Cekuust «CoBpeMEHHAsI SHEPTETUKA

| mprstHIHBIE TUAPOITEKTPOCTAHIINM, KAK
MCTOYHUK DHEPTUH JIJId TPYIHOLOCTYITHBIX
PETUOHOB

Asrop: Kpamns Bnagumup Muxaiinosuu,
yJamuiics 11A KJlacca, MBOY Mpr aaaaa

COILL Ne 36

Pyxosoaurens: Jloktnonosa Hanexna

AHaTOJ'IBeBHa, YUUTEITb (1)I/ISI/IKI/I MBOY

r. MypMaHcka COIL Ne36




BBeaenue




Tema n aKkTyaJabHOCTH PAdOTHI

Tema: pazpa®oTka ruaApOTYPOUH JJISI TUPJISIHAHBIX THAPOSICKTPOCTAHIIMI 11
o0ecIeueHHUS AIIEKTPOIHEPrUeH TPYIHOAOCTYIIHBIX PETHOHOB C IPUMEHECHHUEM
TexHoJoruri 3DMoaenpoBanusa u 3Dneyarm.

AKTYaJIbHOCThD:

o [IpennoxeHHbBIM BapHUaHT YHEProoOCCICUCHUS SBISCTCS YKOJIOTUUCCKU
YUCTBHIM U aBTOHOMHBIM (TO €CTh OH HE TpeOyeT npoBeaeHus JISII oT kpynmHbIX
ANEKTPOCTAHIIUM K MECTaM, IJI¢ SKOHOMHYECKH IeJIeCO00pa3Hel CTPOUTEILCTBO
muHH ['DC).

* B paboTe NpuMEHSIOTCS TaKue MEPEIOBbIC TEXHOIOIMH, Kak 3D nevyats u 3D
MOJICJIMPOBAHUE.



IIpodiema ucciienoBaHus, IPaAKTHYECKAs
3HAYUMOCTDH U NpeaMeT UCCJIeI0BAHUSA

IIpo0seMa ucciienoBaHus: 00ecreueHrue TPYIHOAOCTYIIHBIX YaCTHBIX JOMOB U
APYTUX NOTPEOUTEICH SKOJIOTMUYECCKH YUCTOMN IIEKTPOIHEPIUEH.

IIpakTyeckasi 3HAYMMOCTb: TTOSBICHUE HOBOM KOHCTPYKIIMU THAPOTYPOUH.

IIpeanmer uccienoBanusi: ['uapoTypOuHbI 11 TUPASHAHBIX MuHU 1 C.



Ileab padoThI

Ileab padoOThI:

e [IpeanoXuTh HOBYHO KOHCTPYKIIMIO THAPOTYPOHH JJISI TUPJISTHIHBIX
TUAPOINEKTPOCTAHIIAM.

» Paccunrarh HeoOxoaumble napameTpbl MUHHU ['DC: e€ KIIJI, MOIIHOCTS,
KOJIMYE€CTBO 00OOPOTOB B CEKYHY, KPYTAIIIUA MOMEHT, CO3/1aBa€MbIi THUPJISTH]IOM
TypOHH, Harpy3Ky Ha TYpPOUHBI U TPOC, MapaMEeTPhl HOTOKA BOABI U APYTHUE
HEOOXO0/IMMbIC 3HAYCHMS.

 Pazpaborarh u HaneuaraTth Ha 3D npunTepe 3D Moaenb nCnbITaTeIbHON
YCTAaHOBKH JJIsl TUJIPOTYPOUH.

» Co3aaTh YCTaHOBKY, UMUTHPYIOIIYIO ITIOTOK BOABI, KOTOpas Obl I0Ka3biBaia
PabOTOCIIOCOOHOCTH MPEIIOKEHHON KOHCTPYKIIMK THAPOTYPOKH.



3aqaun

3agaun:

* PaccMoTpeTh cyliecTByomue BapuanTel MuHu [ I3C.

* [I[poaHaIn3MpOBaATH UX MPEUMYIIIECTBA U HEIOCTATKU.

e PaccMoTpeTh TANBI TUPASHAHBIX MUHH ['OC.

* [I[poaHaIn3MpOBaATh UX MPEUMYIIIECTBA U HEIOCTATKH.

e PaccunTars HEOOXOAMMBIC ITapaMeTphl TUpJstHAHOM MuUHM ['OC.
e Jlokazarb pabOTOCIIOCOOHOCTh NMPEAT0KEHHBIX THAPOTYPOHH.
 Pa3zpabotars 3D MoAeab 3KCIEpUMEHTAIbHON YCTAaHOBKH.

» Hameuarars MakeT 3KCIEPUMEHTAIILHOM YCTAHOBKHU Ha 3D mpUHTEDE.



