HYDROSTATICS

EXAMPLE PROBLEM: Manometry

Find the pressure at the center of the pipe A. Assume atemperature T = 20° C.

/_L ATR
WATER /_\

1 wATER

MERCUREY fi=13.52
SOLUTION
The solution process in this kind of problemsisto start from the open end of the

manometer (subscript 0) where the pressure is usualy known (in this case 1 atm-abs. or O
atm-gage) and work our way through the manometer.

P = Po T 9h,0 (0.29)

P, =P, (same level)
p; @p, even though points 2 and 3 are not at the same level. Thisis so because
9ar << 9uoup SO any aerostatic pressure created due to a column

of air (actually any gas) is negligible compared to the hydrostatic pressure
created by a column of any liquid.

p4 = p3 +gHg (03)

Ps = P, (same level)

Pa = Ps - gHZO (0-7)



Adding al the equations by parts we get:
Pa = gHZO (0-25) + gHg (0-3) - gHZO (0-7)
Substituting g,, , =9,790N/m? for T = 20° C, and

Oy =On0 Suy =9,810(13.6) =133416 N /m?°

we get the pressure at the center of the pipe

p, =35.6kPa.



