[Tpoo. B. H. IInnerun.

Typogea Banki # e¢ Te0peTHueeERE ROSHPANACET N0N3HORD JACTRAS.

RNoxen 19-ro u Bagaao 20-T0 CTOXETHA, HPHOIHUIUTEIHHO A0 1918 r., MOEHO
OTMETHTH, EAK BPEMA 3aTHIIBA B HOABICHWU HOBHIX (JOPM BOZAHHX TypOuH. Kak
TeOpAd, TAKk M NpPaKTHKA, IOBHAMMOMY, S3aHHMAJIHCh HCENIOYHTEJIBHO BOMPOCAMIL
- pacmupeHns ob0racreil MpUMeHEHHA U YIYYMEHHA KAaUeCTB IBYX YiKe YCIEBIIHX
3apEROMEH/0BaTh ce0a THHIOB TypOoua—Pelton’a u Francis’a. JefictBureasno,
yemexH, AOCTHTHYTEe ') B 5TOM HANPABIGHMH, PEB3OUIIH BCE OEMUIAHHA: ABHIACK
BO3MOKHOCTh IOBHICUTD EO3(@HOUEHT Noze3HOro Aeficrsma Typ6un KFrancis'a Xo
- . 0.937, Typour Pelton’a zo. 0,90, MOIEOCTB 'OTHEABHRX ArTPEraToB NOAHAIACH JIA

-Typéur Francis’a go 55000 x. c., aia Typ6ms Pelton’a xo 30000 & c.; ¢ Apy-
- TO#l CTOPOHHL, Texe CAMEE TYPOHHH H3FOTOBAAKTCSH ‘MONIHOCTBHIO 10 AECATHX HOTeH
A0UIAJUAOR CHIK; 6JAroIapd TAaKHM TeXHIIECKUM BOSMORHCCTAM ¥ S8HAUUTEILHO Pac-
iNHPHBIUKMCA TIpeJelaM GBHICTPOXOTHOCTH, ABHIACH TIOXHAA BOSMOKHOCTH NId- BCEX
*CIyUaeB YTUINSAMUH BOAHOK 5HePruH OOXOTMTHCA TOABEO STHME JIRYMS THIAMH
TypOuH, mprueM BHIGOP TOTO HIM JPYTroro THNA, cO0GPABHO MECTHEIM YCIOBHAM,
He OpeiCTaBifder HUEARKUX 3aTpyiHeH#ll. Kasaroch, uTo HAYKa H TEXHUEA B 06-
.JACTH TYPGUHOCTPOEHHA JOWIIA X0 TAKOTO COBEPIIEHCTBA, UTO JAlbiie HTTH YKe
HekyAa. Ho Bor ¢ 1918 roga HaYuHAIT HEOKHJAHHO HOABIATHCA HOBHA (OPMEI
'TYpOnH, U TUPUTOM TYPOMH, IO HEFOTOPHM CBOHM KAaueCTRAM, MAJ0 YCTYIAKMUM
AIpeREUM  opMaM. \ « :

OcraBida B cropoHe Takme TypomHH, Kak Hydraucon-Francis Typ6umy 2?) u
Typéuny Moody ®), u3 ROTOPEHIX IepBas IO CYMECTBY OTIMYAGTCA OT Typ6mmsl Fran-
¢is'a TOIbKO 0coboit Gopmolt BeachBanmell TPy, a BTOpas ABIAETCA DepexofHOH
<popMoii or Typ6ur Francis’a k ykasmBaeMoff Hume TypOHHE Kaplan'a, ocrano-
BUMCA HECKOAbKO IOXPOGHEe -Ha CAEAYHIHX TPeX THIAX Typ6uu, reficrBuTeanHo
JIpejcTaBIAoONUX Goapuine ocobernocTy: Typounax Kaplan'a, Lawaczeck’a u Banki.

TlepBrie 1Be TYpPOMHA OTHOCATCA K IpYIIe, Tak HA3HBAEMEIX, TYPGHUH ¢ CBEPX-
HAABICHUEM, WM WO CTApO# HOMEHKIATYPe PeAKTHBHHX, OCIEAHSA E TpyIme Typ-
-OUH 0e3 JaBICHAA, HIM AKTHBHEHX.

Typouna Kaplan'a, nocamas ogHo BpeMa Haspamme Typ6umE Nagler’a f), mo-
“®eT’ 10 (opMe cBoero pabouero Koxeca OHTh Ha3BaHA HPONeLIeP-TYypOHHOM, Tak
KaKk J0OMaTKH, YNCIO KOTOPEHIX B Hefl A0BeZeHO A0 MHHNMAIBHOTO—4, MMEIT Heli-
“CTBHTeIbHO (opMy Jomacrefi mpomeriepa. Brarofapa TakoMy OTpaHMYeHHOMY KO-

1} B. H. Ilnmernn. VTausanua Bojmolt oHeprEM B ee IpomIoM M HacTosmeM. Bectamk Cu-
OupcKmx WHKeHepoB. 1922 r. Ne 1, ‘

<) Zeit. des Vereines d. Ingenieure. Festnummer zur Kasseler Hauptversamlung 1921.

