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https://www.formuladen.com/ru/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%83%D1%8E-%D0%BC%D0%BE%D0%B6%D0%BD%D0%BE-%D1%80%D0%B0%D0%B7%D0%B2%D0%B8%D1%82%D1%8C-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82%D0%B0-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16278
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

7) MukoBas Harpy3ka ¢ y4eToM koaduLmeHTa Harpy3ku ans TypboreHepatopos ®opmyna [

dopmyna Mpumep ¢ EanHnupbl QIS eI (o]

8) daKTMYECKM NPOM3BEAEHHAN SHEPIUSA C Y4eTOM 3aBoackoro caktopa ®opmyna

dopmyna Mpumep ¢ EgnHnubl
E=p-w 250kwn = 0.5 - 500kw*h

9) ®dakTop 3aBoga ®opmyna (af

dopmyna Mpumep ¢ EauHnupl OLieHUTE hopmyny B
E 250 kw*h
=_ 05 =—"""
w 500 kw*h
10) OueHka gocTynHon MowHocTn ®opmynsi
10.1) FonoBHOE KONM4YECTBO rMAPO3HEpreTukM Popmyna B
T
p 0.77xw
HW — + hl . 4.5661m = m + 1.5m
ater 9.81- Ufiow - T ocation . . m’/s - U.
10.2) KonunyecTtBo rugpoaHepreTuku ®dopmyna @
ooy
p = Yt Aflow * (Hl - I-IWa‘[er) il
B 1000

I'Ipmmep ¢ EounHnubl
9.811N/m* - 32m/s + (5m - 2.3m ) - 0.80

0.6781kw = 1000

10.3) Hanop otpaeTcsA aHeprum Yepes ruapaBnuyeckue Typ6uHbl dopmyna @

| Popmyna | OueHuTs dopmyry [
q _ ETurbines +h
Water — 9.81- Ui - 1 - Tw location

I'Ipmmepc EavHuupl
522.36N*m
2.3m = + 15m
9.81-32m?;s - 0.80 - 2.6
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https://www.formuladen.com/ru/%D0%BF%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F-%D0%BD%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82%D0%B0-%D0%BD%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B8-%D0%B4%D0%BB%D1%8F-%D1%82%D1%83%D1%80%D0%B1%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16272
https://www.formuladen.com/ru/%D1%84%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8-%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F-%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16274
https://www.formuladen.com/ru/%D1%84%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8-%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F-%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16274
https://www.formuladen.com/ru/%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80-%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16273
https://www.formuladen.com/ru/%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80-%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16273
https://www.formuladen.com/ru/%D0%B3%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BA%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE-%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16283
https://www.formuladen.com/ru/%D0%B3%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BA%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE-%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16283
https://www.formuladen.com/ru/%D0%BA%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE-%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16279
https://www.formuladen.com/ru/%D0%BA%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE-%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16279
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BF%D0%BE%D1%80-%D0%BE%D1%82%D0%B4%D0%B0%D0%B5%D1%82%D1%81%D1%8F-%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8-%D1%87%D0%B5%D1%80%D0%B5%D0%B7-%D0%B3%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%82%D1%83%D1%80%D0%B1%D0%B8%D0%BD%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16290
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BF%D0%BE%D1%80-%D0%BE%D1%82%D0%B4%D0%B0%D0%B5%D1%82%D1%81%D1%8F-%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8-%D1%87%D0%B5%D1%80%D0%B5%D0%B7-%D0%B3%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%82%D1%83%D1%80%D0%B1%D0%B8%D0%BD%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16290
https://www.formuladen.com/ru/%D0%BF%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F-%D0%BD%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82%D0%B0-%D0%BD%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B8-%D0%B4%D0%BB%D1%8F-%D1%82%D1%83%D1%80%D0%B1%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16272
https://www.formuladen.com/ru/%D0%BF%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F-%D0%BD%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82%D0%B0-%D0%BD%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B8-%D0%B4%D0%BB%D1%8F-%D1%82%D1%83%D1%80%D0%B1%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-16272
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10.4) NMepuop nogaym aHeprum Yepes rugpaBnmyeckue Typo6uHbl Popmyna @

