19 7

Vol. 19 No. 7
2010 7 Resources and Environment in the Yangtze Basin Jul. 2010
:1004-8227(2010) 07081407
Flew, BHEH, W T
( : 100081)
, (1)
: .4 459°C;(2)
2~ 3 9 -~ 1 . (3)
R , 11 12 230 209C
A
( » ,
130 m, 8. 06 x 10°
m’, 1504 m 75. 3
km, 2.38x% 10° m’ 1
a 3963,
) 1.1
z=1
© 0= H+ 1
H(X,Y) ;1
L1~ 3l A F Blumberg G L Mellor'"”
, DU DV ow
ox T oy + a0t (1)
’ auD | aU’D | auVD
: a T T oy go ~ S YD+
an gpzr P da .
> gDE)x+ P U(E)x_Dax_Or)do_
[4~9]
’ 9, Ku9U
[10~ 12] , 80( D 60)+ F. (2)
:2009-06-19; : 2009 09-14
(50909108) ; (2008) ;
(2008) ; (2008)
(1976~, ),

. E-mail: rht03@ mails. tsinghua. edu. cn



815

7
- 2
agD+ dlgVDJr agD+ a;/;ﬂJrfUDJr 1.2
t v y cw(0) = w(- 1) =0 (9)
2 4
ah 0y gD_J”(Q_ 9 aD )4 _
dy P Jo dy D 9y a0 Ky ol av
M
0 K GV _(_’ _): (—E‘a’.l;');
wo(p et B (3) D a07 a0
Kj 0 sul
aTD  JTUD T VD — oTw Bu AL _ got,
— + + = D 39 Qo
dt Ox dy 90 s s Vs s
i([ﬁ‘i)+17+ LR (4 (¢°(0).,q7(0)) = (BT u(0),0) (10)
90' D 90 "R, 90 :qwwi= SR+ AR- BR- E- C; SR
UV ow x y 3 ;AR
;D ,D=H+ 1171 ;f ;BR ; E
;P ;P ;R :
s Cp ;s Ku Ku %(%, 2_:)/) = CZ(U2+ Vz)(U, V),
2
_ k
1 [ 14] C: = 2
2 ) M ellorY amada , [Inf(1+ Gu-1)D/zo+ 1]} (11)
K
’ = 0= ULl 1) =
(BT ui (- 1),0)
d°D , agUD , °VD  dg'w _ (=1
at dx dy 90~ 1B , 16 6;
p Llao) It g kn s gyt e O w .
2 2 2 2
dg’ID  3q°LUD  6q” VD , dq’ho _ : ,
Jdt ox dy d0
0 Ky aq’l @[ W, AV z]
ao(D ao)+ El D (ao) + (ao) ?
bl D W
+ Es &KH 8(}_ _B?T-'- Fi (6) 2
_ ﬁg_[ﬁ_ LQ]J_]
Gu = q2 Loz et 0z (7) ,
Kwv = SMq(l+ Azo),KH
= Suq(l+ kzo)
Su[ 1= (3A2B2+ 1841A2)Gu JA > (
(1- 6A1/B1) ) ,
Su(1- 94142Gn) (8) (
— Su[(1841+ 94142)Gn] )
= Ai(1- 3Ci - 64.1/B1) >
(A1, Bi, A2, B2, C1)
= (0.92,16.6,0.74, 10.1,0. 08) o X
2 (U - U)D . aU’D . aUVD . dUw
: 2 . _
q/ iy N F et ey o fVD
Py Fq Fi ;k D2 QQ (,) aD QQ
o e ) D a0 (1)
;E1 Es , L8 10;c 2
(V= VID, SUVD VD, Vw , o

; W N 0x dy, 00



816 19

4

gD_T ®_ g
0 oy T b oay ad/°

Fy (13) i
—#0.3m
UtV n v

[—6.1 m—>ie —— 1829 mr >
i

Y
. 0.3 m
F ’ * P i 0.
Ut - up o Koy’ -
D 50 s SLIH

N dJ0
Vi -V )D 9 KwdV~ 1
= —(—  — 14
N 60( D a0 ) (14) Fig.1 Schematic of Reservoir Model
, skok V**
obU oDV o
ox * dy * o 0 (15) 2 11 min

aUD a_ 4. dVD an
byt D g = 05T e (0= 0 (16)

