 3atem JHC-
neTyep BHI3WBAET TEaeH3Mepe-
HHE yraa mnoBopora Bana 4,
OCYILECTBJAAEMOE NpPH VYaCTHH
JaTuynuKa 9.

[To yray mnesopora 4 auc-
neTyep MOMKET OmpEeleanTh Ha-
nop. 3Hags HAmOP H pacxon,
KOTOPbIA HYMHO YCTAHOBHTL, OH.
no ¢popmyaam, TabaENE HAH rpa-
duky HaXOAHT HEOOXOAHMYIO
BHICOTY OTKDHTHSE mETa. TO, 4TO
BaJ 4 3aCTOMOPEH ® Vyroa ero
NOBOPOTa YMXE HE OTpakaer
(haKTHUECKOTO HAMOP3a B MOMEHT

Pune. 10. ApromatHueckuii peryiatop pac- :
xo01a, npucnocobaennnit k Teiemexanuue-  HSMEPEHHS, HE HMECT SHAYCHHA,

cKOlf HacTpoiike, TadK KaK ARCHETSEPY BaXKHO Ki-
KOMY-aH00 OnpeaeIeHHOMY YTAY
IOBOPOTA BaJsa 4 NPHAATHL COOTBETCTBYOIIEE NOJOECHRE maTa. !

Jlanee aHCneTHYep BH3HBaeT TeACH3MEPEHHE ROAMOEEHEE Bal1d 6; nar-
YHKOM yrJia HOBOPOTa 3TOr0 Bajla CJAYXHT YCTpORCTEO 7. Tloaoxkeunne
Baja 6 OJHO3HAUHO XAPAKTEPH3yeT BHCOTY oTBepcTEs moa muTom. Ecan
BeJAHYMHA OTBEPCTHH OKAKETCA MeHblle HeOOXOZMMOH, TO amcneryep mo-
CpeACTBOM YCTPOHCTBA TEJAEMEXAHHKH 3aMHK3IET HENB SAEKTPOMArHuTa 8,
KOTOpHII, BTAHYB cepeunuk 9, oceofoxkaaer muyassy JO. OceoGoauBuIHCE.
OT CLENJIEHHA ¢ CepPASHHHKOM, WNyAbka noi Aeficteees rpysa 11 pasmarsl-
BAeT TPOC; IIHT IIPH STOM NoAHHMaeTcs BBepX. KOraa murt mpHAET B HYX-
HOe MOJOKEeHHe, JHCNeTUYep paspuiBaeT mens saekTpomarsmta &. Iloa aeii-
CTBHEM BO3BpATHONl NPYXKHHH cCepaeyHnk 9 BXOAWT B CuUenJeHHe CO-
wnyabkofi 10, Tak kax cepaedyHHK 9 HMEeT mNOoHOYHOE (HAH e BOE )
coeltHEeHHe ¢ BajoM /3 W STOT BaJ HE MOXET BpPAmATLCA B HaNmpaB/CHHH,
IpH KOTOPOM WNyJabKa pAacKpyYHBaercs, H3-3a Xpanosuxa [4 u cobad-
kM 15, TO ABHXKEHHe IIHTA NpEeKpallaercH.

Ecan 6n OTBEpPCTHE MOJ IHTOM OKasajoch Ooabplue pacyeTHOro, To-
AMCTIETYED BMECTO 3aMBIKAHHS HEMH SAEKTpoMaruuTa § poaxen Ol BKJIIO-
yute npusos /6. Bpamenne Bana nNpHBOAA uepes PeAYKTOD NMEPELAETCH.
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Ha BaJ /3; BpauleHHIO BAJA4 B JAaHHOM HANDaBJIeHUH cobauxa 15 ue Me-
maer, Buecre ¢ Baqom /3 Bpamaercs cepiaeunnk 9, nepepaiommuii Bpanie-
uHe mnyapke /0, mnyabka HaMaTHBaeT TPOC, IIHT NMOAHAMAETCH, AHCHET-
Yep HEmpepHBHO HaGMOAdeT 3a ppauienHeM Bajda 6 ¥ B HYXKHHI MOMEHT
NOCHLIAET CHrHAJA HA OTKJAIYEHHE npusoga /6. :