KDopMyna OuenuTs chopmyny [
ETurbines
T

W=
9.81 - qfoy - ( Hyater - hlocation) ‘N

I'Ipmmep ¢ EounHnubl
522.36N*m
2.6

" T 981 -32mys - (23m - L5m ) - 0.80

10.5) MoTeps Hanopa Npu Nnepeaaye aHepPrum Yepes ruapaBnMyeckne TypouHol dopmyna (af

OueHuTs chopmyny (€
h _ ETurbines H
location 981. 0w - M - Tw Water

I'Ipmmep ¢ Egunnubl

522.36N"m
15m = - -23m
9.81-32m?¥s - 0.80 - 2.6s

10.6) MoTeps Hanopa ¢ y4eToM KonuyecTBa ruapoaHepreTukm Popmyna B

[‘Sopuyna | OueHuTs chopmyny (€
h P H
location = 5o = | Mwater
9.81- gfow M
I'Ipmmep ¢ Eaunnubl

0.77 xkw
0.7661m = _— -2.3m
9.81- 32m¥s - 0.80

10.7) CKopocTb NOTOKa BoAbl, NepeAaHHON 3Heprun Yepes ruapaBnuieckue TypouHbI
dopmyna @

[ opwyna | OuenuTb chopmyny [

ETurbines

981 ( Hyater - hlocation) ‘N Ty

I'Ipmmepc EavHuupl
522.36N*m
9.81- (2.3m - 1.5m ) - 0.80 - 2.65

Aflow =

31.9998m3/s =
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10.8) DHeprus yepes3 rugpaBnuyeckue TypouHbl dopmyna @

OuenuTs chopmyny [

ETurbines = (9'81 " Aflow ( Hyyater - hlocation) ‘n- TW)

Mpumep ¢ EanHnubl

522.3629n'm = (9.81-32ms - (2.3m - 1.5m ) - 0.80 - 2.65 )

10.9) 3dpchbekTMBHOCTb rMAPO3NEKTPOCTAaHLIMMU C Y4ETOM KonnyecTBa rugpoaHepruv dopmyna

®opmyna Mpumep ¢ EanHuLbl Ouenurs dhopuyny (&
P 0.77 xw

= 9.81- qgoy - (H1 - HWater)

0.9085 =

9.81-32m%s - (5m - 2.3m )

10.10) 3bheKTUBHOCTb NMAPOINEKTPOCTaHLMMU, NepeAaHHON IHeprum Yepes ruapasnmyeckue
Typ6uHLI ®opmyna

CDopmyna OuenuTb chopmyny [
ETurbines

]’] =
9.81- Aflow ( Hyater - hlocation) Ty

I'Ipmmep ¢ EguHnubl

522.36N*m

8 =
9.81-32m¥s - (2.3m - 1.5m ) - 2.65

10.11) 3cpchekTUBHLIN Hanop, NnepefaHHbIN 3HEPrMK Yepes ruapaBnuyeckue TyYpouHbI

Heg

®opmyna [
Ousum oo, &
ETurbines 08m = 522.36N*m

- 9.81- Afiow " N * Ty

9.81-32m¥s - 0.80 - 2.65
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NepemMeHHble, UICNONb3yeMble B
cnucke M'mapoaHepreTuka Popmynbl
Bbllue

KoHcTaHTbI, (pyHKLMU N n3MepeHus,
ucnosnb3yemMblie B CNUCKe
M'mpapoaHepreTuka ®opmynbl Bbilwe

« E daktnyeckun npounsseneHHas sHeprus
(kurmosamm-yac)

. ETurbines OHeprusi Yepes ruapaBnmyeckmne
TypOuHbl (HbtomoH-memp)
. Heff O pekTuBHas rornosa (Memp)

« H Noteps ronossl (Memp)

« hjocation MoTeps Hanopa us-3a Tperusi (Memp)
« Hwater Havansbhuk otgena soasl (Memp)

. LAVQ CpegHss Harpy3ka (Bamm)

« LF KoadpduumeHT Harpysku

« M CymmapHasi MOLLHOCTb, KOTOPY MOXHO
pa3BuTb (Kusoeamm)

o P PactutenbHbii dhakTop

« P Konnuectso rugposnektposHeprim
(kurosamm)

. P|_ MukoBasi Harpyska (kumosamm)

« Pmax MakcumanbHasi paseiBaemasi MOLLHOCTb
(kumosamm)