MeToabl HCCJAeI0BAHNSA

MeTtoabl uccJie10BaHUSA:

e Hay4yHo-tuTeparypHbiil IOUCK.

« CucreMaruzanus nNoJay4YeHHOW HH(pOpMAalIHH.
* AHaIU3 OTyYEHHON UH(OPMAIIHH.

* MoaenupoBaHue.

* DKCIICPUMEHT.



OcHOBHAA YaACTh




Munu I'9C mIHeKOBOro ¥ rpaBUTAIMOHHO-
BHUXPEBOI0 THUIIOB

YcrpoiicTBo:

1. BunToBas TypOuHa .

2. DJEKTpUUYECKHM reHepaTop YerpoiicTso:

3. KopoOka nepemau 1. Dnaekrporeneparop

4. TI'mOkas my(dra 2. CoeaunurtenbHas mydrTa
5. BepxHuii noaAMIUIMTHUK 3. TypOuHa

(o))

. Hwxaun HOiHII/Il'IHI/IK



«H» U «-»

Muau I'9C mHeKoBOIro THIIA
JlocToMHCTBA:

B03MOXHOCTB YCTAaHOBKH Ha HU3KOHAIIOPHBLIX IINIOTHHAX

2. JlonroBe4yHOCTH

3. OobecrneunBaeT 0€30MaCHBIN MPOXOJ] PHIOBI
4. IIpocras KOHCTpyKUUS

5. Bricokoe KIIJI

Henocrarkm:

1. HeoOXoauMOCTh CTPOUTENILCTBA IIJIOTUHBI

2. bonblue 3aTparsl CTpoWMaTepHraioB B CPaBHEHUU C
aHaJioramu

Munu I'9C rpaBUTAlIMOHHO-BUXPEBOI0 THIIA

JlocToMHCTBA:

1.

B03MOXHOCTh YCTAHOBUTH HA OTHOM PEKE HECKOJIBKO TaKHUX
KOHCTPYKLIUU

2. IlpoctoTa u HaAEKHOCTh KOHCTPYKIUU

3. JlonroBE€YHOCTH

Henocrarkm:

1. He Ge3omacHa jy1st peIObI (KOMIIEHCUPYETCSI BO3MOXXHOCTBIO
3aKPBITUS 3aCJIOHKH MOJA4U BOJIbI)

2. HeoOXxoauMocCTh phIThS “pykaBa’, rae OyJeT YCTaHOBIICH

HWJINHIP C TMOAXOISIIIAM IO KaCaTEILHOU K HEMY PYCIIOM.



Munu I'9C npone/siepHOro 1 pOTOPHOIO

Potop apee Potop Hapebe BuHTooGpasHbid
Tvna H poTop Hapbe
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YceTpoucTBo: S U U
Tuppotypbuna YcrpoicTBo:

CoenunurenbHas MmyQra
1. Dnekrporeneparop

CUHXPOHHBIN ANEKTPOreHEPATOP
2. Potop Jlapwe tuma H

OTBCpCTI/Ie JJIs1 BXOJda ITIOTOKA BOJAbI

ok wbdE

OTBepcTHE 715 BBIXOJa MOTOKA BOJIBI



«H» U «-»

Munu I'9C nporne/yiepHoro Tumna Munu I'9C poropHoro rumna
JlocToMHCTBA: JlocToMHCcTBA:
1. BO3MOXHOCTB pa3MELICHUS HECKOJIbKUX YCTAHOBOK Ha 1. be3onacHOCTh AJisl pbIO
OJIHOM peKe 2. KomnakTtHOCTH
2. Ilpoctora MOoHTaxka 3. IIpocTora MOHTaxa
3. KoMnakTHOCTH HeocTaTku:
Henocrarin: 1. HeoOXxoauMocTh MHIUBHUAYAJIBHBIX PACYETOB TapaMETPOB
1. HeoOXoauMoCTh MOJIHOTO MOTPYKEHUS TIOJT BOAY JIOIIacTeN poTopa
(clie1oBaTeNbHO, HE BCE PEKH MOJAXOASAT IO CBOUM 2. Heo0xonuMoCTh MOJHOTO NOTPYKEHUS B BOJLY POTOPOB
rabapuTam)

2. OmnacHOCTh 1151 PHIObI



Muynu I'C rupasiHAHOro THUIIA

IonmepeyHbIA THII MOCTAHOBKM: | Yemavatia onopu

Jjw

YceTpoucTBO:

I'eneparop

Penykrop

MydTa coequnuTenbHas
ITnonragka reneparopa
TypOuna (ycTanaBiuBaroTCsi monapHo noj yriom 90° apyr
pyTy)

Bepriror

Tpoc (He0OX0IMMO YUUTHIBATH HAMPABICHUE)

beperosas onopa

Onopa reneparopa

g~ E
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IIpenmyuecrBa:

