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OBECIHEYEHHUE BE3OIACHOCTH
IMPOXO/JIA PbIB HA HEPECT HA IPUMEPE
KOYETOBCKOI'O

T'UJIPOY3JIA HA PEKE JJOH

A. M. Anoxun, H. 3. Konaose,
A. A. [lonuos

HoBouepkacckuil HHAKEHEPHO-MEIUOPATUBHBIM
uHCcTUTYT ($puman Jorckoro 'AY), HoBouepkacck,
Poccuiickas ®enepanus

anocxin2014@yandex.ru

B paboTte mpoaHaNIM3UPOBAHO COCTOSIHUE PHIOO-
nponyckubix coopyxkenuii (PIIC) na Koncranrtu-
HOBCKOM, HwukomaeBckoMm u KoueToBckoMm rumpo-
y3Jj1ax. OtMmeuena HGOGXOI[I/IMOCTB CTPOUTCIILCTBA
HOBOTO PBIOOIPOITYCKHOTO coopykeHus Ha Koue-
TOBCKOM THAPOY3Jie. ABTOpaMH MpPEAioKeHa HO-
Basi koHcTpyKuusi PIIC B Buzae J10TKa, COEUHSIO-
IIeT0 BEpXHUI M HIKHHUKA Obednl. JIOTOK ycTaHaB-
JUBAeTCsl B OAMH M3 MPOJETOB BOJOCIUBHOM ILIO-
TuHbl. [IpencraBiaeHsl pe3yabTaThl HCCIETOBAHUS
BIIMAAHUA I‘JIYGI/IHBI B HAYaJIC JIOTKA IIPU PA3JIMIHBIX
YKJIOHAX Ha CKOPOCTH TO JUITMHE JIOTKa. Pe3ynbra-
ThI I/ICCJIG,Z[OBaHI/Iﬁ MNpEACTaBJICHBI B BU/JC 3aBHUCHU-
MOCTEH, JEMOHCTPUPYIOUINX (YHKIMOHATBHOCTD
NPEJIOKEHHOW KOHCTPYKIIMM M BO3MOXHOCThH €€
UCIIOJIb30BaHUs JJIsl POMYCKa PhIObI Yepe3 Tuapo-
y3J1bl B IEPUOJI HEPECTA.

KioueBble cjioBa: Tuapoysen, BEpXHUUM Obed,
HIDKHUE Obed, pacxonx MoToka, riiyOMHa MOTOKa,
VKJIOH JTHA JIOTKA, TIOMYyCTHUMbIE CKOPOCTHU, MUTpa-
1S peIO, HEPECT.

Beenenue. KoueToBckuid rujpoysen pacro-
noxxeH Ha peke Jlon Ha 123 kM Hmwke [{ummsiHCKO-
ro TUApoy3na, B 7,5 KM OT ycThsd peku CeBepCKHil
Honeu. B cocTtaB ruapoysna BXOAAT CIEIYIOIIHE
TUAPOTEXHUYECKHE COOPY)KEHHUS:  CYIOXOIHBII
ITI03, TUIOTHHA C TTOBOPOTHBIMU (pepMamu, BOJO-
CIMBHAS TJIOTHWHA, CTAIMOHAPHBIA PHIOOMPOITYCK-
Hoi nwmo3 (PITHI). IlnotMHa ¢ TOBOPOTHBIMH
dbepmamMu mepeKprIBacT pycio peku JloH Ha mupu-
Hy 129 M u mopaep>XuBaeT ypoOBEHb B BEpPXHEM

DOI 10.23947/2541-9129-2018-3-4-79-86

PROVIDING SAFETY OF FISH PASSING
TO SPAWNING GROUND ON THE

EXAMPLE OF KOCHETOVSKY WATER-
WORKS FACILITY ON THE RIVER DON

A. M. Anokhin, I. Z., Kopadze
A. A. Dontsov

Novocherkassk Reclamation Engineering Institute
(branch of the Donskoy SAU), Novocherkassk,
Russian Federation

anocxin2014@yandex.ru

The paper provides the analysis of the state of
fish-passing facilities (FPF) on Konstanti-
novsky, Nikolaevsky and Kochetovsky water-
works facility. The need of construction of a
new fish-passing facility on Kochetovsky wa-
terworks facility is especially noted. The authors
have offered a new design of a fish-passing fa-
cility in the form of the tray connecting the up-
stream and the downstream. The tray is estab-
lished in one of the bays of a weir dam. The re-
search results on the influence of the depth at
the beginning of a tray at various gradients at
speeds on tray length are presented.