%) Zeit. des Vereines d. Ingenicure. 1922, crp. 852, a Takme Zeit. des Vereines d. Ing.
1923, crp. 136. . » : '

*) B cBoeil craThe «VTHAMBAIMA BOXHOK SHEPIMH B ee MDONIAOM W HACTOAM(OM> & HA3BAX HTY
‘TypOmRy 1ypOunoit Nagler'a, B gacrosmee BpeMa mpropHTeT H300peTeRHa yeranoBieH 3a Kaplan'ow,
©N. 0 3TOMY MOBORY Zeit..d. Ver. d. Ing. 1921 N 8, erp..190 u Zeit. ¢. Ver. d. Ing. 1921.
N 22 crp. 587. ' '
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ANYECTBY I0TATOK, BEEHHE BOLHI MEALY HUMH IO o0menpurAToft Teopunu TVpORH
ABJAGTCA COBEPUIEHHO HETOUYCTHMEIM: JO IIOCASHETO BpeMenn CUBTAIOCH HE TOArKO
He TIPABUIBHEIM, HO H HEBO3MOmHEIM JMEHBIIATh YMCI0. M IIMPHHY .ONATOK 10-
TOTO, YTOOK B COCTOSHEH HOKOS TYPOHHHEL BOJA MOTAA TIPOXOLHUTH MEEKIY AORATEAMH,
Aake He compukacadch ¢ HuMH. OgHAKO, B TypouHe Kaplan'a rako#t mpoxonx Bo-
Abl, JAEHCTBHTENSHO BOSMOKHHE B COCTOAHHH 66 HOKOA, COBEPLIEHHO HCEINYALTCH
BO BpeMdA ee PaGOTH, GJarofapa upesBruafino BRICOKOMY = wucxy ee 0GOPOTOR it
BSAUMHOMY B3aMMOJCHCTBHI0 JDYT Ha IPYTa BOLAHAIX YaCTUN; YPe3BHYAHHO BEI-
COEOE 4HCIO 060POTOB M COCTABIAGT JOCTOMHCTBO HTOM Typounsl. Kospdumgent
OHCTPOXOZHOCTH TYPGHH Kaplan'a mosegen ® macrosmee BpeMa 710 2000 (mpuse-
ACHHOE YHCIO 060poTOB—550), XO0TA npaBaa oQQPHOAAIBHEES ONBITH H3BECTHL
TOABKO JJA TYPOHH ¢ GEICTPOXOAHOCTBD 700— 1200 (npuBenen. uncxa oGoporos
190—330), mpu gen 0Ea33J0Ch, UTO HPH. OHICTPOXOTHOCTAX B 700—S800 E03hpu-
LIHEHT NOJEe3HOro ReHCTBUA uMea s3HAUCHUE 0,839, a mpu GwICTPOXOIHOCTAX B 1200
K0appHIHmenT mMoxes3HOTO AeficTBHA He npescexopux 0,775 1),

B camoe mocaenmee Bpems Kaplan cBon 1ypuEy smaunteisno ycoBepmeHc:-
- BOBal, CclelaB JoHATKH Paboyero Koeca [OBOPOTHLIMH, YeM JAOCTHTHYTA HEH3MeH-

HOCTh  KOS()UIIHEHTa MOAE3HOIO felcTBHA TYPOHHE OPH [EPEMEHHOM pemuMe.
OGaacrs npuMemeRna Typoum Kaplan’a—waxonanoprsre ycramossu.

TypGausa Lawaczeck’a uMeeT Takme BechMa OrpaHHYeHHOe YHCIO JOIATOE H HpIf
TOM JIOMATOK BechMa CBOe0GPasHOH (OpMH: TOBEpXHOCTH IX MpPeiCIaBlIAeT BHHTO-
BYIO IIOBEPXHOCTh, IIPOMBBOJAIIAA KOTOPOft ecTs napaGora. baarogapa sHaui-
TEIbHO GOabimef LiuHe I0MATOYHKX NIOBEPXHOCTef, NPABHILHOE BeJIECHHEe BOIH
MEXAY JONATEMMH B3J€Ch COBEPIICHHO 00ECITEYeHO, H CBOGOXHOTO IPOXO0Aa BOJHI,
kal Meily xomaTkaMu B rypomEe Kaplan’a, yxe He cymectsyer.. Kospoduuuenr
OrCTpOX0AHOCTH TYp6HE Lawaczeck’s E0Xe0I6TCA B IIpefesax 450—800 (mpuse-
AeHHOE 4HCIO 060pOTOB 120—220), Kospunnenr noxessoro xeficTsug Tagoi Typ-:
OHHE TPH HCIHTAHWY ee B ITapaorrenGypre owasaica paBHHIM 0,87 %). O6racrp
IIpEMeHenud Typbumn Lawaczeck’'a—pra TagAX Maipix HaliopoB, INA KOTOPHIX
Aaxke caMbie GRICTPOXOJHSIE TYPOMHH Francis’a cramoBaTes Yike He MPHMEeHHMEIMH.