[locae npuaasns MHTY HEOGXOANMOTO OTKPHLITHA AHCHETYEP PA3MEI-
KaeT menb 3aexkTpomarduTa /. Puuarn 2 noj jeficTBHEM BO3BPATHLIX HpY-
KiH 12 npuXonaT B HCXOAHOE MOMONKEHHe, KOoJeco &, a ¢ HHM M Bai 4,
paccToOnoOpHBalOTCH, H C 3TOTO MOMEHTAa HauMHAeTCd NPOMEece aBTOMaTHYeC-
KOTO NOAAepAKHBAHHA NOCTOAHHOTO pacxojaa. '

DNEKTPOSHEPris HYXKHA TOABKO I/ HACTPOHKHM DEryJATOpa HA HOBOE
3d/laHHe; B OCTATBHOM X€ YCTPOHCTBO paboTaeT Kak BOAOACHCTBYIONLEE.
Ecan npumennts npysusnsifi npusos /6, 10 norpeGyercs JHIIB HeGOAb-
n1asi SHEPrus AAs YNPaBACHHS STHM NPHBOAOM M 3JCKTPOMATHHTAMH, KO-
TOPYIO MOXKHO TEPEAaBATE MO JAHHUH TeaeMexanuku. IlpuMenenuio npy-
XHUHHOTO NPHBOJA OASTONPHATCTBYET YPaBHOBEIIEHHOCTL 3aTBOpA.
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A. A, TAPTYHI'

CETMEHTHBIM 3ATBOP-ABTOMAT BEPXHEIO BbE®A
C NOIJIABKOM B OTAEJIbHOM KOJO/ILUE

[Npu sSKCMAyaTaUHH OPOCHTEJBHLIX CHCTEM HEOOGXOAHMO HCMOAL30BATh
HOBefiYI0 TEXHHKY y4eTa W pacnpejneseHus BoAu, Paspaborka Bonpocos
ABTOMATH3allHH, BHEJPEHHE ee B MPaKTHKY NOBCEAHEBHOR paboTel OpOCH-
TeAbHHIX CHCTEM nphHoGperaioT Bece GOabuiee 3HauyeHue. B CBA3H C ITHM
TIATEABHOrO H3YYEHHS 3acAy)KHBaeT onkt paborel B Amiupe u Mapok-
KO HPPHTalHOHHBIX CHCTEM, IOCTPOEHHEIX H3 OETOHHHIX JOTKOB H OCHa-
IeHHBX GBTOMATHUECKHMH ycrpoifictBamu ¢upmbl ,Hefipnuk®, peryanpy-
JOLIHMH FOPH3OHTH H PacXoAH BOJH B Kanalax. K coxaaesuio, 0 METO-
Nax pacuera, KauecTBe, COBEPHICHCTBE H TOYHOCTH PaGoTH STHX aBTOMA-
TOB MBI HMEEM CKyJHbie CBeJeHHd, IJIaBHHIM 00Da30M PEKAAMHOr0O Xapak-
Tepa. [1oaToMy Mul HCC/A€A0BaaH ACHCTBYIOLIHE MOJIEAH ABTOMATOB BEPX-
Hero Gpeda Ttana ,Hefipouk* ¢ napaGoAHYECKHM M NPAMOYrOJBHHM OYEP-
TAHWAMH JIOTKA.

Mbl CTPEMHJAHCH ONpPEAEaHTh HE TOJALKO NOTPEMIHOCTH, YCTOHYMBOCTD
pabOTH 4BTOMATOB H T. A, HO H JAHHAMHYECKHE M CTATHYECKHE BHITAJIKH-
?ammue MOMEHTH, TMO0JYUYEHHLIE B PE3yAbTATE aHaJHTHYECKOro pacuera

puc. 1).