The research results are presented in the form of
dependences showing functionality of the of-
fered design and the possibility of its use for the
pass of fish through waterworks facility during
spawning period.

Keywords: waterworks facility, upstream,
downstream, flow discharge, flow depth, tray
bottom gradient, admissible speeds, fish migra-
tion, spawning.

Introduction. Kochetovsky waterworks fa-
cility is located on the river Don 123 km below
Tsimlyansky waterworks facility, 7.5 km from
the mouth of the Seversky Donets river. The
structure of the waterworks facility includes the
following hydraulic structures: a shipping lock,
a dam with rotary frames, a weir dam, a station-
ary fish-passing lock (FPL). Dam with rotary
frames closes the channel of the Don at a width
of 129 m and maintains the upstream level (UL)
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orede (YBBB) na ormerke 5,2 M. betonHas Boo-
CJIMBHAs IUJIOTMHA UMEET TpHU mpoJiera mo 20 Met-
poB ¢ otMeTkor mopora 0,7 m. OTBepCcTUS TIOTH-
HbI [IEPEKPBIBAIOTCS METAJNINYECKUMU 3aTBOPAMHU.

Pr16onponycKkHOM TTUTI03 TPEICTaBIsAeT cO00M
NPSAMOYTOJIbHBIM OETOHHBIM JOTOK uuHOW 155
METPOB C TOPU3OHTAIBHBIM JTHOM W OTHOCHUTCS K
PBIOOTIPONTYCKHBIM ~ COOPY)KEHUSIM — ITUKITUIHOTO
nerctust. CtpoutenbctBO KO4eTOBCKOTO Tuapo-
y3J71a cBA3aHO ¢ 3anyckoM B 1914 rogy Cesepcko-
JloHenko! UUII030BAHHOW CHCTEMBI, MpeaHa3Ha-
YEHHOM NIl BhIBO3a KaMeHHoro yris JlonOacca B
peruonsl A3oBo-UepHomopckoro OacceitHa. Ha
coBpeMeHHOM 3Tarie KoueToBcKuii rujipoy3ein BXO-
TUT B KacKaJl HU3KOHAIOPHBIX THAPOY3JIOB, o0ec-
MEYUBAOIINX T[IYOMHBI IJI JBHXKEHUS PEUYHOTO
TpaHcnopta o peke [lon oT A30BCKOro Mops 110
Humnsackoro ruapoysna (puc. 1).

at around 5.2 m. The concrete spillway dam has
three bays, 20 meters each; with a threshold
mark of 0.7 m. Dam openings are covered with
metal bars.

Fish-passing lock is a rectangular concrete
tray with a length of 155 m with a horizontal
bottom and refers to cycle fish-passing facilities.
The construction of Kochetovsky waterworks
facility is connected with the launch in 1914 of
the North-Donetsk lock system intended for the
export of Donbass coal to the regions of the
Azov-Black Sea basin. At the present stage
Kochetovsky waterworks facility enters the cas-
cade of low-pressure waterworks facilities,
providing depth for the river transport move-
ment on the Don from the Azov Sea to Tsim-
lyansky waterworks facility (Fig. 1).
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Puc. 1. Kapra-cxema JloHCKOTO Kackaja TuapOy3/I0B

Fig. 1. Map of Don cascade of waterworks facilities
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Pexa Jlon sBisieTcss KpyHHEWIINM pBIOOIIPO-
IYyKTUBHBIM BogoémMoM Poccum, Bmajgaroumm B
A30Bckoe Mope. B TeueHHe BECEHHE-OCEHHETO
HEPECTOBOr0 MEpHoJa MPOXOAHbIE M TOIYIpPO-
XOJIHBIE BHUJIbI PBHIO ABMXKYTCS K HEPECTUIIMILAM,
pacIoNIOKEHHBIM 0K0JI0 LIuMIIsTHCKOTO TUIIPOY3-
na. Ha ux myTu K HepecTWIMIIAM B pEKe pacro-
JIOKEHBl MUTPAlMOHHBIE Oapbepsl — Koueros-
cknii, KoHcrantuHoBckuii, HukomaeBckuii ruj-
poy3nbl. st mporrycka MUTPHPYIOIIUX 0coOei
Ha HukonaeBckoM, KOHCTaHTMHOBCKOM THAPOY3-
JaxX 3ampOeKTUPOBAHBI U IMOCTPOEHBI PBHIOOXOJ-
HbIC KaHaJIbl, 00ECIEeUnBAIOIINE OCCIPEPHIBHBIN
NPOMYCK MUIPAaHTOB M3 HUXHEro Obeda B Bepx-
Huii (puc. 1). Pacxon Boabl, mpoxondiei dyepes
KaHaibl, cocTaBiseT 50—70 KyOHM4ecKux METPOB B
CEKYHZy, 4TO OOecreynBaeT MpPOXOJ B BEPXHHIA
Obe Bcex MUTPAHTOB.