Typ6una Banki upexcrasaser n3 ce6a muuTo HHOE, RaK BOJAHOE KO0.I€CO, K
KOTOPOMY BOJ2 TOABOAUTCA IO LIMPOKOMY, HO OYEHS MAJIOMY TI0 BLICOTE HpAMO-
JTOIBHOMY COIY CHApYXM; NpPofild 10 MBOIHYTHM IOMATEAM KoJeca, H 0TIAB
TMOCIEIHEMY 9acTh cBOe# 9HEPrmu, 0TpaGoTaBIIAL BOZa IOCTyHaeT BHYTPL Kodeca
¥ CHOBA HAaNPABIACTCA yiKe W3HYTPH K NONATEAM, OTIAB EOTODPHIM CIEeLYIoUIyI0
JaCTh  OHEPrunN, BEIXORUT, HAKOHEN, HAPYEY. TakuM oOpasoM, Boga B TypOHEHe
Banki paGoraer Eak OB 1O IpHENMTY xBoHHOrO AeHCTBHA, ueM, ¢ OfHOH cropo-
HEL, "SHRUHTENBHO MOKET OHThb MOHMKEHA MOTEPA HPH BHXOIL BOAH H3 KoJXeca, a
¢ Jpyrofl CTOPOHE, paGouee Koieco Keraercs HE3aBUCHMEIM B CBOBM jIuaMeTpe,
OIAroNapA BOARMOKHOCTH SHAYHTENBHOTO yUMpenus Eoreca, OT KOIAYECTBA BOAW;
nocIefEee 00CTOATEABCTBO AAET BOSMOEKHOCTD COO0IATh KOXeCY YPE3BLIUANHO BHI-
COEME 9HCIA 060POTOB H 3HAYHTEIBHO yMeHbIaTh ero Bec (40 1 Er. Ha 1 xZ. c.3).

B a10ff BO3MOKHOCTH YMeHbBIIeHHA Beca TYPOUHH, a PaBHO U B BEICOROM KO-
PumuenTe moxesHoro peficTaug (moctHraer no 0,92) aemut IPeUMyIIecTBO TYpPOHHEI
Banki nepen typ6mmo#t Pelton’a. ITo coefi npuMenuMocTH Typ6ura Banki saxsa-
ThIBAGT B SHAUHTENbHOH Mepe o6XacTH UPHMOHEHHA Kak Typ6uH Pelton’a, Tar u
Francis’a. Beuiy upessauaitaoro HHTEPECa, KOTOPHI HPEACTABIAGT M3 ¢elA Typ--
Ouma Banki, B cury yrasamunx eg CBOHCTB, 4, He OCTAHABIMBAACH HOEA HA Apy-
THX BHINENEPEYHCIOHEHX TypOuHAX, B Bacroamefl craTbe Keiaio TONIRITEY Teope-

!) Mitteilungen iiber Bremsungen des Kaplan-Turbinen-Konzernes in Briinn: Die Wasser-
kraft. 1922. H. M 4, crp. 73. ) ‘

?) Budau.' Neuere Turbinen Konstruktionen. Die Wasserkraft, 1922, H. % 3, ¢Tp. 46 # ciex..
%) Ibid. -

\
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“HOTO YNCIa oﬁopOTos

10 ¥ TPeGOBATOCH AOKAZATH.

.ilnmeﬁ‘epox 1923, % 2.

“THYECKOT0 HCCIELOBAHUI :-noﬁ 'rypmmm ITaBHEM 06PasoM, ee E0d(pEHIHEHTa IO~

© .Je3HOro JLSﬁCTBI/IJI TeM 00J6e, YTO TaKOBOTO, Ha CROXbKO MHE H3BECTHO, XO HACTOA~

Hero ppeMen# He ObLIo caename. IIpemne Bcero, He TPYAHO NOKa3aTh, 4TO I TYyp-
-6ura Banki yIOBEETBODAET TOMY OCHOBHOMY COOTHOMIGHHIC MEXLY KOIHYECTBOM
paGoveii Bomsl (Q B M®/ cek.), namopoM (H B M.), unCIOM 0G0pOTOB B MHHYTY (1)
¥ TIpHBEJEHHEIM YHCIOM 000poTOB (D,), KOTOPOMY MofuMHAKTCA TYpOuEs Francis'a
u. Pelton’ a 1)

s

L ¢
HO]/Q J ,A()

"B caMoM Je’e, OUGBHAHO, UTO I AJA JAHAOTO KOJeca, Kak M J1A APYIEX KOXec,

-~

‘ :oupymuaa CEOPOCTb (U;) MOMET OWITH MPEICTABICHA COOTHOMEHHEM:

=D, ,
0, = 60 -—lol/HgH,.._. Y 55 |
Tfe, KpoMe YEas3aHHHX YiEe oﬁoanaqennﬁ D 06osHATaeT HAPYVEHEIR ,zma,me'rp KO-

Jeca B MeTpax, a A,—KO3(HIHEHT, npnnnuaemmﬁ OGHEHOBEHHO PaBHEM 0,44—
0,46; u3 II0CXEeJHErO COOTHOIERUSA HMEeM.