CpaBHMBAA B8HAYEHHH BHITAAKHBAIOUHX MOMEHTOB, YCTAHOBAEHHBIX
SKCNEPHMEHTAABHO H CTATHYECKHM pacHeTOM, MH HALUAH, 9TO JHHAMHYEC-
KHe BLITAJKHBAIOMIHE MOMEHTHl 3HAYHTEAbHO MEHbUIE CTaTHYecKuX. Pas-
HHI2 MeXAy HHMH HOCTHTAcT MaKCHMYMa Ha CPCAHHX yrjaax OTKPLITHA
a nopaaka 8—9°,

Takum oGpasoM, CHJAB nojcoca, AeHCTBYIOUIHE HA HHAKHIOW MIO0CKOCTD
MONJABKA W YACTHYHO HAa KPOMKY IIHTA, 3HAYHTE/JAbHH M 0e3 HX y4eTa
OAHH CTATHYECKHH METOJ pacuera He MOXKET NMPHBECTH K YCnexy.

Jlas 3aTBOpa-aBTOMATA, Y KOTOPOTO KOOPAMHATH KOHTP-rpy3a Hafi-
JACHB CTATHYECKHM pacueroMm, Tpebyercs AONOJHHTEAbLHAA OaJaHCHPOBKA
rpy3aMH Mocjae ero yCTaHOBKH, HHaue O0/bluHe NOrpeliHOCTH B MOJULED-
XAHHH TOPH30HTA HEH30EMKHHI.

3arBopul-aBTOMATH BepxHero Obeda tTuna  Helpnuk®, obaanas pa-
JIOM MOJ0MKHTEJABHEX KadecTB (npocrora, HeGOAbIIAS CTOHMOCTH, NMPONYCK
HACOCOB M T. /A.), HMEIOT H OTPHLIATEJLHHE CTOPOHHL:

1) BO3HHKAKOT SHAYHTEJAbHLIE CHJAB MOACOCA, HCKAXKAWOIHE XapaxkTep
M3MEHEHHS BHITAJTKHBAIOMUX MOMEHTOB I1OnJaBka, B CBA3H C TEM, 4TO
5N1€MEHT, YNPaBAAOmMHuA ABHKEHHEM LIHTa (MOMJaBOK H €ro HHAHAA N/10C-
KOCTb), HAXOAHTCA B 30He JQHHAMHYECKOro BO3JeHCTBHA MOTOKAa BOAH,
HEPABHOMEPHO H3MEHAIIErocs MO BEJAHYHHE;
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2) cuabl MOACOCA HE OCTAWTCA TOCTOAHHEIMH B npouecce paboTel H
3aBUCAT OT TOPH3QHTOB BepXxHero Obeda, yriao0B OTKPHITHA LIHTA H NpO-
NyCKaeMuX pacxojaoB, BCAGACTBHE uero npH GOJbLIHX NPONyCKaeMbIX pac-
X0AaX H yriax OTKPHTHA paboTa I(HTA HE HOCHT CNOKOHHOrO Xapakrepa,
H [O5TOMY BeJMYHHA YIJ8 MAKCHMaJbHOr0 OTKPHITHS HE NOCTHraeT Teo-
PeTHHeCKOoM, |

| My iy = 220mm
fﬂ'l}f Mff Hﬁ__i t.ji'r."?ﬁfﬁf

/1| Merts = 200
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Puc. 1. Tpadpuk aAMHAMHYECKHX M CTATHYECKHX BHITAIKHBAOMHX MOMEHTOR
nonaaska asromara .Hedpouk®

3) HanAu4YpHe nNON/AaBKa Ha J0GOBOH CTEHKEe IIHTa H HEBOSMOKHOCTH
COBMEIEHHS ero HIKHell NIOCKOCTH ¢ KPOMKOH LHTA NPHBOJAT K TOMY,
YTO MOAUIHTOBOE OTBEpPCTHE MOXKeT OLTL OTKPHLITO NPHMEpHO HA N0J0-
BHHY BLICOTHl HIHTA. DTO YMEeHbBIIAET NPONYCKHY0 CHOCOOHOCTL COOpYKe-
HHA H YBeJHYHBAET €ro pasMepsl.