Ha KoueroBckoM ruapoysie ajsg HpomycKa
pBIO, ABIDKYILIMXCS Ha HEPECT, 3alpOeKTUPOBAH
PBIOOXOMHBIN MUTIO3 MUKINYHOTO JEUCTBUS C TO-
pU30HTAJIBbHONW KaMepod. MHOTrOYMCIIEHHBIE HC-
CJICTIOBaHMS, BBITIOJHEHHBIC Pa3IMYHBIMU PHIOO-
XO3SIMCTBEHHBIMU OPraHU3ALMSMU, & TAKKE y4dé-
HBIMU HoBouepkacckoro HUHXEHEPHO-
MEJIMOPATUBHOTO WHCTUTYTA, MOKA3aJld HHU3KYIO
s dextuBHOCTh pabotsl PIIII B mepuon Hepe-
cToBoro xoxa pei6. Takum obOpazom, ecnm pac-
CMaTpUBaTh KackKaJ TUAPOY3JIOB C TOYKU 3PEHUS
peibomnponycka, To KodeToBckuii ruapoysen sB-
asiercss Hed(PPEKTUBHBIM DIIEMEHTOM, TOPMO3Si-
IIMM H 33JCPKUBAIONINM IPOJBIKEHUE PHIO Ha
HEepecT. ABTOpHI IMpeIaratoT MOBBICUTH dPQek-
TUBHOCTb IPOITYCKa MYTEM CTPOUTEIHCTBA HOBO-
ro pbeIOONPONYCKHOTO coopykeHus. OTMeTum,
YTO CYILIECTBYIOIIME PHIOOMPONYCKHbIE KaHabl,
nocTpoeHHbie B 70-¢ rogpl Mponuioro Beka, Hyx-
JAIOTCSl B KallUTAIbHOM PEMOHTE U TpeOyYIOT pe-
KOHCTPYKIIUH.

[IpoekTrpoBaHue pPHIOOXOTHOTO KaHama Ha
KoueroBckoM ruapoysie 3aTpyJHEHO OTCYTCTBU-
€M TEepPUTOPUU JI PACIOIONKEHUsI 6—7 KUio-
MeTpoB KaHana riyoumHou 1,5-2,0 merpa. I[lpu
cpennert mmpuHe kaHana 20-30 MeTpoB HE0OXO-
IuMas momanab coctaBut 18—20 ra JecHbIX yro-
VM.

The Don is the largest fish-producing reser-
voir in Russia, flowing into the Azov Sea. Dur-
ing spring and autumn spawning period, migra-
tory and semi-migratory fish species move to the
spawning grounds located near Tsimlyansky wa-
terworks facility. On their way to the spawning
grounds in the river, there are migration barriers
- Kochetovsky, Konstantinovsky, Nikolaevsky
waterworks facilities. Fish channels providing
uninterrupted passage of migrants from the
downstream to the upstream (Fig. 1) are de-
signed and constructed to let migratory fish pass
at Nikolaevsky and Konstantinovsky water-
works facilities. The flow of water passing
through the channels is 50-70 cubic meters per
second, which ensures the passage of all mi-
grants upstream.

Kochetovsky waterworks facility for the pas-
sage of fish moving to spawning ground has the
designed cyclic fish-passing lock with horizontal
camera. Numerous studies performed in differ-
ent fishing organizations and scientists of Novo-
cherkassk Reclamation Engineering Institute,
showed low efficiency of FPL in the spawning
period. Thus, if we consider the cascade of wa-
terworks from the point of view of fish passing,
Kochetovsky waterworks facility is an ineffi-
cient element that inhibits and delays the pas-
sage of fish to spawning grounds. The authors
propose to improve the passage efficiency by the
construction of a new fish-passing facility. It
should be noted that the existing fish channels,
built in the 70s of the last century, need major
repairs and require reconstruction.