GOA;/QgH
: =D, .........‘..(3)

"Taxk Kakg, JI.&.!IGG Ha3HBaA IIIPIpPIHy OTBepCTI/I.H COILIa ‘IBPGB b a BBICOTY €ro qepes
@, Bbel‘lla, C O,ZIHOﬁ CTOPOHH, MOHEGM IOJOXKUTD

a b :
—Eb_—‘-—In’Dl_l\ﬂ e e e e e e e e e ._.(4)

" ¢ Ipyrofi CTODOHH, OYEBMAHO, HASKBAA CEOPOCTh BHTERAHHA BONH H3 COILIA

yepes ¢, IpuIeM ¢, = g }/2gH, re ¢ ~0,96—0,98, umeem
: Q=abc,,

TO NOACTABIAA B TOCIEJHEe COOTHOIIEHHE SHAYEHHA & M D u3 (4) n BRATERNO
Aq, TIOTYIHM

Q=mb? ¢ /2 g H = mk® Diz,z,o ]/"QgH;,.. N )
TOXCTABIAA Tenepb U3 TMOCIEZHETo COOTHOWEHHA sHavYeHHe D,: _
o ‘ .D:';_‘_‘f-.% R () I
kyme V2gH |

i
: 60.3, kY me.(2g H) " ,
{ n= I/Q . ()

Hmaraa B Beipagennn (7) Q=1 u H—— 1, moxyuum BLIDAEGHHE 1A IlpHBe}l;eH-

N

- 1 e ‘
n, = 0% Vmek@g) L g

T

a Xead cooTHomenHe (7) Ba (8), nMeeM

, L N ()

TLOCMOTpUM, Temeps, Kakas CBA3b AO.LKHA CYNIECTBOBATh MEKAY CEOPOCTAMHU

“”TG‘IBHIZW ,BOIBI 110 JIOIIATRAM KOJIECA, OprmHHlel GROIIOC'IHMH H SJIeMeHTaMHE KO-

"y ‘B, H.-Tmgerun. VlpuBefenHoe WHCIO oﬁopo'ron y 'rypoma Pelton’a. Hasecrna CrOmpcenx

~

o L
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zeca TypomHM Banki. Ha gepr. X 1. u3o6pasmeHo cxeMaTHUeCEn B paspese pabo-.
466 KOIECO pacCMaTpHBaeMO# TYPOMHH, IIPM UeM YEasaHH 0GOSHAUCHHS Beex '
* CROpOCTeH# TeUeHHA BOJH, OKPYEHEIX CKOpOCTeH H YIIOB, A€JAEMHX IONATEAMI o
BXORHEIMH ¥ BHIXOEHHMH ITUBEPXHOCTAMH. Coma@go 3TOT0 - YepTema, IPekLe BCero

nMeeM ‘

W 2=1,2} 2 — 21, ¢, Cos a; =h?Q2eH)+¢*(2gH)— 42, 9gHCos o,
OTKYJAQ

W= V2gH, V1, F¢' =2 5Cosa, . . . . .(l0)
~Eean  mpepnozomuTs lalee, 9¥T0 aGCOINTHAA CKOPOCTH BHXOIA (c,) BoxnI BO-
BHYTPb KOI€C4 HOPMAJBHA K BHYTPEHHEH OEPYHHOCTH EOIECA, TO 0UEBHIHO LOAEKHO
CYIIEeCTBOBATD COOTHOINEHHE coL ‘
. - — 2 -
. L W =1 g2,

’

. R )
TpH ueM U, —u, Rim,uul, 0603R4YAA OTHOMEHHe BHYTPEHHEIO PALHYCA (R,)-
1

Koreca k Hapyxmomy (R,) uepes w. Co ckopocrsio Cy . BOJA BRIXOAHMT & JIONATOK,
TIPOXOAUT - BHYTPEHHEE IIPOCTPAHCTBO €r0 M CHOBA NOIXOLMT K JONATRAM, HO ViKe
U3-HYTPH; TIPH HOPMAILHOCTH BXOJd, OUEBHAHO, XONKHO CYIECTBOBATH COOTHO-

1IeHIe .
A 2 11 2 ., 2
W™= U2 + C®,
OTEYJa caepyer ‘ e
’ \ ' Wy == W, \ .
YTO BECHMA BEPOATHO. Iam Eak TaJee CKOPOCTh €, HIPAeT HPH BXOLE B KOIECH |
H3-HYTpH Ty ®e€ pPOIb, YTO H C, NPU BXOJE CHAPYEM, TO MH NONKHEL TIONOEHUTE-
‘ ' Y .2 A R
u, :_‘_t)_‘Van?_:-_“L = .