B cBA3H C HMEIOIHMHCH OOrpPeIHOCTAMH B [OJUIEPXKAHNH 331aHHOTO
ropH3oHTa BepxHero Gbeda saTpopu-aBroMaTH ,Hefipnuk®™ skcnayatHpyor-
Cfl, KaK [1DaBHJI0, B KOMILIEKCEe ¢ rHIpaBIM4eCKHMH aBTOMATAMH PACXOAa,
YCTAHOBJEHHHIMH HA OTBOAAxX H obecneuuBalomUMH 3300p NOCTOSHHOrO
KOJH4eCcTBa BOABL MPH CPABHHTEAbLHO IIHPOKOM AHANa3’oHE KoJebaHHH ro-
PH30HTA.

Koaebauuss TropH3OHTA BHI3BAHLI TEM, 4YTO MONJABOK, VAPaBAAOUHH
JABHXEHHeM IHT3a, HAXOAMTCA B 30HE HEPABHOMEPHOrO AHHAMHYECKOro
BO3ICHICTBHA NOTOKA BOAB, YTOOH YCTPAHHTL BPEeAHOE BAHAHHE AHHAMH-
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KH TIOTOKA8 Ha paGoTy 3aTBOPA, Mbl NPEAJONHAH H3MEHHTL CXEMY aBTO-
‘MaTa 3a CYET BLIHOCA NONJABKAa B OTAEABHEIL KOJ0Jen, coofumaomuics
‘¢ BepxHuM Obedowm,

[lo KOHCTPpYKIMH CerMeHTHHIH 3aTBOP-aBTOMAT C NOIJIABKOM B OT-
ACABHOM KOJOAUE npeiacTaBaser coboil (puc. 2) cerMeHTHHil mur 2, BeEc
KOTOPOr0 HacTHYHO yPaBHOBEIIHBAETCA IPOTHBOBeCOM 3, B oTneabHOM
KOJI0AUe I, coobumalpneMcs ¢ BepXHUM GbedlOM OTBEPCTHEM HJH ILEILIO
6, nomemen nomiapok 4. JIBmxkenne NONJIaBKA, BOSHUKAIOUIEE NPH H3Me-
HEHHAX TrOPU30OHTA, NEpeAaeTcd CErMEHTHOMY 3aTBOPY OJaroiapsi mecrT-
KOH cBA3H. [IOBEPXHOCTb CTEHKM 3aTBOPA M NOMJABKA BHIOAHEHA 1O pa-
AHYCY, OYEPUEHHOMY M3 UEeHTPa OCH BpallleHHS.

Puc. 2. CxemMa 3aTBOpPa-aBTOMATA ¢ NMOMIABKOM B OTAeABHOM KOfomie. °

3ajaHHB TOPUSOHT B BEpPXHEM Ghede COOPYKEHHS MOJAEPKHBAETCT
YPaBHOBEIIHBAHHEM BHITAIKHBAIOMIHX MOMEHTOB OT HEHCTBHA [ONI4BKA
pH KOonebanuax rOpH3OHTa MOMEHTAMH OT IpPy3a NPOTHBOBECA HA KOPO-
MBICJIE,

PaBeHCTBO MOMEHTOB NOMNJABKA M IPOTHBOBECA AONKHO COXDPAHATHCA
TOIBLKO IIDH OAHOM 3aJ]aHHOM SHAYEHHH TOPH30HTA BepxHero Obeda. C
H3MEHEHUEM rOPH30HTA DaBEHCTBO MOMEHTOB HApYLIAeTcs U 3aTBOP nepe-
MEmaercs N0 TeX [Op, NMOKAa He BOCCTAHOBHTCA PABHOBECHE.

Beanunna yraa OTKPHITHA, €CTECTBEHHO, 3aBHCHT OT HU3MEHEHHS pac-
X0Ja BOABI, NMPOXOAAILEN 4epe3 NOAmMTOBOE oTBepcTHe, [Ipn mepememnie-
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HHAX 3aTBOPa 3@ CUET H3MEHEHMS IJ10IlAdAN OTBEPCTHH, @ CJAeN0BATeABHO,
H TPONYCKaeMOro pacxona, peryJaHpyeMuii TODH30OHT BOCCTAHABAWUBAET
CBOIO NEPBOHAMANLHYIO OTMETKY.

