
Name and Purpose

Hydrostatic Equation (HE).  Used to relate pressure and elevation at 2 points. Key assumptions:
• fluid density is constant
• hydrostatic conditions prevail

Equation/Terms (head form)

p1
γ

+ z1 =
p2
γ

+ z2 = constant
p =  pressure (N/m2 )
γ =  specific weight (N/m3 )
z =  elevation or elevation head (m)
p γ =  pressure head (m)
h = p γ + z =  piezometric head (m)

Meaning (head form)

for any two points
in a hydrostatic fluid
with constant density, 
piezeometric head is constant

1

2

Equation/Terms (pressure form)

  Δp = -γΔz = −-ρgΔz

  

Δp =  change in pressure (N/m2)
Δz =  change in elevation (N/m2)
ρ =  density (kg/m3)
g =  gravitational constant (9.81 m/s2)

Meaning (pressure form)

as depth increases, the increase
in pressure is given by
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  !p = -"!z = #-$g!z
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Application Notes

How to apply the HE (process) 
Step 1. Select the HE when fluid has constant density and the hydrostatic condition prevails. 
Step 2. Select points 1 and 2 where you know information or where you want to find informa-
tion. Sketch points 1 and 2 and label the datum if you use the head form of the HE. 
Step 3. Write the general form of the HE
Step 4. Do a “term-by-term analysis.”

Pressure Units
Use gage pressures for all pressure terms, or
Use absolute pressure for all pressure terms. 
Avoid using vacuum pressure (will not work). 

What if density is not constant?
• If you have a gas

• if  Δz is small, say several hundred meters or less, density can be assumed constant and the 
HE may be applied. Commonly, engineers neglect pressure changes in gases for small ele-
vation changes because  γΔz  for a gas is small. 

• if  Δz is small, one can apply equations for pressure variation in the atmosphere.

• Another approach is to integrate the hydrostatic differential equation 
 
dp dz = −γ( ) .

• Most problems, except for the atmosphere, can be idealized as constant density.

Derivation

Integrate the hydrostatic differential equation 
 
dp dz = −γ( ) from point 1 to point 2. Assume 

specific weight is constant. 
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