The design process of the fish channel on
Kochetovsky waterworks facility is hampered by
the lack of territory for the location of 6-7 kilo-
meters of the channel with a depth of 1.5-2.0
meters. With an average channel width of 20-30
meters, the required area will be 18-20 hectares
of forestland.
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B nHacrositiee Bpemsi CymiecTBYIOT pa3padoTKH,
BOIUTONIEHHBIE HA MHOTHX pekax EBpornbl n A3un.
OTH KOHCTPYKIIUM OOBEIWHEHBI B OOJBIIYIO
KJIACCU(PDUKAIMOHHYIO TPYIIY PBIOOTPOITYCKHBIX
COOPYKEHHH, KOTOpblE HMHUTUPYIOT €CTECTBEH-
HBIC peUHbIe YCIOBUA. K 3TUM COOPYKEHHSIM OT-
HOCSITCS JIOHHBIE CKaThl, 00XO/IHbIC KaHAJIbI, PBIO-
HbIe cKaThl (puc. 2) [1].
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Currently, there are developments embodied
in many rivers of Europe and Asia. These struc-
tures are included into a large classification
group of fish-passing facilities that simulate nat-
ural river conditions. These structures include
bottom slopes, bypass channels, fish slopes (Fig.

2) [1].

4 ol%%

a) b)

c)

Puc. 2. PBI60HPOHYCKHBIC COOPYKCHHA, MMUTHUPYIOIINUEC CCTCCTBCHHBIC PCUHBIC YCIIOBUA:

@) MOHHBIH ckaT, b) 06xoaHO# KaHa, C) pIOHEBIN cKaT

Fig. 2. Fish-passing facilities that simulate natural river conditions:
(a) bottom slope, (b) bypass channel, (c) fish slope

PuiOHBIE CKAaThl — 3TO PBHIOOIMPOIYCKHBIE CO-
opyxenus (PIIC), Giuskue K MPUPOIHBIM KOHCTPYK-
IUSIM U XapaKTEPU3YIOIIHEcs CIeIYIOIMMI 0COOSH-
HOCTSIMH:

e y100CTBO Uil MUTPALMK PHIOBI B BEPXHUI U
HIWKHUI Obed, BOZMOXKHOCTH TMPOXOAA YIS MEJIKOH
PBIOBI, MAJIBKOB, JIOHHBIX ITO3BOHOYHBIX;

® CCTECTBEHHBIM, BU3YaIbHO IIPUBIICKATE/IbHBIA
BUT,

® HE 3aCOPSIIOTCS MyCOPOM ITaBOJIKOB, HE BIIHSFOT
Ha 3(hEKTUBHOCTH PAOOTHI COOPYKEHHS B LIETIOM.

® PAacCIIOIOKEHBI HETTOCPEICTBEHHO B THIPOY3JIE,
HE M3MEHSIOT €ro (pyHKIMOHATHHBIX BO3MOXKHOCTEH
[2].

Wcnons3ys uneto pactionoxkenust PIIC B cocrase
TUIPOY37a, aBTOpaMH ObLIa MPENPUHATA IOIBITKA
paccuuTarh JIOTOK HPSIMOYTOJIBHOTO CEUEHUs, BIU-
CaHHBIM B OJJMH W3 MPOJIETOB BOJOCIMBHOW IIO-
TUHBHI (puc. 3).

Fish slope is a fish-passing facility (FPF),
similar to the natural structures and characterized
by the following features:

e convenience for fish migration upstream
and downstream, the possibility of passage for
small fish, fry, bottom vertebrates;

e natural, visually appealing look;

e not clogged with floods debris, does not
affect the efficiency of the facility as a whole.

e located directly in waterworks facility,
does not change its functionality [2].

Using the idea of the location of FPF in the
waterways facility, the authors have attempted to
calculate the tray of rectangular cross section,
inscribed in one of the bays of a spillway dam

(Fig. 3).
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Puc. 3. [Tnan ruapoysna: 1 — miotuHa; 2 — peIOOIPOITYCKHON MUTF03; 3 — BOIOCIMBHAS TUIOTHHA;
4 — NIOTOK PHIOHOTO CKATa; 5 — JMIOPBI CKOPOCTE; 6 — TpacChl ABIKEHHS PbIO; 7 — BapUAHT KOHIIEBOM YacTH JIOTKA