BurraskuBaomne MOMEHTH, CO31aBAEMHE TMONJAABKOM, YpPABHOBEIIH-
BAIOTCA ABYyMfA crnocoGamm, -

1. Bec 3ateBopa H Mme-
TAJJOKOHCTPYKUHA  MoJa-
HOCTBIO Y PaBHOBEIHBAETCS
NPOTHBOBECOM, YKPEI/IeH-
HHIM Ha NPOTHBOMOJMOMKHEIX [~ o
KOHOAX HOr, a4 Ha OCH ‘_1.04':' &1
BpPALIEHHA HA OMNpejeieH-
HOM PacCTOSIHHH OT IEHTpa
BpalleHHs yCTaHABAHBAET- :
CA JONOJHHTEALHHA Tpys, l
BEeC H YroJ HaKJAOHa KOTO- 2 ¢ ,
poro noMoraiT ypaBHOBe- \ ,--.;.':a."'

—_—

|S&
S

CHTh BRITANKHBAOIIHA MO-
MEHT NONJABKA NPH 3ajaH-
HOM 3HAYeHHH TrOPH30HTA
pepxnHero Gneda (puc. 3). :
2. Pasmepu npoTHBO- , &
BE€Ca, ero mnJae4o H yroJa :
HaAKAOHA NMOAOHPAIOTCA TaK, '
uTo6H OGIHH IeHTp TA- :
JKECTH CHCTeMH 3aTBOp —
MPOTHBOBEC HAXOAHICH HAL, Puc. 3. Pacuernas cxema 3arpopa-aBToMata
OChLI0 BpamleHHs, a ero pe- C NONAABKOM B OTAEABHOM KOJOIME.
JHYHHA " KOOPJAHHATH
YAOBJETBOPAJIH YCJAOBHIO YPABHOBEIIMBAHHA MOMEHTOB OT MNOI14aBKA,
[TepBHIfi BADHAHT C NAOMONHHTEABHBLIM TPY30M HA OTAEJALHOM mnJAeue,
Ha Haml B3rasj, Oojaee ynoGeH, TAK KAK [4eT BO3MOXHOCTh MOAYYHTH
POCTO€ KOHCTPYKTHBHOE pelleHHe YCTPOiicTBA Anfl nepepery HpOBKH aB-
TOMaTa HA JAPYrHe rOpH30HTH BepxHero Obeda. OcymwecTBAATH TAKYVIO
PEry/HpPOBKY, KaK NOKA3aJH ONBITH, MOXHO B IHPOKHX npegeaax. [lo-
N00HAST KOHCTPYKTHBHAA CX€Ma B 3HAYHTEJbHOH CTemeHn ynpouiaer nepeo-
HAYaJbHYI0 HACTPOHKY aBToMara.
Pe3yabTaTel ONBITOB Haj ACHCTBYIOIIHMH MOAEJsMH 34TBOpa-aBTOMa-
Ta C NMONJIABKOM B OTJAEJBHOM KOJOAUE MO ONpeae eHHI0 JAHHAMHYECKHX
BHITAAKHBAIOMIHX MOMEHTOB (pHuC. 4) NMOKA3BBAIOT, YTO MOMEHTH HAMEHT-
I0TCA MO JHHEAHOMY BaKOHY, CJAeJ0BaTeIbHO, MPHMEHEHHE CTATHYECKOro
METOJAa pacuera MOAOOHEIX AaBTOMATOB BO3MOMKHO, 5TO 3HAYHTEABHO 06-
JA€rydeT H ynpoum@aer MX NPOEKTHPOBAHHE M KOHCTPYHpOBaHHE.
3aTBOP-ABTOMAT C MOMIABKOM B OTAEALHOM KOJOAIE DACCYHTHBAETCH
C NOMONIBIO ONMPEeAeNeHH CTATHYECKHX BRITATKHBAIOMIHX MOMEHTOB NOM-
JaBka (0GO3HAYEHHSA CM. Ha pHC. 3).

bepeM caeayiomue BeAHYHHH: REHE]}}"H{HHH pagHyc MOMA4BKa;r —
+r

BHYTPEHHHA paJHyC NONJaBKa; p —- 5 — — CPeAHHA pagmyc, paBHE# pa-
JHYyCy OOCIIMBKH CErMeHTHOrO WHNTa; b — mHpHHA nonaasxa: 8 =R —r —
TOAMHHA KOAbLA (MOMJABKA); § — HAYAJBHHA Yrod, T. &, Yroa Mexay
HHXKHEH TIIOCKOCTBIO MONJABKA H PACUETHHM TOPH3OHTOM NDH 3aKPHTOM

