Example of identical flow and head Hydropower Calculations, (Sl) & (US) units:

(SD)
he=150m  p = 1000-%& D &= 55
. Dl 3
m ngen = 89%
Q = '095'2 o=1 kg n := nturb-ngen
liter n = 75.65%
g = 9,807E Some Hydropower definitions:
52 h = head difference in elevation or
pressure drop across turbine
p = Density of water = mass/unit volume
g = Acceleration of gravity
3 Q= — = Flow rate = Flow volume/time
p-g-h = 1.471x 10" kPa dt

n = efficiency percent energy transferred
hp = 1 Horsepower = 0.746 kW

ft = feet (length)

ft3 =1 cubic foot = 7.481 gal

m = meter (length)

m3 = 1 cubic meter = 1000 liters
Steady-flow Power = Pressure x Q

Power := n-p-g-h-Q

Power = 105.717kW
Power = 141.769 hp

Common Metric (SI) -
Power(m, m3) Hydro Calc:

K
> Zv-h-Q — 105.72kW

m

n-9.807 (Sl) < Kilowatts kW --> (US)

h
013151222 1.Q = 141.77hp  (S)) <~ Horsepower hp —> (US)

Gravity static hydraulic pressure
3 constant for water at a specific density

m
Q =0.095— is given by; pressure const = (p x g)
S
liter Note: The units used in measurement
Q=95— determine the value of the constant
S (vary by 1/length unit to the fourth

power.)

(p-g) = 9.807 > kw
m4

(p-g) = 13.151%hp
m

(p-g) = 0.08514-kw

1
= 0.085
2

(US)
b
h = 492.126ft p = 62.428—
3
ft
3
ft b
Q =3.355— p =8.345—
S gal
ft

S

p-g-h = 3.07224 x 10 pst
p-g-h =213.35psi
Power := n:-p-g-h-Q

Power = 105.717kW
Power = 141.769 hp

Common British (US) -
Power(ft, CFS) Hydro Calc:

h-
n- Q — = 105.717kW
11.8146.—"
s-kW
h-
n—2Q _ 4177hp
!
8.81-——
s-hp

Q = 1.506 x 10° gpm

(p-g) = 0.114—hp
ft ft

1 = 0.114
8.81
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