YHUBEP3UTET Y BEOI' PALY
['PABEBUHCKHU ®OAKVIITET

KATE/IPA 3A XUJIPOTEXHUKY U BOJHO EKOJIOIIKO MHXXEBEPCTBO

Mepewa y XuIpOoTeXHUIU

OJPEBPUBAILE KAPAKTEPUCTHUKA
IEBOBOJA U KAJUBPAIIMJA MOJIEJA

HA CUCTEMY CA BOJOCTAHOM

I'pyna:

JoBana JlaknueBuh
Mnanen Casuh
Henuc Cnaxuh
Huxoia Jleknh
Maja CranojeBuh
JoBana Buhanosuh
Ana ByjanunoBuh

MenTop:
Hom. ap Musom MunammHoBuh



SJAJIATAK I'PVYIIE

* @opMupame pauyHCKOT MOJIEAa [IEBOBO/IA Ca BOJIOCTAHOM

* Mepeme nNpoToKa y IIEBOBOIY M HUBOA Y BOJOCTAHY

» KammmOparmuja moaena — oapehuBame mmapaMmeTapa CUCTEMa TaKO
Ja CE€ OCTBApU Cllaralkbe€ PAYyHCKUX W H3MEPEHUX BPEAHOCTH
(HaKOH yHoOIIIEHka ropemehaja y cuctem)



HIEMA CUCTEMA

BoaocTan ca

Y3BoaHu pesepBoap NMPUTyHIUBa4YeM
L T | Zmer
\ //| el W e _— ..........
D = 15 cm Q1 I\‘ ,/’
. X
) L =10 m L
t { Q@
Be3nu wueBoBoxy mu3Mmebhy ;
I ] = ——
pe3epBoapa M BOAOCTAHA t l‘/fn

11
Hu3zBoanu pesepBoap ca
ToMncoHOBMM NpeTUBOM

l Q

Jlowmu pe3epBoap BeMKe 3aNpeMUuHe




EJJEMEHTHU CUCTEMA
yY3BOJHH pe3epBoap

-

» BE3HM LEeBOBOA wu3Melhy
pe3epBoapa 4 BOAOCTaHA




BOAOCTAH M Y3BOAHH : | \ \ ) HU3BOAHHU pe3epBoap ca
3aTBapav : : ) ToMncoHoBUM IpeJTUBOM




MEPEHE BEJIMUMWHE

» Kora noaa ycBojena kao kora 0.0

* 3a noTpede pauyyHCKOT MOJIesIa U3MEpPEHeE Cy ciienehe BeanuunHe:

1)
2)
3)
4)
5)
6)
/)

KOTa HABOA Y Y3BOJAHOM pe3epBoapy (2.17 m)

KOTa OCOBHMHE II€BOBOJIa ¥ 30HU BogocTaHa (1.24 m)
KOTa BpXa BogocTana (2.63 m)

o6um (rpeunuk) resosoaa (D, = 160 mm)

obum (npeunnk) npurymusada (D, = 0.31 m)
o6um (mpeuynnk) Bogoctana (D, = 0.61 m)

nyXuHA 11eBoBoja no cermentuma (L, = 10.1 m)




OA

OYHKIIMOHMUII

Mepu Bpeme 1 Ha3a.
VcnuraHa je

Mepau HUBO MIWHIpa ca
YECMOM IIPH

Mepema ce B WIINH]IPY



At (ms)
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* [IpoBnauu ce nmpaBa kpo3 qobujeHe mapose BpeaHocT At /2 u d (ekciepumeHTaIHe
Ta4yKe)

* Haru6 npase npeacraBiba Op3uHy yJITpa3ByKa

120

o
100 .
.-"L
80 P bavcko crangapiHoj
El . d Aty | Aty/2 | BpexmocTu (340 m/s)
= 60 (cm) | (ms) | (ms) 1
9.6 | 0.54 | 0.27

28.1] 1.67 | 0.83

40 =
67.4 | 3.88 | 104 | C° 3473 mis

80.4 | 4.66 | 2.33
95.1 | 5.46 | 2.73

108.2| 6.25 | 3.12

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
At./2 (ms)
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MEpPEHE
BOJICHU

[ maBHU
JEIMHHUIL

L\ I\ /|

YIATPAZBYYHU MEPAY ITPOTOKA

03 [IEBOBOJI

OI' KOHTAKTa Ca

& KyTHja, MEpHa
)CMa



TPAHCAYKTOPH (IpHEMoONpesajHHIIH)

macT noMmohy Koje ce
nodo/bmaBa Be3a usMel)y nesn u
OpHEMONpeJajHHKA

* ¥Ypehaj Mmepu IpOTOK IMOMONY yATpa3sBy4YHUX CUrHajla Kopuctehu T3B.
»iransit-time* merony