1. IIpocToTa KOHCTPYKUUHU

2. Tlpocrora oOciy)KruBaHUs

3. MonynbHocTh (Ecnu oiHa TypOuHa TUPIISIHABI BBIMAET U3 CTPOS €€ BO3MOKHO JIETKO 3aMEHUTH )

4. OTtcyTCTBUE BpeAa PEUHBIM o0UTaTesIM (3a CYET BOBMOKHOCTU OBICTPOro ChEMa KOHCTPYKIIMHU BO BpeMs
HEepecTa pbl0, WM 33 CYET OPraHU3AIMHU CIIEHHAIBHOTO PhI00X0/1a, T.K. YCTAHOBKA HE 3aHUMAET BECh 00bEM
pEKM)

5. OrcyTcTBHE HEOOXOIUMOCTH CTPOUTENBCTBA IUIOTUH U IPYTUX COOPYKEHUI

6. IIpocToTa KOHCTPYKIIMU MPUMEHSIEMBIX TypOuH (OyIeT pacCMOTpEHa Jaee)

HenocraTku:

1. MakcuManbHasi MOITHOCTh MOMEPEYHON TUPASHAHON MUHH ["9C 3aBUCUT OT IIMPUHBI BOJOEMA
2. CesoHHOoCTh nanHou MuHHM ['9C, 3UMOI, KOrJia BOA0EM 3aMep3aeT e€ pabora HeBo3MoxkHa (KommneHcupyercs
OBICTPOTOM JIEMOHTAXKa YCTAHOBKH )
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B 3aBrcuMocCTH OT yCIOBHM MECTA CTPOUTEINBCTBA U
HEOOXOJJMMOCTH UCIOJIb30BaHUS BOAOEMA B KAUE€CTBE
TPAHCIIOPTHOM apTEPUU BO3ZMOXKHO J[Ba PEKUMaA pabOThI: Ha
IJIABY Y HA MOTPYKEHUE




Munu I'C rupiasitHIHOro TMIIA

TopueBo¥ THII MOCTAHOBKH:

Yemanobka zeqepamopa Yemarobra angs!
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TypOuna TopiieBas (yCTaHaBIMBAKOTCS MOMAPHO IO YIJIIOM
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Beprmror / 7
Tpoc (He00X0IUMO YUUTHIBATH HAMPABJICHUE) -
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Ipeumymecrsa:

1. OcHOBHBIE MPEUMYILECTBA MONEPEYHBIX TYPOUH TaKKE OTHOCSTCS U K TOPIIEBBIM, HO
2. MakcuMalibHasi MOIITHOCTh YCTAHOBKH HE 3aBUCUT OT ITUPHUHBI peKH, T.K. MuHu ["'DC pa3merniaercs BIOIb
PEKH, COOTBETCTBEHHO JJIMHA TUPJISHIBI OYJET 3aBUCETh TOJIBKO OT MOTPEOHOCTEN 3aKa3uuKa.

HenocraTku:

1. Ce3onnocth Munu ['DC.
2. Heo0xoauMoCTh MOJHOrO NOTPYKEHUS TypOUH O] BOTY

Pacnonoxxenue
TUAPOTYPOUH MO
BOIOU

[ uGpoGUHaMYSeCKUY 30300



Munu I'9C rupiasitHIHOro TMIIA

Oco0EHHOCTB
MIPEIJIOKEHHOU

KOHCTPYKIIUHU
TUJPOTYPOHH 3aKJIHOYaACTCS
B HAJIMYUHU OOKOBOTO
pacTpyoa,
IpeIHa3HAYCHHOTO JIJIs
YBEJIMYCHUS OTOKA BOJIbI,
MOIAaJAI0IIEro B TYpOUHY
IIpY TOPLIEBOM PEKUME
pabotel Muau ['DC.




Pacuérsl mapamMmeTpoB rupJastHaHor MUHA I'IC

HUcxoanbie 1aHHbIC:

* B pacuérax nucxoauiau u3 Toro, YTo CKOPOCTh MOTOKA BOJIBI COCTABISET — V=2,5 M/c. J[aHHY10 CKOPOCTH
TE€YEHHUS Mbl MOXXEM HaOII0AaTh BO MHOTHX pekax MypManckoit oonactu (pexku Bapsyra, Boctounas
nuua, J{po3noBka).

e [nyOuHa ¥ MIMpUHA BOJTHOTO IMOTOKOB KOJIEOIETCA B IMIMPOKUX MPEIesiaxX MO3TOMY B JaHHOM pacuéTe
IPUHSTO: TITyOMHA BOJHOTO MOTOKa — B = 2 M, niMHa akTMBHOM YacTu TUpIstHAbI— L = 30 M.