(U, V=[5(U, v)do

? ’

vy vy 183?&%21)\ i
U= U+ (U- J‘:U** do); E'O'S' a2l
V=V + (V- flv** do) (17)
1y, w 0 5 10 . (m)fs 20
2 t= 11 min (C)
’ Fig.2 Temperature Distribution of the
’ ’ » M iddle Profile at t= 11 min ( C)
, 3 11 min 11. 43 m
[15]~ [ 17] : @
3
@
Johnson 1980 ~
1981 , ,
1 ® .
\ 21. 44°C LARM RSM
0.15 m , @ .
, 16 67°C ,
Q 00063 m’/s, 0 46m/s ,
Q15 m 2. 54 cm R
5067 cm’, 0 46 m, 4
0 00063 m’/s \
21 44°C

0 002 15 min, ,,



7 817
EE_?%E({EE% .
’ o SUUMH
—— LAHMAE R
- - ke
——— Spalartf# %1 4
[0.25 - - RO
EFAIN 4.1
{.& X
£ =
L =-_ S ’
L . e 4 , .
-0.02 001 0 001 002 003 004 0.05 ’ ’ ’
1$}§ (m/s) ” ”
3 ¢=11min 11. 43 m ’
2 2
Fig. 3 Vertical Distribution of Horizontal Velocity >
11 43 m from the Entrance at ¢t = 11 min ) 12 7C
2200 o Sl , 5~ 10
—=— ket 6
2150 —— LAHM#7 ’ ’
— AR s
52100t .
e 2
% 2050¢
3 20.00 [
1 )
19.50
2
19.00 ' ' ' '
0 10 20 30 40
(A (min) 2
4 15 N
Fig.4 Outflow T emperature Variation with Time
2
, 20 min 5 s
, 148 Y ,
20 14 800
2
2
1
Tab.1 Distribution of Upstream Water Temperature, Flux, W ater Level in Ahai Reservoir
1 2 3 4 5 6 7 8 9 10 11 12
(C) 7.06 8.94 11.13 13.39 15.62 17.43 18. 16 18.20 16.70 14. 04 9.96 7.32
(m3/s) 396 371 385 471 1170 1730 1 600 1 890 1970 1020 677 480
(m) 1504.00 1504.00 1504.00 1504.00 1504.00 1503.07 1503.07 1503.07 1503.07 1503.07 1503.07 1503.07
2
Tab. 2 Meteorologic Conditions of Ahai Reservoir
1 2 3 4 5 6 7 8 9 10 11 12
(C) 13.3 16.9 20. 4 23.1 25.4 24.7 23.9 23.4 21.5 19.3 15.0 12.6
() 2.1 3.5 4.2 5.9 6.5 8.5 9.2 8.6 8.4 5.8 3.4 2.1
(W/m?) 181.6 182.0 235.9 244.9 236. 8 197.2 190.0 196. 4 177.7 179.5 174.0 172.6
(m/s) 2.0 2.2 2.5 2.5 2.5 1.7 1.2 1.1 0.9 0.9 0.6 0.9
(%) 54 37 38 43 48 72 79 84 85 81 71 67
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ON TEMPERATURE NUMERICAL PREDICTION IN AHAI RESERVOIR

REN Huatang, XIA Jian-xin, TAO Ya

(Department of Environment Science, Central University for Nationalities, Beijing 100081, China)

Abstract: Ahai Hydropower Station is one of hydropower stations in the middle Jinshajiang River. Ahai
Reservoir is very deep and inclined to form temperature stratification, which will change the water tem pera
ture significantly and bring disadvantage to the water environment. The temperature distribution of Ahai
Reservoir in dry year was predicted by a 3D numerical model, which was verified through stratified current
experimental data. The result shows: (1)the head area is in weak stratification state in winter and spring
because of the low tem perature of upstream flow. The maximal vertical tem perature difference is 4 59 C in
April. (2) the temperature process of released water is lagged behind the natural process. The temperature
will be lower between Feb. and Mar. but it will be higher between Sep. and Jan. the next year. ( 3) T he min+

mal water temperature is increased after the reservoir stores water. The differences are 2 30 and 2. 09 C in

Nov. and Dec. respectively.

Key words: Ahai Reservoir; numerical model; temperature prediction



