
3.26: PROBLEM DEFINITION

Situation:
An odd tank contains water, air and a liquid.

Find:
Maximum gage pressure (kPa).
Where will maximum pressure occur.
Hydrostatic force (in kN) on top of the last chamber, surface CD.

Properties:
γwater= 9810 N/m3.

PLAN

1. To find the maximum pressure, apply the manometer equation.
2. To find the hydrostatic force, multiply pressure times area.

SOLUTION

1. Manometer eqn. (start at surface AB; neglect pressure changes in the air; end at
the bottom of the liquid reservoir)

0 + 4× γH2O + 3× 3γH2O = pmax

pmax = 13m× 9, 810N/m3

= 127, 530 N/m2

pmax = 127.53 kPa

Answer ⇒ Maximum pressure will be at the bottom of the liquid that has a specific
gravity of S = 3.

2. Hydrostatic force

FCD = pA

= (127, 530N/m2 − 1m× 3× 9810N/m3)× 1 m2

FCD = 98.1 kN
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3.27: PROBLEM DEFINITION

Situation:
A steel pipe is connected to a steel chamber.
� = 0.75m, W = 2700N.
D1 = 0.25�, z1 = 5�.
D2 = �, S = 1.2.

Find:
Force exerted on chamber by bolts (N).

Properties:
γwater = 9810N/m3.

PLAN

Apply equilibrium and the hydrostatic equation.

SOLUTION

1. Equilibrium. (system is the steel structure plus the liquid within)

(Force exerted by bolts) + (Weight of the liquid) +

(Weight of the steel) = (Pressure force acting on the bottom of the free body )

FB +Wliquid +Ws = p2A2 (1)

2. Hydrostatic equation (location 1 is on surface; location 2 at the bottom)

p1
γ

+ z1 =
p2

γliquid

+ z2

0 + 5� =
p2

1.2γwater

+ 0

p2 = 1.2γwater5�

= 1.2× 9810× 5× 0.75

= 44, 145 Pa
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3.45: PROBLEM DEFINITION

Situation:
A manometer is connected to a pipe which is going in and out of the page; pipe

center is at the “+” symbol.

Find:
Determine if the gage pressure at the center of the pipe is:
(a) negative
(b) positive
(c) zero

PLAN

Apply the manometer equation and justify the solution using calculations.

SOLUTION

Manometer equation. (add up pressures from the pipe center to the open end of the
manometer)

ppipe + (0.15 m)(9810 N/m3) + (0.3 m)(2× 9810 N/m3) (1)

−(0.75 m)(9810 N/m3) = 0

Solve Eq. (1) for the pressure in the pipe

ppipe = (−0.15− 0.6 + 0.75) m (9810 N/m3) = 0

p (center of pipe) = 0.0N/m2
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3.48: PROBLEM DEFINITION

Situation:
A tube (manometer) is connected to a pipe.

Find:
Pressure at the center of pipe B in units of kPa gage.

Properties:
γ1 = 10 kN/m3, γ2 = 20 kN/m3.

PLAN

Apply the manometer equation from point A (open leg of manometer, at the right
side) to point B (center of pipe)

SOLUTION

Manometer equation

pB = pA +
∑
down

γihi −
∑
up

γihi

were hi denotes the vertical deflection in the ith section of the manometer

pB = (0Pa)

+
(
0.30m× 20, 000N/m3

)
−

(
0.1m× 20, 000N/m3

)
−

(
0.5m× 10, 000N/m3

)
= −1000Pa

pB = −1.00 kPa gage

REVIEW

Tip! Note that a manometer that is open to atmosphere will read gage pressure.
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Sticky Note
3.39 in 10th edition of the Engineering Fluid Mechanics textbook
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