Screw Compressor
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Thermodynamic power:

The formula for a screw compressor is :

N(th.dyn) = n/(n-1) * V1 * p1 * ((p2/p1)^((n-1)/n) - 1) – (p2-p3) * V1/((p2/p1)^(1/n))
in which:

N in Watt

Q1 = Intake volume in m3/sec

p1 = intake pressure in N/m2 (absolute)

p2 = internal pressure in  N/m2 (absolute)
p2/p1 = internal  pressure ratio

p3 = outlet pressure in N/m2 (absolute)

Where:

V1 = rpm_rotor * q0
q0 = displaced volume per revolution

Internal air leakage loss = qv100 * sqrt((p3-p1)/(10000* density_p3))

qv100 = per 100 mbar pressure difference
n is the compression exponent (polytrophic) and is k = 1.4 for adiabatic compression for air.

In case an oil filled screw compressor is applied, n is close to 1.

Delivered air volume = V1 - Internal air leakage loss

Shaft power is:

N(shaft) = N(th.dyn) / η eff.
In which:

η eff. = Compressor mechanical efficiency.
