Simulation of Rainwater Harvesting Process Using Finite Volume Method

* *

O
Koichi Unami and Toshihiko Kawachi

1. 3.
u 3
P q h
Froude
17
m’ 1.2km? F G Lin et al.
Liou-Steffen -
(Kawachi et al.)
Froude
S
2 h
S Zhou et al.
Tseng 1
1/10 1/1,300
2
4.
2 7m  0.6m 1/100
X-y-2 Manning 0.0098
M OF G _q @  00ams
ot ox oy 7.681cm  4.887cm
U=(hpa), v
2 2 T .
F- p,ﬂ+ﬂ,m , 3) Figure 1
h h
) -~ Froude
Gz(q,m,q_+ﬂJ | @ 55
hh 2 Figure 2
.
S=(r,on(S - S,). 0(S, - Sy ) 5) i
t h P q
X- y- g o Figure 3
r S Sy
X- y- S,
Sy X - y-
Manning

Graduate School of Agricultural Science, Kyoto University



0 1 2 6 7
x(m)
Fr 00 05 10 15 20
Figure 1:
? 40355305255205 15s 10s 5s ‘ 0s
15 T e =
gm\ el —ﬂ e ( u]
A e A i i
—_— ,
G() 1 2 5 6 7
x(m)
Figure 2:
-0.4 -
03] -
@-0.2 °
E
2-0.1
T
0.1 ‘
02 10 20 40 0 60 70
t(9)
Figure 3:
5.
0
1.5
r
t=0 90 100 mm/hour t=90
100 150 mm/hour
90
Figure 4
Figure
5 t=100
6. 2

48, 326 0
44 34 50
40 322 100
(361 =320 ! 150
Z |32 Ej3L8 200
< 28| o[316 ,
8241 8|31.4 !
Bl20| gla12 ff;”V -
Bl16/ Slaro /‘
Ql121 =308
8{ 306 7
41 3041— e
0l 302
0 10 20 30 40 50 60 70 80 (90_ 1)00110120130140150160170180
t(min;
Figure 4:
40
30
&2
=

™ g —

100 150
Velocity (cm/s)

0 100 200 300 400

Distance (m)

Figure 5: £=100

[1] Kawachi T, Aoyama S, Yangyuoru M, Unami K,

Acquah D, Quarshie S. An irrigation tank for harvesting rainwater in
semi-arid savannah areas -Design and construction practices in
Ghana/West Africa-. J of Rainwater Catchment Systems (submitted).

[2] Lin GF,

Lai JS, Guo WD. Finite-volume component-wise TVD

schemes for 2D shallow water equations. Adv in Water Resour 2003;

26:861-73.

[3] Tseng MH. Improved treatment of source terms in

TVD scheme for shallow water equations. Adv in Water Resour
2004; 27:617-29. [4] Zhou JG, Causon DM, Mingham CG, Ingram
DM. The surface gradient method for the treatment of source terms
in the shallow water equations. J Computat Phys 2001; 168:1-25.



