CIEG 305 CHAPTER 2 HANDOUT

Pressure at a Point in a Static Fluid is Independent of
Orientation

Consider a small wedge of fluid at rest
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Postulate that Py, P,, P, aredifferent.

Step 1: Break pressure force vector acting on As into horizontal and vertical
components
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Step 2: Horizontal Force Balance

Z F, =0, since fluid at rest; no acceleration.

P AyAz - P, sin(6)AyAs = 0 P=F/A so F=PA.

P Az = Psin(@)As



But from geometry Az = Assin(6)
so P Assin(@)= P, sin(0)As

or P =P,

Step 3: Vertical Force Balance

>R =0

0 = P,AXAy — P, cos(6)AsAy — % POAXAYAz ; last term is weight of wedge
But from geometry Ax = Ascos(#)

0 = P,Ascos(6)— P, cos(@)AsAy — % POAScos(0)AyAZ
1
0=P,-P, —EpgAz

or P, =P, +%pgAz

TWO IMPORTANT POINTS:

1) No pressure change in horizontal direction for fluid at rest.

2) Pressure in vertical direction is proportional to density, gravity and
depth.

Now take the limit as Az— 0

P,=P

THUS, P,=P, =P,

Since O was arbitrary, implies pressure at a point in a static fluid is
independent of orientation.