TRANSIT - TIME METOIA

* ['maBe ynTpa3BydHOT Mepaya IPOTOKa Ce MOHAIa]y Kao MPUMOIIPE/IajHUALIH
yIATpa3ByKa

 IlocTtaBibajy ce ca MCTE WM Ca Pa3IMYUTUX CTpaHa IIEBOBOJAa TAaKO Ja
jellHa INIaBa EMUTY]€ YITPa3ByK y HU3BOAHOM CMEPY, a Apyra y y3BOJHOM

* VYpeha) mepu pasznuky usmelyy Ta gBa BpemMeHa IyTOBamka U HA OCHOBY HhE
oapehyje cpenmwy Op3uHY TOKA y LIEBH, T]. IPOTOK KPO3 IICB

* Pactojame u3mely TpaHcaykTopa mpenopyuyje ypehaj Ha OCHOBY yHETHX
mapaMeTapa IIeBH U TEYHOCTH (KOoJ Hac je To 67.7 mm)



NCIITIUTUBABE CJIATABA MEPEWBA JOBUJEHUX ITOMORY
HABA YPEDBAJA IIPU PASJIMYHUTHUM ITOJTOXKAIJNUMA 3ATBAPAYA

1. Yarpa3By4uHHM Mepad NMPoOTOKA

* Mepu ce KyMmyJlaTMBHA 3allpeMUHA KOoja IMIpoTHYe Kpo3 1eBoBoa TokoM 60-70 cexyHau

A Vmer

Qmer = At, [L/S]

2.  YITpa3BY4YHH MepPay HUBOA

* VYpehaj je mocTaB/bEH Ha BpX HU3BOAHOI pe3epBoapa

* OcpenmaBambeM MEPEHUX BPEIHOCTH BPEMEHA IyTOBaa M y3 IO3HATY Op3MHY YITpa3ByKa J0JIasH CE JI0
pacTojama usMel)y ypehaja u HuBoa Bojie

* JloOujeHa pactojama J1ajy Ae0JbUHY IPEIUBHOT MJla3a, a MPOTOK CE€ padyyHa MPEKO jeTHaYMHE TpeIrBamba;

29+ hy;° +1000  [L/s]

L
|

" 15

npu uemy je: h,; = dg—d;, m = 0.6, dy=0,235 m (1moTmyHo 3aTBOpPEH 3aTBapay)



yJATPa3By4YHH Mepad HHUBOA, MOCTAB/bEH Y
7KeJbEHU MO0JI0KAj M MOBE3aH Ca PAYyHAPOM

| Vo




i | dm) | hy(m) | Qu(Lis) | AV(@L) | At(s) | Qup(L/s) | AQ (Lis)

1 0.100 0.134 9.36 611.13 65 9.40 -0.04
2 0.117 0.118 6.75 423.48 63 6.72 0.03
3 0.097 0.138 10.04 697.16 70 9.96 0.08
4 0.184 0.051 0.83 64.70 70 0.92 -0.09

mapaMeTpd CHCTEMa YHETHM y Mepad IPOTOKa Cy OJIMCKH pPeaTHUM
BpEIHOCTHMA

OJICTyIIaba HE IpaTre jeAaH TPEHJ, JaBjba C€ M MO3WTHMBHA W HEraTUBHA
pazinka u3Mely n3MepeHnX BpEAHOCTH IIPOTOKA

Mepema 0 MOXkJ1a TpeOaao MOHOBUTH



PE3VYJI

* Mepema npoToka Kp(

ciyyaja.

1. Harmo 3aTBapame B(

2. HarJIo OTBapame BOJ

* Mepema 3anounmsby

CC Kaa TCUCIHLC ITOCTK

* VYpehaju Oenexe HE

nopemehaja

ImocraB/bambEe MEpada HUBOA
Ha BPX BOJA0OCTaHa

BbA

apaKTepUCTHYHA

'M, a 3aBpIIIaBajy

dKOH MH3a3HuBaba



H3mepenn HuBom (HArlIo oTBapame, IIpe o0pase)

H3mepeHn HuBoU (HArIo oTBapame, HAKOH oOpajie)