I[HosyyeHHbIE pe3yabTaThbl:

*  MOoUIHOCTh OHOM TUPJISIHABI C TToNepeyHbIMU TypOuHaMu < 10,78 kBT
* MonHOCTh Ha BBIXOJE TeHeparopa = 7,76 kBT

* MouHocTh, pa3BUBacMasi OIHON TopieBor Typounou = 0,077 kBt

Taxske B Xo/1e pac4€TOB OBLIM MOJTYUYEHBI 3HAUCHUS] YCUIIUN U Harpy30K UCTBITHIBAEMBIX Pa3TUYHBIMU
AIIEMEHTAMU KOHCTPYKIIMH, TUAMETPA HEOOXOJUMOTO OCEBOI0 TPOCA U PAJ IPYTUX 3HAUYCHHUIA.



UcnbiTaHue padoToCIIOCOOHOCTH
rUAPOTYPOUH

JI1s1 mpoBepKu pabOTOCIIOCOOHOCTH MPEII0KEHHOM
KOHCTPYKIIMU TUIPOTYypOUH, OblJIa co3aaHa TpyOa
UMUTHPYIOIIAs TOTOK Boabl. McnibiTarenpHas Tpyoa
ObLIa caeaHa U3 Pa3IuyHbIX YacTeH MIaCTUKOBBIX
OyTBUIOK HECKOJIBKUX THIOB. Takke B X0JIe CO3/TaHMs
NPUMEHSUIUCH KIIEH, CKOTY, OJIIIUITHUK U
HEIOCPEICTBEHHO THAPOTYPOUHBI TTIOMENTEHHBIC HA
OCh BpAIllCHMUS.

Pe3ynbrarsl NpoBeAEHHOTO SKCIIEPUMEHT MOYKHO
HAOJIIO/IaTh B BUICOPOJIUKE — JIOTTOTHUTEILHOM
daitne (Buneo npunoxenue 1)




Co3nanue 3D Moaem 1 nevyarb
UCIBITATCILHOU YCTAHOBKH

Jlst nemoHcTpanuu paboThl TUPIISHIbI

TUAPOTYPOUH B TOPIIEBOM PEKUME OBLIO PEIICHO

co3aark 3D Mozenb uCIbITaTeILHON YCTAaHOBKH U

Harneyarath €€ Ha 3D mpuHTepe.

K Mojenu yCTaHOBKH CTaBUJIUCH CJICTYIOIITUE

TpeOOBaHMUS:

e Hanuuue mecrta noj 1MUI03 A5
pPETyIUPOBAHUS CKOPOCTH IMMOTOKA BOJIBI.

e Hanuuue MecTta noj NOAMIUITHUK,
YMEHBIIAOIIMNA TPEHUE OCH THAPOTYPOUH O O
yCTaHOBKY

s coznanus 3D monenu Oblia BeIOpaHa

nporpamma Fusion360.

JI71st meyatu MakeTa UCTIOJIb30BaJICs MPUHTED

Flying Bear Ghost 5.




3aKJII0ueHHue

B xone pa0doThI ObLIM:

* PaccMmoTpeHsl mpeuMynecTBa TupasHIHbIX MUHU [ 9C B CpaBHEHUU C
JIPYTUMU TUIIAMU MajorabapuTHBIX THAPOIICKTPOCTAHIIHUM.

* bbuta npuBeneHa KOHCTPYKIIUS THAPOTYPOUHBI THPIISTHIBI — IPOCTast U
HaJaexHasl.

* Takxe ObUIM IPUBEACHBI PACUETHI, TOKA3BIBAIOIIME, YTO IIPU
JOCTATOYHOM CKOPOCTH Haropa Bojabl nogooHoro poaa '9C moryt
BBIpa0aThIBaTh YHEPIUU OoJIee YeM JI0CTATOUHOM JIJIT 00eCTIeUCHUS
OJIHOTO 4acTHOTO joMa. [103ToMy B CBSA3U NPOCTOTON KOHCTPYKLIUU
JUTS TTPOM3BOJICTBA MOKHO CKa3aTh, 4YTO TUPIAHAHAsA MUHU [ DC
MOAXOMUT JiJIsI 00€CIEUeHUS TPYAHOIOCTYTHBIX PErMOHOB PD.

IIpakTu4yeckasi 3HAYMMOCTb Pa0OThI 3aKII0YACTCS B TOM, UTO OBLI
peI0KEH I 00eCIIeueHHs TPYIHOAOCTYITHBIX PErHOHOB BBIPAOOTKH

AKOJIOTUYECKH YUCTOM SHEPTUM CIIOCO0, KOTOPHIM paHbIIIE HE

IIPUMEHSJICS MaCCOBO HA IPAKTHUKE.
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