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{Abstract)>

Vertically integrated convective-diffusion equation ;n a two dimensional coordinate system is
analyzed by the finite element method using six noded triangular elements with gquadratic
interpolation fuctions.

A simple implicit iterative scheme based on the trapezoidal rule is imployed for time integration
and empirical convergence criteria required by the iteration procedure are examined by numerical
exXperiments.

The accuracy of the computational scheme is investigated on analytical one dimensional open
channel flow,

The numerical scheme is applied to the laboratory investigation of turbulent diffusion in open
channel by means of sult water injection and comparisons with laboratory measurements and

discussions are presented,
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Table. 2 The relation of stability condition and time interval

—_— At(sec) -
Comdiion ™ ——— R0 025 Lo | 20 | 3.0
D j{z_ 0.2 0.016 0.64 ’ 1.28 1.92
At !
V£ 0.2 0. 10 0. 40 I 0. 80 1. 20
Table. 3 Comparision with analytical and numerical solution
4| Analytical _ .
X ! solution A =0, 25sec 1. Osec 1. Osec 3. Osec
0.00 1. 0000 1, 0000 1. 0000 1. 0000 1. 0000
0,125 0. 8986 0. 8290 0. 8992 0.9312 0.8164
0.25 0. 75634 0. 7550 0. 7603 0. 7041 0. 9037
0.375 0, 5817 0. 5829 0. 5830 0.6111 0, 6224
0. 50 0, 4092 0. 4099 0.4122 0.4116 0. 3809
0. 625 0. 2603 0. 2600 0. 2576 0. 2443 0. 2220
0.75 0, 1437 0, 1471 0. 1400 0.1322 0.1241
0,875 0.0759 0. 0740 0.0720 0. 0678 0. 0675
1.00 0. 0346 0. 0820 0. 0317 0, 0323 0, 0357
Table., 4 The sum of residual
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I \\ \A At- (.25 sec
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Fig.3. Concentration distribution according fo each At (at t-6sce)
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Table. § Cascs of numerical experiment

Boundary condition

Case No. { H(em) Ulemi/  D.(em/ ky(cm/ O_f_L_()_I’lCcnt_raﬁ(_m Remark
, sec)  sec) - sec) | Node Number ¢
T T T T e e
Case ' 39 w06 4373 49 | L2B4S_ | 0.00|
-] T . ler | o34 | DiEe (19
 Case J , . J 123,45 | 0.00 |
‘ 329 106 4373 4,24 12345 | 0.00
172 6,7,14 [ 0.34 k,:Eq. (16)
Casc 1 - - ) . _____i_ O_-
(CRC 50 106 4373 a4 L 100
;18 6,7,14 | 0.34
; -t - - < B [ \ . )
| Case ’ 59 106 1723 421 | 12845 | 000 | D.:Ee (o)
S R T 6714 | o34 | HKiBe &)
Casc 1,2345 | 000 | D;:Ee (18
3.9 106 50.41 4,24 L2345 ) 000 : S
| 15 o 6,7, 14 | 0.3a | KiEe (6
]C;i’el 2.5 1515 86,9 124 |-b2345 | 000 D,:Eq. (19)
| - 6.7 | 0.196
| |
i Case 2.5 15.15 86.9 124 _1,2,3,4,5 I 0.00 k:Eq (16)
Cone a2 6.7, 14 [oes | M
ase 207 ] T T aae 14
Case | 25 1515 860  na | L23456 [ 0.00
e _ 7.14 | 0.196 ) ~
! -
Case | 2.5 1515 1578 L24 ! L2,3,4,5 | 0.00 D.:Fa. &
| | 67,14 | 0.196 5 B
| Case | | :
ase 1,2,3,4,5 0.00 D.:Eq. (18)
2% | 25 a5 sals L ’?,.14——-! o1os|  EiEa (16
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