NOJOXEeHHH 3aTBOpA; @ — Yroa noBopora HHXKHEeH NJAOCKOCTH MNONJaBKa
TIpH MoABeME€ 3aTBOpa,




Toraa xoopauHATH NEHTPA THAXKECTH ILIOWAAH MOMJABKA 3AMHUIEM B
BHJAE (DOPMY.JIHL.
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Puc. 4, Fpadbuk H3MeHeHHs BHITATKHBAIONIMX MOMEHTOB JAR ABTOMATa C HONAIBKOM
B OTASNLHOM KOIOAnE, .

G—
rie — B pajHaHax;
e J%'F_ -p+8 — MAOMIA L NONJABKE; (2)
@ =>b -5 — o6bEM NONJIABKA; (3)
p= U+ Y — BHTAJIKHBAIOIIAS CHJIA; (4)
T — yieJasHelH BeC BOJAH;
M= x_v7¢os [?;“} — CTATHYECKHA BHTAAKHBAWIIHHE MOMEHT. (5)

B cBA3H C TéM, YTO BeJAHYHMHH CTATHYECKHX MOMEHTOB MOMNJaBKAa H3-
MEeHAIOTCS TIpH noibeMe saTeopa mo npamofi (puc. 4), AOCTATOUHO HAHTH
no ypasuenuio (5) anaueune momenro M,, M, naa AByX YIVIOB OTKphI-
THS 3aTBOpA NPH PACYETHOM TOPH3OHTE.

3a pacueTHble YIJB OTKPHITHA HPHHHMAeM HadaAbHBIH yroa a =0,
KOTZ@ 3aTBOP 3aKPHT, H &;, KOTJa 3aTBOP OTKPHWT Ha yroa 20—25" (momn-
aBOK MOYTH NOJHOCTHIO BEIXOAMT M3 BOJM NPH PacueTHOM TOPHU3OHTE).
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Yron nakjaoHa 1Je4d KOPOMbICJa HafiieM, pENE ypaBHeHHe

sin B—a) M (6):
sin {ﬂ—nlj M:
HJH
sin B-cos e —cosB-sine  M; -
sin B-cos ay—cos f-sinay ~ M, (7)

Ioacrasue B ypaBHeHHe TPHIOHOMETPHUYECKHE BeJNHYHHE YIVIOB & H & H
pelB ero OTHOCHTENbLHO yraa P, Mbl ONpeAennHM Yyroa HakJAOHA nJaeya
KOHTPrpysa, ypaBHOBELIHBAWIIETO MOMEHTHI.

~ Paccrosnue /, Ha KOTOPOM AO/KEH HAXOAUTHCH KOHTPrPY3 OT HMEHT-
pa ocH BpalleHHS, 3aJapasch BECOM KOHTPrpysa, YCTAHOBHM M3 YypaBHe-

HHA
M;=G-l:sin (B —a), (8)
rae G — Bec KOHTprpysa.
Torna -
M .
b= G-sin {lﬁ — a) fg)

Ecad navaabHBIA yroJ OTKPHITHA 3aTBOpa npu pacuere pasen 0°, To
s 10
b G-sin B (10)

Pexomenayem cenaTh NPOBEPKY MO BTOPOMY NPHHATOMY Yray OT-
KPHTHS
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Puc. 5. I'paduk noanepwands rOPH3IOHTa BepxHero Obeda
A8 aBTOMATa C MONAABKOM B OTHEeIbHOM KOJoaue.

B pesyabtate noabopa npueMJaeMbX pasMepoB IJieYa H BEca KOHTP-
rpysa HaXoIHM palHOHAJLHOE KOHCTPYKTHBHOE OdQopMJaeHHe aBTOMaTa.