* Oflow MowHocTb notoka (Kybuuyeckul memp
CeKyHAy)

. T,y Mepvion BpemeHu NporpeccrBHONM BOHI
(Bmopodi)

« UF KoadduumeHT ucnonbsosaHus

o W Makc. npousBefeHHasi aHeprus (kurinosamm-
vac)

V¢ YOenbHbin BeC XUaKocTu (KusioHbHMmoH Ha
Kybudeckul memp)

o 1 OPdDeKTUBHOCTL rMAPOIHEPTETUKN

. © formuladen.com

o Wamepenue: OnuHa in MeTtp (M)
[AnuHa lNpeobpasosaHue eOUHUL, UBMEPEHUS @
o W3mepeHne: Bpems in Bropoii (s)
Bpewms lNpeobpa3zosaHue eduHul, usMepeHusi @
« W3mepeHwne: AHeprus in kunosatT-yac (kW*h),
HbtoToH-meTp (N*m)
OHepausi NpeobpasosaHue eQUHUL, UBMEPEHUS
@
o Wamepenue: Cuna in knnosatt (kW), Batt (W)
Cuna lNpeobpasosaHue eduHUL UBMEPEHUS @
o WamepeHue: O6beMHbIN pacxopg in Kybudeckuii
MeTp B cekyHAy (m?/s)
ObwemHbIl pacxod [Mpeobpa3osaHue eduHUY,

usmepeHus @

o W3mepeHne: KoHkpeTHbIN Bec in KNNOHBIOTOH Ha
Kybudeckuii metp (kN/m?)
KoHkpemHbit gec [MpeobpasosaHue eOuHUY

usmepeHus B
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3arpy3ute apyrue PDF-cdannbl BaxHbin MTmgpaBnuka n rugpotexHuyeckme

COOpYXeHusi

BaxHbin MnaBy4yecTb U NnaBy4ecTb
dopmynbl @

BaxHbih BogonponyckHble TpyObl
dopmyrnbl @

BaxHbIn YcTponcTBa Anst usmepeHus
pacxopa ®opmynbi @

BaxHbI YpaBHeHUs1 ABUXKEHUS U
ypaBHeHusi aHepruu ®opmynbi
BaxHbIin [MoTok cXXMmaembIX
Xugkocten Popmyrnbl @

BaxHbin O6TekaHue BbIEMOK U
Bogocnmeos ®opmynei

BaxHbin [laBneHue XnOKoCcTU U ero
usmepeHue ®opmynbi @

BaxHbin OCHOBbI MOTOKA XUAKOCTU
Popmyrnbl (af

BaxHbin MpounsBoacTeo
rMapoanekTpoaHeprun ®opmynsi @
BaxHbIn MlMapocTaTtuyeckne cunbl Ha
noBepxHocTu ®opmynbi

BaxHbin Bo3gencTBue cBo60AHbIX
cTpyn ®opmMynbl (a1

BaxHbI YpaBHeHUe UMNYJIbCHOro
MOMEHTa 1 ero NPUIIoXKeHuA.
dopmyrnbl B

BaxHbin 2Kugkoct B OTHOCUTENBHOM
paBHoBecuu Gopmynbi

BaxHbin Cambit 3dhheKTUBHbIN
pasgen kaHana ®opmynbi @
BaxHbin HepaBHOMepHbLIN NOTOK B
kaHanax ®opmynbi

BaxHbin CBoOMCTBa XXUAKOCTU
dopmyrnbl B

BaxHbIn Tepmuyeckoe paclumpeHue
TpyO u HanpsikeHUs B Tpybax
Popmynbl (af

BaxHbIh PaBHOMEpPHbIN NOTOK B
kaHanax ®opmynsi [

BaxHbI M'napoaHepreTuka
dopmynbl @

Monpo6yiTe HalWM YHUKaNbHbIE BU3yaribHble KanbKynsaTopbl

YA Npouenthoro pocta @

7 Pasgenutb Apo6b (a1

@ kanbkynstop HOK [

Moxanywncta, NOOEJIMTECH atum PDF-cbannom c temn,

KOMY OH HY>eH!

1ot PDF-chann MoXHO cKa4yaTb Ha 3TUX A3bIKax

. © formuladen.com
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