Fig. 3. Waterworks facility plan: 1 — dam; 2 — fish —passing lock; 3 — weir dam; 4 — fish slope tray;
5 — velocity profile curves; 6 — route of fish movement; 7 — a design of the end portion of the tray

Pri0onponyckHoe coOpyKeHue MpeacTaBiseT
co00i1 JTIOTOK, YCTaHOBJIICHHBIA B OJUH U3 MPOJE-
TOB BOJJOCIIMBHOH IJIOTUHBI C YKJIIOHOM B CTOPO-
Hy HIDKHero Obeda. JIOTOKk mmeeT mpsiMOYroJib-
HOE CeYeHHe IIMPHHOU D, THO JIOTKa 3ariTy0iieHO
noJ ypoBeHb BepxHero obeda (YBB) Ha rmyOuny
H (puc. 4) [3-5].

The fish-passing facility is a tray established
in one of the bays of a weir dam with a down-
stream slope. The tray has a rectangular cross-
section of width b, the bottom of the tray is bur-

ied to the upstream level (UL) to a depth H (Fig.
4) [3-5].

1. I-T
Y BBE — ; ———— | Downstreamwaer
— 00ey Water surface level in the tray level
Upstream = — b nobe
water level  — XHDLTHU Elﬂabl b nomke J:alL:IBHE
+
wnyHm A 2 % NN ZZZ% (NN Z ZN
1 Groaved pile ;" NpUpodHsIU
KaMeHb beab il
Upsiream Natural stone oved pile
water level I."}” r"l""“"‘
b warer level
9BBE ~— "4BBb
| —
§§ 58S
= o~ =

Puc. 4. TIpomonsHbIH poduUITs JIOTKA

Fig. 4. Longitudinal profile of the tray

[ITupuna gotka b u rmybuHa 3armyOieHus 1Ha
H OynyTt ompenenarh pacxoj BOJbI, MPOTEKAIO-
1iei yepes JOTOK:

3
Q=¢e-m-b-,/2g -H2.
Pacxox 510TKa U €ro yKJIOH OyIyT OIpenensiTh
CKOPOCTH B JIOTKE, BIUSIOLIME Ha TPOABHIKCHHE

b

m:um-|mu,

The width of the tray b and the depth of the
ottom H will determine the flow of water flow-

ing through the tray:

3
Q=¢e-m-b-,/2g -HZ.
The flow rate of the tray and its slope will de-
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pbIO O coopyskenuto [6]. IIpeogonumblie ckopo-
CTH B JIOTKE 3aBHCAT OT BHUAOBOIO COCTaBa IpO-
IIyCKaeMBbIX PbIO, X pa3Mepa U TeMIepaTypbl BO-
Ibl. B 10TKE MOJIXKHBI OBITH CO3JaHBI TAKHE CKO-
POCTHBIE YCJIOBHS, YTOOBI pa3INYHbIE BUIbI PBIO
IIPEOAOJIEBAIN COOPYKEHUE U AOCTUTaIN BEpX-
Hero Obeda.

TakuM oOpa3om, TocTaBlIeHa MHOTO(MAKTOP-
Has 3ajada ¢ BBIXOJHOW (PyHKIMEH, orpaHHuCH-
HOM JMana30HOM CKOPOCTEH, MPUEMIIEMbIX IS
pbI0, maymux Ha HepecT [7, 8]. Ha nmepBoHadans-
HOM JTare UCCIe0BaHUN ObLI MPOBEAEH aHAIIN3
BIIMSIHUA TJIyOMHBI B Hayajle JIOTKa MpHU pa3iny-
HBIX YKJIOHAaX Ha CKOPOCTH IO AJinHe JoTka. [Tpu
Pa3JIMYHBIX 3HAYCHHSX MIMPHUHBI JIOTKA D U TIIy-
O6unbl H B BepxHeM Obede ¢ MOMOIIBIO ypaBHE-
HUs HEPABHOMEPHOI'O JBUKECHUS
b. A. baxmeTrbeBa onpeaensuuch rryOuHBI B JIOT-
K€ U CTPOWJIUCH KpHBBIE CBOOOJHOW IMOBEPXHO-
CTH:

il

=Nz = = (1= ve) [(@n, = on,)]

rne [ — YKIOH JIOTKa OBICTpOTOKA; hy —
HOpMalibHasi TJIyOMHAa B JIOTKE OBICTPOTOKA;
N1, N2 — OTHOCHUTENbHbIE INIyOUHBI B COOTBET-
CTBYIOLIMX CTBOPAX:

_h ha.
~ho' hy’
| — paccrosHue MeXay CTBOpamu; @, —

M1 N2 =

GyHKIIUH, OTIpeeNsieMble B 3aBUCUMOCTH OT TH]I-
PaBIMYECKOTO MOKa3aTeNs pycia.

termine the speed in the tray, affecting fish pas-
sage through the facility [6]. Passable speeds in
the tray depend on the fish species composition,
their size and water temperature. The tray needs
to create such speed conditions, so that various
fish species pass through the facility and reach
the upper pool.

