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Study by prototype debug on hydraulic characteristics of the filling and
emptying system of Letan ship lock on Hongshui River

HU Ya-an, LI Jun, ZONG Mu-wei

(State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract: Letan ship lock is a single-lift ship lock which has the highest factual working head in China. This paper
presents the hydraulic characteristics under operating conditions with double-valve operation, and puts forward the
measures for controlling the inertia over travel. By optimizing the pattern of water conveyance, the flow regime in

the chamber has been ameliorated, and the safety of the navigation has thus been guaranteed.
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Fig. 1  Overall layout of filling and emptying system of Letan ship lock(length unit; mm; height unit; m)
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Tab.1 Layout characteristics of filling and emptying system
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Tab.2 Statistics of the hydraulic characteristics of water conveyance( valve continuously opening)
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Tab.3 Resistance coefficients of each section in prototype and model

s B ML R OM ISVEDIEY 4 WoE R
T & T B ~ R TH Kte 1R o - o .
JE R A JE R R JE R R
Pyl
K 0.608 0.590 0.324 0.310 0.604 1.000 1.536 1.900 0. 807 0.725
XGH
‘5(}_ / / / / / / 1.724 2.360 0.762 0.653
ik

2.2 FRREEBE(H) MEERYE
A IR R | Pl KR BBV T, S B A R S A M 5 (W) B B R ML R S ()
XTSI SE AT 2 38 2 A B AT A FEE A1) E OB TV PR Sk, 16 B2 R A 32 4T
G AENFIIIFIRI 2K Sk AR B K 28 AT TFL I B 72 W38 77 A B A A KA, S B AR 0T 5%
AL,
_waol,

MR = (1) d BT RE A d="—"15

K p IR TR TT IR B4 K R GEN I R L, A /KRR TE 455 s o g IR 1D A R S T T T AR 2
1] % 7K I i AR

THEAS R AP EBHE 0. 54 m , RGH /K AS M (A R 0. 44 m, ¥R B 2709 0. 25 m. 7F
ASSRIATAT R R, S0 ) S 0 A ) e OB RE (B A 0. 57 m, S50 (A — 2.

A O I AT 22, A7 PR AR A DR T () [P A R — A0 TRT SR 2 A G, D 7K 37 551 g
TR A8 B TN T LA et s s A Yt ) (L. e IR () A R AR 00 T 22 R AT A 5 X
I3 — Tl S R IRAE— € AR AL 22 AAF T AR TSP K R 17T, LA Usle/ B P A 3 k7 o) 2 7K A3 55 Ik R T
TP A G S 1) 7K Sk it — AP AR BRI 45 18t , T LSk s A P i (I ) B

A KRB B LA Ay AR AT T i, X348 —Ah X, JEie 0l #E KA oK T80, 7R K A3 2%
WA 0. 10 m ZPF F IR AFT, 28 Q) (688 0. 30 m , ANRETE AR BLILZR. 55 Ry =0 S 76 F
K IR [ A R T , e 35 10 D IR K Sk RV HILIT . DG BRI A, 5 B0 7K I ) S 5 17 O g e, SA
RETH M 42 TR () 2R [RDRE S BILITBE e R, s AN B s i T () B R 5 I SELIT BEad /N, SR 3
AR IR I TS PRI 3 3o e R Rk 2 s iy AT T e K D00 T B NPT TR
IRAEZEH 3 m OGP RT3 509 JT1E MK T8, 76 e N T TR R K AL28 0 2 m I OCHTIRIT] 2 60% T ;
TEARHEMEK  AERA22 0. 10 m BT AF1T. IR ilas SRR 74 Rhk KR 3 (illt) ZK T80, I 4R DG R sf 552
PR R KA 2553 5004 3.0 m A1 2.2 m, BT T5CEE 50% il 60% TFEE IS /KA 2253 524 0. 25 m F10.20 m, 2y
30 s Jg NFHIIFIE L0 i T 1T FLEE U Sl AS B S, I s G A A PR S Y e R T R Y AN R
0.05 m,iiff AL ER
2.3 tiF#kORS

A 8 40 B 111 K FL 0 400 m S5 1 V107, 0., 98 1 28 3 A 2830 K 11 4 9
V 94.0 mp e, WTTARIIE T 3E7K F1 AL BRI A 2 88 (IR TR s AR FR T T Sl o B 22 S AL AU 4
ST T3 e ] — 0 g 7K SsRIOK , 22 S AL I 1 58 B SR T UK L T Tl U i /N A 5 (LI 1), A
TTARAIE T 25 SCFLIE Ttk (4550 3 MO 75 8 DR 35 0 /K Gk 2 , A D /K 10 DX 3R /K T 40P A, B4 Ao e i
SRR K

T WS IGER (773, 8 m) , 7% HE KK A AR 5 1TE , i 2 8 K A — 5 i AR e E P 3h K
UL B WSS 305 AT 1) e SR s b I A DI A TR CE AR AN A T B RIS A 5




10 KoOF ok B T OB it 2008 43 H

e

2.4 HEKERS
2.4.1 WEEKAS  WEEAIRR, KT ISR TS 7K S FL2S 36 RO REJS 1 AT 3. 7K TSR
PRI R XA A B R T T OUAE, R PR AR 46 T 0. 13 m( HRIETTAY 0. 52 m HE K E0.65 m) , IF
FESE SR AN T 2 A K SZALCF W 12 4L, F2wEE 10 £L) |, H B 0 IR i A SRR A i
S3BC, [RIBsHf R)  P H K B i e 5 ) S A U AR DA R AR 6 P 2 450 25 1. B0 2R A )
KT FEE, 2R/, 2x500 t A B 500 t BRI 2R 48 12 I ER

TERERVPOERY 28.76 m KK T, W S EIA/KIE 3. 24 m, BGHFE KIS FE, RT3 P2 e 28 i 25 L I 2.

() BT 150 s Zidq (d) I IaIF
K2 XSS HE KA

Fig.2 Flow regime of water filling with double valves continuously opening
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Fig.3  Aeration discharge through top sealing sill with double valves intermittently opening
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Fig.4 Flow regime of water filling with double valves intermittently opening
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Fig.5 Water filling level and discharge curves of Fig.6 Intensity curve of cavitation noises

the lock chamber (H=27.81m)
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