OnuiTel, NPOBELEHHBIE B FHAPOMETPHYECKOH AabopaTopHu Haa AeficT-
BYIOIHMH MOJE/JAMH 34TBOPOB-aBTOMATOB C MnapaboJH4YecKHM # NpaMo-
YrOJbHbBIM OYE€PTAHHAMH IHTOBBLIX JOTKOB, MOKa3aaH, 4TO aBTOMAT Bepx-
Hero Obeda c MOMJaBKOM B OTAEABHOM KOJOMALE 1DH NPaBHABHOM VCTa-
HOBKe H nojaDOpe Beca KOHTPrpysa padoTaeT BeChMa TOYHO. 3TO BO3MOKHO
OJaarogapsa M30JA0HH NOMIABKA, YNpapidlomiero ABHAEHHEM 3atBopa, OT

AAHAMHYECKOTO BO3JAeHCTBHA MOTOKA BOJAH, ﬂpﬂﬂﬂﬂﬂﬂl&ﬁ HEPE3 COOPYIKE-
HHE.

T=493 g7



Tounag paGoTa asromaTa (puc. §) HAUMHAGTCS OT 34KPHITOTO N0JA0-
JKEHHA CerMeHTHOTO 3aTBOpa, KOrxa yroa noBopora «=0, 10 pacyeTHo-
ro, KOria MHUTOBOE OTBEPCTHE MOYTH MOJAHOCTHIO OTKPHITO. KOHCTpYkuma
noA00HOr0 aBTOMATA NO3BOASET NOGHTHCA NOJHOTO OTKPHTHS IIHTOBOIO
OTBEPCTHH HPH 3arayGjaeHHH HUKHENH KPOMKH [IONJABKA B KOJOALE HHXKe
MOpPora COOPYKEHHd, NPHYEM IIHT MOJHOCTBIO BBIXOAHT H3 BOJiM, NpeKpa-
man peryauposaHue peépxuero Oveda M npomyckas asapHilHbe PACXOAHI.

HCCAENOBAHHLIX ABTOMATaX BHHOC MOIJABKA B OTAEAbHHIl KOJ0Jell
NPHBOOHT K YBEJHYCHHIO YyrJaa OTKPLITHA [IHTa (B HCCAEJOBdHHBIX dBTO-
MaTtax) B 2—2,5 pasa no cpasHenuio ¢ apromaramu tuna ,Hefipnux®, ITo-
BHIIACTCA YCTOHYHBOCTL pPaboTH aBTOMATA.
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Puc. 6. 3arsop-asTomat pepxHero Obetha ¢ momaagkaMH B xoaojaue
Ha pacnpeaeanteie cosxosa O 8 [NoaopHol crenu.

Cayyad ONPOKHALIBAHHA IMHTA BO3MOMHBI TOJALKO NPH MaKCHMANBHHEX
yraaX OTKPHTHA € PE3KHM YBEJAHYEHHEM TPAHSHTHHIX PacXooB.

B lonopnoft crenn B coBxo3ax 4, 5, 6 Ha Bunyckax [Oxunoro ro-
JIOAHOCTENCKOro KaHajaa MocTpoeHo 0oJee jecaTH NOAOOHBIX aBTOMaToB
A5l MOAAEPKAHHA NMOCTOAHHOrO rOPH30HTA BOAbI HA pacxoaw ot 500 4/cex
a0 5 M*/cex. OGuuit BHA 3aTBOpa-aBTOMAaTa, YCTAHOBJAEHHOrO Ha pacnpe-
AeauTene B coBxose 6, moxkasaH Ha pHC. b,

Takum o6Gpasom, HCCAEAOBAHHA ACHCTBYIOIIHX MoOJAeNell CerMeHTHBLIX
34TBOPOB-2BTOMATOB MOKA3AAH, UTO

1) KOHCTPYKIHS MX MpOCTa BBHAY OTCYTCTBHA JEKaJd, YJAHTOK, MIKH-
BOB, Pa3JHuYHOTO pojaa AuddeperuHalbHbIX MEXaHH3MOB M JApPYTHX JeTa-
Jefl, YCAOKHAWILHX GOJABHIMHCTBO NPENJIOKEHHHX THAPaBAHUECKHX aBTO-
MAaToOB, HMeIHX Gojee TeopeTHHecKuil, YyeM NpPaKTHYECKHA HHTEpEeC;