H3mepeHn npororu

\ LT
N
Harao zaTBapame




OOPMUPABE PAHYHCKOI' MOAEJIA — KPYTU YIAP

IIr
MATEMATHYKH MOJIEJI =
* JK 3a Bomocran: ‘ D., Ac 1
dily _ Qv m—— 7
dt Ay
* J1J 32 HeBOBOA: ! Dus Aue. £
dQ.  gA. QvlQyl 22 het, De 2 W" 2
F= L, ("R "V_EprZVA Vz) ef Qc|Qc| T ﬂ-
9apr Qc—» Qv Quiz
——y
/ ng(
HYMEPHUYKU MOJEJI 1 0.0
— v
* JK 3a Bogocran: OCHOBHa 1IeMa BOJIOCTaHa ca [IPUTyIIHBAUEM
Mt = My + At % At=1s
4
o JIJ 32 meBoBOX: MepeHe BpeIHOCTH TMPOTOKA M HHUBOA IIPH
n+1, n|on . HOPMAaJIHOM pajay CHCTEMa KOPHINTEHE Cy 3a
Qu+1= 2 + At (L (;, - Tt _ g W) 2t guigp)
Lc 2 29Apr nepuHUCame MOYETHUX U IPaHUYHUX YCIOBA.




KAJINBPAIINJA MOIEJIA N PE3YJIITATHU

* Besimunne koje urypuiny y jeaqHaYMHAMa MATE€MATUYKOI U HYMEPUYKOT
MOJIeNa, a Koje Hije Omno moryhe usmeputu cy: D, A, A, 1 &,

¢ HaBez[eHe BCJIMYHMHC CC 3a IIOYCTAK IIPCTIIOCTABC, IIa CC IbHUXOBC BPCAHOCTH

KOPHUT'Y]y TOKOM KaJIMOpaluje Mojiena

* Cnarame pauyyHCKHX U MEPEHUX BPEIHOCTH MPOTOKAa W HUBOA MCKA3aHO ]€
nyteM RMSE koeduninjenta (kopeH cpeber KBapaTHOT OJICTYIamba)

* Pauyna ce RMSE 3a Bpegnoctu HuBOa nipema cieaehem uspasy:

1 .
RMSE = \/ﬁzlivzﬂnraé,i _Hmer,i)2 — Mmin

* Pyuyna xanuOpanuja + SOLVER



1.9

1.85

1.8

BAPNUJAHTA 1 — PYUHA KAJIUBPAILINJA

Harno otBapame 1. BapmjanTa (HIBOM) Penieme - Pememe -
Benuuuna
3aTBAPAEC OTBApame
D, (m) 0.1 0.14 RMSE,,, (M)
A, (m?) 0.0079 0.0154 0.0956
PauyHCcKO
Mepeo At 0.099 0.099 RMSE,,, (m)
Eor 0.1 0.1 0.0408
Harmno oTBapame 1. BapmjanTa (IIpOTOIIN)
0.012
0.01
0.008 Mepero
30 60 75 90 103 120 13 1
t(s) ) PauyHcKoO
E 0.006
o
0.004
0.002
0
0 1 30 45 60 75 90 105 120 135 150

t (-s)



BAPUJAHTA 2 - SOLVER

Harmo otBapame 2. BapujaHTa (HIBON)

2.15
2.1 o
2.05 Mepeno
;; 2
1.95
1.9
1.85
1.8
0 30 60 75 90 105 120 135
1(s)
Pememe - | Penieme -
Bennuuna Orcer
3aTBapame | OTBapame RMSE— (™
D. (m) 0.10-0.15 0.139 0.150 0 Oéaﬂtf\é
A.(m2) ]10.0079-0.0177 0.0152 0.0177 RMéE o)
Aot 0-1 1 0.1744 0.0on6
&or 01 = 3 3 3

Harmo orBapame 2. BapmjanTa (IIpOTOIIN)

30

60

t(s)

90

105

120

Mepero

Pauyncko

135

15



3AKJLYVUIIU

* PauyHCKM mOpoOTOIIM W HMBOM CE€ 3HA4ajHO OpKe€ MEmA]y Yy OHHOCY Ha
M3MEPEHE BPEAHOCTH — MPUMEHEHU MOJIEN 7

* M3aMepeHu npoToly HAKOH 3aTBapama Cy CBE BpeMeE MO3UTUBHU U HE BUJU CE€
IIpOMEHA CMEpa TeUeHma — MojelaBama ypehaja ?

* Ocnuiaiyje padyyHCKUX BPEJIHOCTH MNPOTOKA M HUBOA Kaja ce KaluOpaiyja
paau iomohy SOLVERA — noy3gaHocT 100Mj€HUX pelIeHha ?

» HakoH 3arBapama MEpPEHM IIPOTOK HE Majia Ha HYJIy — HEIOYy3/1aH 3aTBapay

* MoryhnocT 3a moOoJpllIakbe MOJ€JIa — MEPEHE IPOTOKAa HU3BOAHO O]
BOJIOCTaHa U YBOhCH-E J€AHAYNHE UCTUIIAA Y pa9yHCKH MOAET



XBAJIA HA ITAXKIbUA!
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