Kul-34.3100 Virtausmekaniikan perusteet

Tentti 22.5.2012

Muistathan, ettd perustelut ovat tirked osa laskua ja arvostelua!

Properties of air
density: gair = 1.23kg/m?
(dynamic) viscosity: pair = 1.79 X 10~°N-s/m?

Properties of water
density: owater = 1000kg/m?
(dynamic) viscosity: pwater = 1.12 X 1073 N-s/m?

Gravitational acceleration: | g=9.81m/s’

Equations When you use these equations, please explain what you are doing
and what principle you are applying. Not all the equations may be needed.

Bernoulli equation: p+eogh+30V?=pr

Energy balance:

(p+ ogh+ -é— gV2) = (p+ ggh+%sz)in + work done on the CV — losses

ou
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Losses: Aptiction = (f 5) % QV2 and APz = K % QV2

Reynolds number: Re = oV = V7l
Power: P=ApQ

Mass flux: m= [0V fidA

Momentum flux: ¥ VoV -idA

Momentum balance: > F = moementum flux out — momentum flux in

Moment-of-momentum equation:

YT = Thout (Fx \7> — Min (Fx X—/")
out in

Euler turbomachine equation:

P = 1t (£U V) gy — 11 (2U Vi),

out



