
Name and Purpose

Manometer Equations.  Used to calculate pressure as measured by a manometer. Since these equations are 
derived from the hydrostatic equations, they have the same assumptions: constant fluid density and hydro-
static conditions. 

Equation/Terms (measuring pressure at a point)

p2 = p1 + γ ihi
down
∑ − γ ihi

up
∑   (Eq. 3.18) p2 =  pressure at point 2 (N/m2 )

p2 =  pressure at point 1 (N/m2 )
γ i =  specific weight of fluid "i" (N/m3 )
hi =  veritical displacement of fluid column "i" (m)

Sketch (measuring pressure at a point)

Equation/Terms (measuring a difference in pressure between two points in a pipe)

h1 − h2 = Δh γ B
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   Eq. (3.19)
h1 = p1 γ A + z1 =  piezometric head at point 1 (m)
h2 = p2 γ A + z2 =  piezometric head at point 2 (m)
Δh =  deflection of fluid B (the manometer fluid) (m)
γ A =  specific weight of the flowing fluid (N/m3 )
γ B =  specific weight of the manometer fluid (N/m3 )

Sketch (measuring pressure difference for flow in a pipe)
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Application Notes

How to apply the manometer equation: 
Step 1. For measuring pressure at a point, select Eq. 3.18. For measuring a pressure or head change between 
two points in a pipe, select Eq. 3.19. 
Step 2. Select points 1 and 2 where you know information or where you want to find information. Sketch 
points 1 and 2. 
Step 3. Write the general form of the manometer equation.
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). 

Derivation

The manometer equations are derived from the hydrostatic equation. Thus, all manometer problems can be 
solved by multiple applications of the hydrostatic equation. However, this leads to lots of algebra (algebra 
hell) so using the manometer equations is easier. 
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