2) nojsepKaHHe 3aMAaHHOrO rOPH3OHTA BOJH BECbMa TOYHOE,

3) npouecc mepeperyHPOBKH Ha NOANEpHaHHE APYTHX TOPH3OHTOB
H3MEHEHHEM Beca KOHTPrpy3a HJAH NPOTHBOBECA HeCJAO0MKEH, NPHUYEM Kax-
JBA OTAEJBHE IPY3 MOXET HMETh MapKHPOBKY AJAf oOnpeaeneHHoit ort-
METKH rOpH3oHTa BepxHero Goeda. MsameneHueM KOJHYECTBA IMOAODHBIX
rPy30B JOCTHraercs peryAHpoBaHHe p#Ajaa OTMETOK BepxHero Gbeda,

4) craTuueckufi pacyer MOAOOHBIX COOPYEHHH NPOCT H NAET TOYHBIE
Pe3yNLTaTH;
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5) MAaKCHMAAbHBIL Yyroa moibeMa IMHTA NO3BOJSET HOJHOCTBIO OT-
KPEITh IIHTOBOE OTBEPCTHE, UTO [AOCTHTaeTcs 3araAyGJeHHeM JHa KOJAOAua
M KPDOMKH MOMJ3BKa HHXKE IOPOra COOPYKEHHA MPH 3aKPHTOM MOJ0KEHHH
3aTBopa. B 3TOM caydae 3anmac nojgbeMHOfi CHJIL NONJAABKA, MPEOJOJEB
BaKPHIBAIOIIHA MOMEHT KOHTPrpysa, NMOAHMMAET NUT BHINE FOPH30HTA BO-
Jbl MPH MAKCHMaAbHBIX pPacxojax;

6) pabora apromaTta ycrofiuuBa G.aarogaps BHHOCY NONJAaBKAa B OT-
NeAbHHNR KOJOZell H JAHKBHIAUHH JHHAMHYECKOrO BO31efiCTBHA MNOTOKA
BOAH H2 HHAEHIOIO MJOCKOCThH NONJAABKA; .

7) AHanasoH NPOMYCKAaeMBIX PACXOJ0OB MEHAETCHA OT HyJAeBHX NPH 3a-
KPHTOM 33aTBODE 10 MaKCHMAJ/bHHIX;

8) METAIIOKOHCTPYKIHH ABTOMATOB MOTYT H3rOTOBJATLCA B 3aBOA-
CKHX YCAOBHEX OOALIIHMH NApPTHAMH;

9) KOHCTPYKIHS ABTOMATA YHHBEPCaJbHA H NO3BOJASET NPHMEHHTH €e
B KA4eCTBE aBTOMATA TFOPH3OHTA HHAKHEro Oneda nyreMm nepeHoca momaas-
Ka, YOPaBARIOmIero ABHMEEHHeM IHTA, B Ko0J04ell, KOTOpHIi coobmaercs
C HHXHEM OsedoM coOpyEeHHA. ITO O0COOEHHO BAXKHO B yCJIOBHAX 38BOJ-
CKOT'O H3rOTOBJASHHS aBTOMAaTOB. :

B measx noayuenHs MeHBWIHX AMNJHTYRL KojeGanuil 3arsopa mnpH
H3MEHEHHAX TPaH3HTHOrO pacxolla peKOMEHAyeM pa3MEphl KOJ0ANa Has-
Ha4aTh TAKHMM, 9TOOH NOAYYHTH HeOOJAbUIHE 3a30PLl MEXKAY HONAABKOM
H CTEHKaMH xoaoana. B TakoMm Ci1yyae NONAaBOK PaGOTaeT Kak MAyHEEPp,
3(Q(PEeKTHBHO NMOramas BHAY:XKJIEHHBIE KoaeOaHHA 3aTBOpA.

[Ips J0TKOBOiI CHCTEME KAHAJOB C YCTAHOBKO MX Ha Omopax KoOJO-
Jel Aas MONJaBKka HEeOOXOAUMO AeJaTh B BHAE  MOABECHOrO MeTalange-
CKOro pesepByapa C OTBepPCTHEM B JHe A5 OUHCTKH OT HaHOCOB.
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