HIH HMeeM

" NOCIeXHHE COOTHOMeRNS ,mam‘ BOSMOEHOCTD ONIPEACNHTD W, == W, :

‘ ' W,::WQ::};]/QgH]/'¥2+}\02 R ¢ A5 )
Honaraa nazee ¢, — Y'2gHA, u IpeATIONarasd, 4YT0 9T CEOPOCTh HOP—
MaIbH E. HalIPaBIEHUI0 OTHOCHTeIbHOH BRIXONHOH CEOpOCTH W, , MMeeM
. » —_ 2 2 *
: N W =12 —c,?,
OTEYfa, NOCIE COOTBETCTBYIOIIHX IIOXCTAHOBOE, _ , _
| . v,=V2gH Y= A . . ... .. (12
Jomycrum Temeps, uTe’ OTHOWIEHUE Wy K Wy TREOBO #e, Eak Wy K W,, T. e..

JONYCTHM, 9TO _
Wy pVetA  w,  YRI—A

R DY T e 7= a= R

- . . / ' ’
ey VN =A et
= ‘/_ ;;mz_,?/ }\0‘—‘%@2-.-'—2/\0.9(308 ) ; .. .. . (13)

‘ ‘ W, W ' o '
IPH BCAEEX ADPYIHX omomenmx/#‘— E ?’— TioxyunM, OY€BHAHO, ¥ APYroe 3Ha~-
‘ . ‘ ' 3 1

OTEY]3,

YeHNE {1 , L , o
~ TonpoGyem Temeps OLpeReIHTh THIDABIMYECKHE II0TepH B TypSume Banki w
‘ee  ROdYPUIOUEHT 10Je3HOFO JefcTBHA. Tlorepn s1H,' 0YeBHAHO, KAk U noTepH B:
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~rypGune Pelton’a, mogpasmerdoTcAd Ha IOTEPH B paGoueM Eoxece il Il0TepH B
1101 BOIAMIUX opranax IepBEe M3 HUX, B CBOK 0Yepeib, NOAPasHeNAlnTCA Ha IO-
“Tepu: | _ ,
1) mpu BXoAe B pabouee KO0Jeco; o
2) Ha TpPeHHE ITIPH INPOTEKAHMH BOXEL IO JIOHa.TRaM )
3) OT MCEDHBIEHMA TIYTH NPH NPOTEKAHHMH BOAGKL MO JONATEAM;
4) IpEH BHXOXe BOAW H3 pafoyero soreca. Ilotepd B no;mozmmux opraﬁa,x
MI0APAseNA0ICA Ha pOTepn B : ; ; .
5) comae '
6) moxBOAAIeH pr6e :
HOTepa 1ipn BXofe B pabouee E0TeCO ONPEEENAETCA U3 CleXyOmuX coo0pa~
weBUii: XoTd JIOTATEM pabowero KoIeca HMenT HeOOIbIIYI TOIMHUHY 3—5 MM,
HO Bce e yrox (() saocrpeHnd MX npH BXOfe BDAN JH YAACTCA GIEJATh MEHbINE
-8—10% pomyckad!) maime, UTO BXOZHOH yrox a, 00pasyeTcs BXOIHOH NOBEPXHOCTHIO
¥ npaMoft, nersmedt yrox (B) BsaocTpenus HomoxaM, HaljeM, uTO DOTepAHHAA
-CEOPOCTh Ha YJap, KOTophifi MCOBTHBAET CTPYA NpH BXOKE H IONATEY, ONpee-
auTcs BeamuuHoRt W, Siny=w, Sinf/, .
TaruM OﬁpaSOM BEICOT?, LOTePAHHAA HA VAap, IPEILCTABUTCH coomomermem
: - w,28in%y
hy = ———
2g
2 nozxcmmma BHAYEHHE W,, UMEEM
; . b, — 2gH()\2+<p.~2locpCOSaO)Sm2"/
A} 4 ) 9 g .- ; .
‘Pafora, mOTEpAHHAA HA YAAp, 0UeBHIHO Gyzer
© Ly=23Qh, =3H (2 ¢2—2) wCOSdO)Smg‘{mk“‘D 29 V2gH,
| -060osHaYad BEC OFHOTO KyO. MeTpa BOAHL 9epes o, H TOACTABASA 3Ha¥eHHe () M3
{D); BBOJA B MoCIeJHEe COOTHOLICHHE 3HAUEHHE D u3 (3), uMeeM

3

. . 5/9 ‘ .
y - . 3 1
v Ly =002+ 92— 210 Cos ) Sin? y mk® ¢ (2g)/2602>\2H2n2.
<OTHOMIeHNE BXQIHOl l'[OTepI/I B paBore E no.moﬁ paﬁoTe (oQH) Typ6nﬁm oyaer
L, ) 6072, ' A
»—~_(k 2+? — kcpCOSao)Smeymk?go(Zg) / e TE :—.F_, . (14)
T . 0 o
' ' C ‘

-0003HAYAA BeCh MHOMUTEID npn yepes A, H uMed BBUIY cooTHOMEHHe (9).

