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Characteristics of Transporting Sediment by Density Currents and
Determination of Proper Location of Sediment Releasing Outlet in Stratified
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Technology, Xi’ an 710055, China)

Abstract: Emission of sediments by density currents is one of the most effective measures for both
controlling sedimentation and avoiding turbid water in reservoirs. However, little research has been repor-
ted on thermal stratification in reservoirs. Under the boundary conditions of inflow rates of 0. 08 —0. 64
m’/h, sediment concentrations of 1.25 —7.5 g/L and sediment size of 0. 01 mm, a series of pilot experi-
ments were carried out to characterize density currents, using a naturally stratified reservoir model. Verti-
cal distributions of sediment concentrations were measured at five cross-sections under six running times,
and were systemically analyzed for variations and factors. For a given condition, a proper location of sedi-
ment releasing outlet was selected where the sediment concentration was no less than 10% of the maxi-
mum sediment concentration. The result showed that when temperature gradients in the thermocline were
between 41 =48 “C/m, both active sediment scour areas and proper locations of sediment releasing outlet

were influenced by inflow rates and sediment concentrations. When the inflow rate and sediment concen-
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tration were increased, the maximum sediment concentration in the reservoir would increase, the main

zones for carrying sediment would expand, and the depths of the reasonable location of sediment releasing

outlet would decrease.
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Fig. 1  Schematic diagram of pilot-scale experiment system
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Fig.3  Vertical distribution of turbidity in 0. 8 section

HIPE 3R] R, A () — o g Ak 7K A et JBE (e e 8
VOUCRE ) BIFRIN ] B HERS T HE R . X2 A g ik AR
TR AR 25 ek B P ] A % T 3850, T /K A4 8 2
FRAAE Wi ] — B T b A5 TR 7K 26 g 90 0 ik J38 486 o
TE[R]— I [ BE N, 908 1 e JBE it /K % 18 v AR

TR PR A A IS B o AR AN AR, B ) s B
FERL/N, [T R Tk e BT VR T A, (A A
Wt/

2.2 NREHHER

2.2.1  TEMPRVSIREE A

FRBR 2.1 5RO i, 6 oA g T4
REFRY K 2R K AR Hp R v i A ) B 25 40 AR 64T TR

MM 0.08 m*/h  AJRIRTD M EAE 1. 25
~2.5 o/L AR LIS, B A B e V0 vk B i 3 , A
TRUTK P25 P PR e R o A0, A 84 A 5 (L g A okt 3 ol 7 W
TN B AR RS E TR 0.3 Wi db, 7ESE(T I,
LR 7K 28 PN A AR B4 ok B2 5 7K TR S B, B 9ok 5 B 7K
TR HE IO/ o R ok B2 T 7 7 B PE A AR K e
Mo, eI RIETE3.75 ~7.5 /L Ju 2L,
&SRR o B, — BN IE ) R i
2, — B U HER . BEA LU DV 38, 94
I3 A FE K, Ho A X [E 1 (0 ~ = 0.35 m)
P KA (0 ~ —0.45 m) , $il P2 9 X F Al i 76 5 155
BTSN, BRI B K FE PR e B N A% TE BN,
Tl RE AN B R AR AT AR AL, LB AR R E R .

MAFE N 0.16 m*/h A IRTPHELE 1. 25
~7.5 g/L Ju AR fL I, 4553 7K 2 PN 1) e o il J3E A
SRR SNSRI AU 7 35 A OB 1T by N K I R VA o)
=0.05 m Jg/NF] -0.2 m, 5 R4S ; B R
FIFAE BN A B AL T 0.3 i, SEA R 3R fE 2, mh
JE 5K IR [FIRE 5y PR o o BEA IR e VDV B
PRGN, f L E X A H (0 ~ = 0.35 m) 57K
(0~ -0.4 m) K J5PREEARA, HXTFRAH - 0. 15
m A5y —0.2 m, B J5 PRI, RV KB BT E 1Y
MBS A,

MATREA 0.32 m*/h B, f KB r e v B
fEEAE 0.3 WA, AR — 0. 2 g it 32 3 ] 434 1Y)
WL, —F o IF T, KRR EFE(0 ~ -0.4
m) , XIFRATA 0.2 my Je VPR EEE 1.25 ~2.5 o/L
AR AT, 2B N B PR 1E 0 N BEAR = &
AR TR VDR FEAE 3.75 ~ 7.5 /L Ju 22 LI,
BN Ik 2 AR o A 0 e/

AN 0.48 m*/h  ATRIRTD M EAE 1. 25
~5 g/ L 3l [l A8 A, S5 o B2 T 7 o7 1 7
0.3 KT, A5y — 0.2 mg 3t B3l ] S3 A ) ¢, I
F T X A EFE (0 ~ = 0.35 m) , X FRlh -0.2
m, TEVREE N 1.25 o/L W), B2 BN B PR 1H 2

- 06 -



fﬁﬂ

www. watergasheat. com

L B EFE R A AE T o 8 T

533% #5H

HAKAR R AR AR 2.5 ~ 5 o/ LIl
S, B2k B A L 2 B i P S T/ 5 T €y
7.5 g/ LN, b SE R e (40 T ek ), RIS S 30
JE, Tl BEAOA , T ULk JBE S A e PR R S AR LA

MA N 0. 64 m*/h AP IR FEAE 1. 25
~5 o/ LB E AR , e Kk B BT A 7 B H RE 7E 0. 3
Wi, HobR o - 0.2 mg B8 73 A il 2 — 340 T
i) T~ LR, BT X RS € £ (0 ~ = 0.35 m),
HXSFRAN 0.2 m; HH N 1.25 o/L i, HEKEL
P ORI E , TRV RIEAE 2.5 ~ 5 o/L YLl A2
P, ELER B P FR) et J3E B o 334 o0 1 i /) 5 e 52 Ry
7.5 g/ LN, b JBE B e A9 R 00 TS A 90 o

AN SRR 3 JZE I, 8 K S B I e Uk R A
6] b S YILAT s EAIRI B KR TR SR U8
U BE A ) 3 A LA [R] A 0 2 25 1, BT LK
JE A 7KL 2 2 X S B AR 7 A — E R
2.2.2  f R K K I A e R B B e A

A Ao A A R A A AN TR AR 2R A
ALK 2R PR KA e Rk B A% A T Ak e Kk

JEFAERLE, WA 4 FR

4000

= 125 g/ x
3500 €25 o/l
3000f ©3.75¢/L
=) 5¢/L
2
2 2000 s x
5 2000 .
= 1500F  * o«
1,000 .
500 3 ' ‘
] | | u "
0 01 02 03 04 05 06 07
PR/ (mP-h )
a. FEEH K PR 7K A B i K 3k B (.
#1251 e25¢l ©375¢L o5gl x7.5 gl
0.1
0 [ ]
-0.1 L n " r
b ] £ X [= .}
£ 02 ' %
g L] [ ]
E 03 .- .
~0.4
X
-0.5 ° ° X
X X %
~0.6 - - : : . -
01 02 03 04 05 06 07

A/ (mh™)

b, AEE LK P H 7K i R 32 (i 7 0L e v

4 HWEUKESKRERHKOLEKEEREME

Fig. 4

Location of maximum turbidity at outlet and maximum

turbidity of model reservoir
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