Thus, a multi-factor problem with an output
function limited by the range of speeds accepta-
ble for fish going to spawning ground is set [7,
8]. At the initial stage of research, the effect of
depth at the beginning of the tray at different
slopes on the speed along the length of the tray
was analyzed. At different values of the tray
width b and the upper depth H, the depth of the
tray and the free surface curves were determined
using the B.A. Bakhmetev equation of non-
uniform motion (b):

,ll—i =z =M1~ (1= ve) * [(@n, — 0n,)]

where i — slope of high-velocity flow tray;
ho — normal depth in high-velocity flow tray;

N1, N2 — relative depths in the relevant sec-
tions:

hy h,
“ho' hy'
[ — distance between the sections; @, —

N1 N2 =

functions, determined depending on hydraulic
channel indicator.
These calculations are presented as functions

ho/b = f(®) (Fig. 5).

JlanHbie pacu€TOB TPEACTABJICHBI B BHJIC
byukuuii hy /b = f (i) (puc. 5).
hy/b
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Puc. 5. ®ynknus 3aBucumoctn h/b = f (i)
Fig. 5. Function of dependence h/b = f (i)
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[TonyuyeHHble JaHHBIE i1 KOPPEKTUPOBKU
CKOpOCTEW MO3BOJIMIM CAENATh BBIBOJ O TOM, YTO
CEYEHME JIOTKA JOHKHO PacCIUpPATHCS B CTOPOHY
HIDKHETO Obeda, YTO MO3BOJIMT YMEHBIIHUTH TITy-
OHMHY B JIOTKE U CKOPOCTb ITOTOKA.

BuIBOABI:

1. HoBast KOHCTpYKIIMS phIOONPOITYCKHOTO CO-
Opy’XeHUSI B BHUJIE€ JIOTKA, BIIUCHIBAEMOI'O B BOJIO-
CIMBHYIO TUIOTHHY THAPOY3JIa, TO3BOJIUT O0ecTIe-
YUTh MPOXOJI PbIO, ABMKYIIUXCS [0 pEKe B Teye-
HUE BCEr0 HEPECTOBOT0 NEPHOIA.

2. TI'mppaBnuueckue ycioBusi B Jiotke PIIC
MO>KHO KOPPEKTHPOBATh B 3aBUCHMOCTHU OT BUJIOB
IPOIYCKAaeMON PBIOBI C MOMOIIBIO MCKYCCTBEH-
HOM IIEpOXOBATOCTH.

3. IlpencraBnennas konctpykuus PIIC 3Haun-
TEJIBbHO COKPAIAET MCIOJb3yeMble TUIOIAAN Psi-
JIOM C THIPOY3JIOM. PBHIOOXOMHBIN KaHam UMeEET
MIPEUMYIIEeCcTBO Oecrepe0oitHoi paboThl Tepen
pHIOONPONYCKHBIM — IIIJTIO30M W HAHUMEHbIIYIO
CTOUMOCTH IO CPAaBHEHUIO C 000MMU COOPYKEHH-
SAMH.
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cypc] / DnexktpoH. GpoHI TPAaBOBOW U HOPMATHB.-
texH. nokymeHtanuu / Koncoprmym «Komekey.

The data obtained to adjust the speeds al-
lowed us to conclude that the cross section of the
tray should expand towards the bottom, which
will reduce the depth in the tray and the flow
rate.

Conclusions:

1. The new design of the fish-passing facility
in the form of a tray that fits into the weir dam of
the waterworks facility will allow the passage of
fish moving along the river during the entire
spawning period.

2. Hydraulic conditions in the FPF tray can
be adjusted depending on the species of fish
passed by means of artificial roughness.

3. The presented design of the FPF signifi-
cantly reduces the area used near the waterworks
facility. Fish-passing channel has the advantage
of smooth operation compared to the fish-passing
lock, and cost least in comparison with both
structures.
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