anes

A vane is a structural component, typically thin, that is used to turn a fluid jet
or be turned by a fluid jet. (example: a blade in a turbine)

For a vane or a blade, the following assumptions are considered:
1. Pressure forces are atmospheric.

2. Neglect changes in elevations.

3. Neglect viscous forces

Using Bernoulli's equation

2

pVlepz"'?/zz"'

o,

Bernoulli's Eqn., p, + yz, +
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Example (6.4)

A water jet is deflected 60° by a stationary vane as shown in the figure. The incoming
jet has a speed of 100 ft/s and a diameter of 1 in. Find the force exerted by the jet on
the vane. Neglect the influence of gravity.

Find the force exerted by the jet on the vane?
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FD

SOMBUCRERENVEE > F =—F, i —F, |

d
The momentum accumulation = prll KETai®Rdt

SRRt LT ERIEM (Note that v, =V,)

SF i = (V) = (Mv), = (mvcos60)i — (mv)i




S =D (MV) oy = (MV),y =—(Mvsin60)j -0

Evaluation of the x direction momentum equation gives
F.= (1 - c0s60°) = pAv’(1 ~ cos60°)
= (1.94 slug/ ) (7 x 0.0417° £2)(100% ft>/5%)(1 — cos60°)
= 53.0 Ibf
In the y direction,
F, = v sin60° = pAv’sin60°
= (1.94 shug/ft’)(w x 0.0417° £*)(100” ft*/5%)sin60° v
=91.8 Ibf E

means that the forces of the jet is opposite in direction

Note: positive valu F.F
~Qlc. p es of L to the forces required to hold the vane.

F o = (53.0)i +(91.8)]
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Example 6.5

As shown in the figure, an incident ~||::t of water with density p, speed v, and area A 1s dﬂ»{;f

flected through an angle B by a stationary, axisymmetric vane. Find the force required:*

to hold the vane stationary. Express your answer using p, v, A, and [3. Neglect the mﬂu—
ence of gravity. 72

Find the force (F) to hold the vane stationary?
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From the force diagram,
The momentum accumulation = %jvzde 4] (Since Flow is steady)

From the momentum diagram,

(Note that v, =v, by using Bernoulli's eqn.)

DY Fy =—F => (MV)x = (MV),x =—mvcosB—mv =-mv (cosB +1)
CS CS

F = pAv 2 (1+cosB) Dr. Munzer Ebaid




END OF
| ECTURE (3)
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