Q 2
IIOTepa Ha TpeHue Iipu \upo'remﬂnn BOXH T0 JODATEaM Pab0dero KoXeca
~onpenem'rca 10 H3BECTHOMY cooraomenmo , \ .
2
b=t II{W
2 .
'TIe 22—-oumnmﬁ k03 (dumpent, R——mnpamnqecmnﬁ paaunye, l—pxiuHa NYyTH
"BOAEL TIO Jxona,me, 4 W—CKOpPOCTh TPOTeEAHAA BOZH. BBHIY TOro, 4T0 CKOPOCTH
W BCEe BPOMA MEHAOTCA M TOUYHHE 3aKOH HSMEHEHHA ed C Mnﬂoﬁ TyTH HEUsBe-
CTeH, pasofpeM Bech IyTh Ha 4 YaCTH W XA KAEAOH U3 HUX UPHMEM CEOPOCTH
PARBHEIMI COOTBETCTBEHHO W,, Wy, W, M W, TOIAa Npejbixyliee COOTHOIICHHAE OpH-
MeT BHJI, ecId eme noj 1 OyzeM IOHHMATh IIOJIHYIO FAMHY UYTH BOAHL HA JOWAT-
mx KOIeca:
& 1 & I

hz;'ié—{wlg—}—\n'ﬁ—{—wsz—}—v&f }— Rsg {W12+2W2’—]—W }

1) Jag yMeHLUIEHHA CYMMBI BCEX CONPOTHBIEHHE OT ncfcpnnxeﬂm{ 6mxo GH BHIOjHEe OpiA=
Mym, AeAAMY0 YroX 3a0CTPEHHA JONATEA TONOIAM OTKEOHATH HOCKOIBRO OT HAUDABAGHWA CTPYH
.. BAYTPh;, MEL DTOI0 He JelaeM, BBEAY CDABHHTOIHOH MAJOCTH YIIa aaocrpeﬂnﬁ ) CM. [0 STOMY
, nonoxy R. Thomann. Die Wasserturbinen, 1908, crp. 67.

.

g



Pabora, HOTepﬂHHaa Ha y1ap ONpeAeIAETCA Tak -

-1 1 , N
w, 2w, 2~}—-W 2 mk2D,2y }/ 2gH;
8 g R :
a TOACTABIAA SHAUEHHA W,, W,, W, n D,, umeem
' 23 2
g A,

il
: 1 2 :
L, =38 [p mk? w'(2 O S {%’ﬂ) 2o @008y (21 2)--A}

OrtHomeHEN® PAOOTHL, rrorepaﬂnoﬁ Ha TpeHHe, K Ioamol pafoTe TypOumsl Gyrer

L, 1 /2602 Ay \
—L—:E Iimk”cp(z g) { 22— 2h 2008y - 22 (24, 2)——AJ N
3 .
H /2 Ag b\. 1:)
Xn2Q ‘“n(,?"""""'("

MMes BBHAY ONATH coomomenne (3) m 0603Bauai BCE Bmpameune nepex i
yepes As. .
Tlorepa B Hauope 0T HCKPMBIEHHA TyTH CTPYR BOAH IIPH IIPOTEKAQHUI IO 10~
narkaM paGouero koieca MOHET OHTH ONpejeieda TOKE IO USBECTHOMY COOTHO-
WERUI B
‘ . O, W
907 2¢g’
rje 8,—yrol OTKIOHEHHA CIPYH OT IIepBOHAYATLHOTO HanpaBneHna a Koahu-
! - e \3,d v
uuent &, == 0,124 43,104 (‘p—) —IA caydasa NPAMOYroibHOR chyu npu yeM

hy =

9-e—TOAMUHA CTPYH, & p——pannyc EPHBUSHH M30THYTOr0 MNYTH CTPYH. Bnunv ne-
PEMEHHOro 3HAUEHHA W H 31eCh DPAXOIATCA paaﬁnnama Bech OYyTh Ha 4 9acTH,.
HoJaraf His Kamiof ¥3 HEX CiOpOCTH COOTBOTCTBEHHO PABEBIMH W, Wi, Wy, M
W,; TI0 aToMy OyfeM #Merb |

8 &
% S, s 1w
by = 2.0 le w2 2 W, - W, }
Pafora, noTepsEHas OT HCKPHBIEHHA IPEACTABATCA KAk
60, £
Q

— : Y o2 2 70
L, =3Qh 7360 2g{w1 2w +w,? }mk D% e 1/

a TOACTABIAA 3HAUEHMA W, Wg, w, i D,, GyaeM uMerh

-

N /2 2 2 {9 }
2 — 02—9k A
360E mk2 ¢ (2 ) = n2 . A 292 —2hpCosay 22 (122 — A]
Jas oTHOMEHHA PaldoT, norepﬂﬂnoﬁ 0T HCKPHBICHHH, K nomioﬁ MOTYUHM BB

~ pamende
. La

L, =

& b, 60202 5 9 q
1 =300 mk"“?@g)' | ﬂg"'”i%o"’—k?i——thCosa.,%«zp-(l-|-xo-)__A~ 5
| o ,
H /2 mA o /
Qll :no“, D I (16)

BBOJIJI onATh HPHBE}IGHHOG YHUCJIO0 OGOPOTOB 1 0003HaYad BCG BHIpaEKEeHHE nepem

1
o2 uepes A,.

