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5 20
pumped storage

surge tank
trap efficiency

flood plain

Pan
0.5×106 m3

3.0×106 m3

Runoff coefficient 0.4 0.7
15

5
 1 2 3 4 5 6 7 8 9 10 11 12 

106 m3  7.8 7.1 8.4 3.5 1.5 0.5 0.2 5.0 6.9 7.3 1.7 0.2

106 m3  1.85 1.56 0.8 0.7 0.5 0.3 0.04 1.25 2.0 2.1 0 0.04

106 m3  0.8 0.9 1.0 1.1 1.5 1.6 2.6 2.5 2.2 2.0 1.0 0.5

200 ha 5 380 mm
0.75 3

15 m 20 m
1000 mm 0.06 1.5

0.0816 0.043 1.0 0.79 0.96
0.15 HP Required horse power 20

rectangular siphon 1 m × 1 m
40 m crown 10 m = 0.2 f = 0.025

0.7 1.0 Q
20
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500 m3/sec
Q Q

C B
            C 120Q (500 4Q2)
            B 180Q (750 6Q2)

C(1000 ) B(1000 ) Q(10 m3/sec) 100 m3/sec~300 m3/sec
m3/sec

20
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6 30.5 10 m�

612.59 0.45 12.14 10� � � 3m
60.45 10� 3m

3m
3570000 3 2.20Q day m s� �

2.20 0.79 2.80V Q A m s� � �
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 2

25760
26360

D1=30 cm
P1=100 kPa 400 kPa

P D P = CD-2 C
1000 kg/m3

9.81 m/s2 20

10 � /s
1.2 cm 10 20

rpm
torque
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jyixV
���

)1.27.2()1.266.0( −−++=
3
stagnation point 3
a� 4

10

A B 30 cm A
1500 m B 2500 m fully turbulent flow

f friction factor A 0.4 m3/s
B 20

steady incompressible
laminar flow h

g� z

Navier-Stokes ugp
dt
ud ��
�

2∇++−∇= μρρ

20
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 1 30

10 20
Probable Maximum Precipitation, PMP -

- Rainfall Intensity-Duration-Frequency Curve, IDF

Overflow Spillway Shaft Spillway

y C m3 I m3

X Xy ln1.00.1 += 20
1% 30

10
10

100 ha 25%
13% 1.5 m

20 cm
10 20

60% 5 24
m3/sec

n = 0.014 z = 1.0 s = 1/2000 b
d

T return period
6 risk

10% 20% 30% m 20

return period T 100 50 25 10 

m 122.0 120.2 119.2 118.5

30 800=X  m3/sec, 120=σ  m3/sec
X = 1120 m3/sec 6

25 X = 1120 m3/sec 6
2 19≤P % Q m3/sec 8



��� �����������
����
����� ����

http //www.johwa.com.tw�

1.5 1.5 (25% 13%) 0.2 0.73D m� � � � � �

2
30.73 100 100 1 2.82 sec

5 86400 0.6
Q m� �
� � �

�
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 1 30

43420
43520

R σs Pi

Po σs 10
R σs Pi

Po σs 10

25 kW 0.9
0.1 m3/s 8 cm 12 cm
250 kPa kinetic correction factor 1.05

mechanical efficiency 860 kg/m3

9.81 m/s2 20

7.5 cm 28 m/s

momentum correction factor 1 1000 kg/m3

9.81 m/s2 20
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43520

D ω ρ μ
torque T D ω ρ μ method of repeating 

variables T dimensionless relationship
ρ ω D 20

1.1683 kg/m3 1.918×10-5 kg/ms 40 m
0.5 m3/s 0.2 m×0.3 m

Re 10 f friction factor 0.01833

pressure drop hydraulic diameter
p
AD c

h
4=

Ac p 10
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