IoTepa mpH BEXOZe BOIW M3 PalOYero Koreca HaflgeTca TakHM 00pasoM:
a0CON0THAA BEIXOLHASA cmopom BOALL M3 KOJeCa BEIPAEKAETCH ‘

=V2sHA,
1) Ph. Forchheimer. Hydraulik. 191 4, orp. 243.
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OTEYyZa WMeeM MOTepl B Hamope

- N (‘ 2 .
h, = 2= A H.
1= gg=at

Pa6ora, mOTepAHEAA OPU BHXOAL, OyAeT
' L, __th,.__&AHmL?cp (2g)/ in2)sz/2

4 JiA OTHONIERHS pabor, moTEpAHHOM /npu BHIXOI€ BOXHl M3 KOIECA, K TOXHOR
padore TypOuHH 6y1xeM MMeTh BEIDAKEHHE

3/ .
L, _ \ 3, 600 H'* A, -
1= Amkcp(2g) e G = g .‘.(1;)

BBOAf, KAk H DaHbUle, NPHBEICHHOE WMCIO 0GOPOTOB H 0603HAUAL BCE BEIPAKE-
HHe Tiepej, epes A, |

i

TakuM 00pasoM, DoIHaf OTHOCHTEJAbHAA IOTEpA B pa6oueM Koaece IpexcIa-
BUTCA B BHJE:
i=4

ELI 1+A2+A3+A A
1_ :

n,? ny?

, e .. (18
i=1 -
ecan 0603HAYATH CyMMY A,—}—A,—}—A A, uepes A.’

IIepexoml TeéIepb E BRACHEHAI HOTBpI) B IIOABOJLHIIIHX OpraHax, nmpeixie Bcere

OCTAHOBHMCA Ha IIOTEpe B comlIe; 3Ta IOTepd, oqunnno uerno onpenerme'rca HB
coomomenm{ ‘

\

B camoM. nexe, Tak Rak Q==a b co, TO €, == —%:—fn%T’ a TOTOMY
£, Q2 '

) }15:—~9—-———4 5
2g b*m2

WIH, HOACTABIAA 3HAUeHHE D gepes ), 13 (4), a 3HaueHHe D1 U3 (6), HMeeM
. 85\ QZ .‘-:l n&
5—9gmgk‘60‘)\‘(2gH)2' ;
Pabora, norepaanaa B COILIE, IIpeiCTABHTCA KAk
3 ik
C I =—3Qh = 92 _ e s
g m*k* 6042 (2g H)
4 OTHOIEHHE paloT, MOoTepAHROf B comie, K TOAHOH paﬁo're TYpOMHLL Oyzer
L, £, =t T ntQ?
T T m?kf60° At (2g)° AP ‘ »
BBo,m #-37ech IpUBEIEHHOE THCL0 060pos0B 1 -0003HA"AA BCE Bmpamenne nepexn
ng* uepes B,.

Hagomer, THOTeps B Hamope Npu npowemmm BOAHL B nomso;mmeﬁ Tpyoe Hafi-
AeTCA COBEpPIIEHHO Takke, KAk 5TO HaMH cieranol) axd TpyOH, noxBogamed BoAy
- K Typ6une Pelton’a. Hpe,mo.uarax uT0 CpefHu#t THAMeTp HOABOZAIIEH TPYOLL
.- eCTh Dy, uMeeM, corracHo QopMyxas Dupuit, J34 IOTePAHHOr0 HAMOpPa .

@
ha p— Eﬁ T"_ L,

1) B. H ngeran. IIpuBegennoe umcxo ooopo'roa y Typ6an Ilemona Hapecraa Culmpckax
.Knmwepon 1923. N 2 . :

h

=B, 0%, . . . .. . (19)

N

-
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Y .
TIe & Roaq)dmxmem, UpuRAMaeMEIE paBEEM 0,0025, a L pamwa TpyoH B MeTpax;
3T0 BHPAHCHHE ME MOMEM IHeperucaTh Tak ,

p—z 9 L.
’ 6 D (] DO‘ ‘Do b L |
‘kscema MOEKEM MOIOKUTH D =Dy ﬁ“ = v Dy, a Tak®e - =, a TOrIa
| . D, -
"hy=t ——— o
‘ !6 78 vl Dll A
2 Temepb, MOACTABIAA 8HaueHnme D,, nMeem ‘
: : 25 népt
“hy =%, R

vA60% Nt (2 gH)? ;
TOTepAHHAS paﬁom B Tpy6e BHpasuTCA Eak. :
3k QPorint ‘ )
Ly=3Qhe= Y 60% Aot (2g H)?
1Ad OTHOINCHAA norepaﬂﬂoﬁ paboTH E moxHOM pa6ore TypOuEHI Haﬁ)xeM
' - Ly & o =t an"
| L T Vet (2gr  HS
Gyuuapﬁaa OTHOCHTeIbHAA norepa B paGore B COILIE K prée Oyzer
i=2

‘ SQ:——E Bi no“:\Bno‘; E N €.(0))
. i e / L.
~ebosnauas cymmy B, - B, uepes R. T
HagoHel, NOIHAA OTHOCHTEIBHAS noTepﬂ B pa@o're pado‘rero Romeca B conne
b’ nonsonameﬁ Tpy6e npe,zxc'raBuTca Rag , A
S=8, 8= ““2-,-13110 e
OTEYa JcIoBHe minimum’a IIOTepB OYJIGT o
ds
: “dn,
¥ CIETOBATETHEO HauBHToAHeHmee IIpHBe,ll.eHHOB YHCIO n6opo'IOB NOIyINM B BHIS

6

A

n, = -—-'—‘........'....*“..(22)
2B o /

lopcrapiaa sT0 3HaueHHe 1, B €0OTHOMeHHE (21), HafieM MHEMM&JH:HYIO Beau-

mmy 110Tepb )

A

Sm1n==189'|/A2B e e e .(23)
€CIHN  paccMaTpuBaTh TOJIBKEO paﬁoflee ROJieco u comio, TO, OquH,ZIHO OTHOCHTOIH -
HEld MHHHMAJbHHA lioTepu HpeZI,GTa.BHTcH B Bﬂlle ‘

SR Smin =180 )/ A7B; . .. ... (24)
Hpnmenm: BHBE/JeHARLA COOTHOMEHNA K TAKOMY IpuMepy : Tpeéyerca Ha.ﬁ'ﬂi TAaB- -
- Hellime pasMepPH M K0didumuent mozesmoro AefieTua Ana TypGHEH Banki npn
OJBJIYIOIHHX JAHHEX : Q==0,0447 m%/ceg., H==20m., n=2300.

- HpuruMaes : ¢ ==0,97, A =0,46, «;=—20°, a=0, 01 =25 82_00025
A_..OOI 8, ==160°, D, _..02 L—=40

J/_, — 300 _@9}&1 — 21,2

V V208

=0V 2gH=0,97. 1V 2.9,81.20 = 19,2 u/cex.

- Ompepexden : ng —n
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K crarhe B. H. [unervna. «Typ6una Banki n ee TeOpeTHyecKnit KOBOGHLIMEHT
1TONEe3HOro NeNCTBHA». D o
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0, 0447

f (maomags comta) == abh = ~ 2“___0,’00233 M2
- | f 0, 00233 |
_ —0. 9 '
L hE = e e 333 M.
& 0,01 ’
= = 5 gagy =0,0429.
M= = e =0,0429
“-31
b 0,2333 -
O P — 2
. ___ /- ]/}\”2_.__[3 . 9 P) 9% : .
*"“/ e Vi, el plosa =0, 468,
’ Dyi=pD,=0,272 w. 4
Ri=0,01. ,
5=0,06,

- Tocxe BGBX BTHX npe;mapu'reﬂbamx npegmoaoxeHufl 1 I10ZCUETOB; HGTPYJIHU
_yHe BHYNCIHTD. 3HAUCHHAA A,, Ay, A,, A,, B, u B,; omu Oyayr: A, ==0,1072, .
A,—1,1286, A _..1,4167 A —_0 4460 B = 0,0000282, B, —O 0000154 |

npuveM == O 396
Tamm 06pa30M ooomomeHHe (21) npnamaa,e:r BUA
s 2,9 L0, 0000436 n,L
n,2

'Haumro,meﬁmee npnneﬂ;enﬂoe yHCI0 06OpoToB Gyxer o

=1/ =1/ —29 @,
2 B | 0,0000872 ~

T.. €. COBEDIIEHHEO OXNHAKOBOE C TeM, KOTOPOE ME HAIMK II0 COOTHOIIGHIN (9).
~ Haumespmyo Bermuuny moreps HafizeMm mm BCeil yCTAHOBRU IIO coomome-
HHWO (23): PR
- Smin=1,89 1/A2B =1,89.1/2,99%.0,0000436 £ 0- 13,
3 g pabouero Koieca ¢ COILIOM. (TYpﬁHHa) II0 GOOTHOUICHHID (24)
| S'min=1,89 )/ A?B, =1,89 }/2,99%.0,0000282 2 0,11.
OTRnya, cnenyeT 970 noacp«pmnem noueanoro neﬁcmna Beel ycmnomn Oyaer
‘ 1=0,87, o ~
3 Roacpcpmmen'r TI068HOTO AeHcTBrs Typﬁnam | \
'q__.O 89.

Hpn 6o.nee THIATeAbHOM MHCIIOXHEHHH, TIPH MeRbmedt anmne 10MATOK, NPE
MeHbIleHl pajfiaabHOE JIMHE JIONATOR, 0YEBHMAHO, BOIMOKHO €Hle MOBHCHTE. Roa@-
QuUOHeRT ToaesHOTO IeHcTBEA M OBECTH JO TOH- BeJHIUHH — 0, 92, mom‘opaa ‘Ha#i-
Aeng Gmm npH ncanaHM KaB ymasaﬂo BHIIIE, «
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