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Fixture Requirements (BNBC)

CE 3263: Building Service II: Plumbing BNBC & Basic Hydraulics



Fixture Load (BNBC)
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Fixture Unit Unit Rate of Flow = Effective Fixture Unit



Required Flow Rate (BNBC)
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Example 03) A higher secondary school constructed a new building to house 150 students (120 

boys, 30 girls). Find out the Probable Simultaneous Demand of water flow (L/min) for this building.

(Assume the water supply system only contains flush tank.)

Fixture unit value for, Water Closet = 4 FU, Wash Basin (Public) = 2 FU, Urinal = 2 FU, Drinking 

Fountain = 0.5, & Service Sink = 2 FU.



Basic Hydraulics – Static Water Pressure
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Static water pressure, also known as hydrostatic pressure, is the pressure exerted by water when it 

is at rest.

The formula of static water pressure is,

P = hρg (Pa or N/m²)

h = height of water column (m)

ρ = density of water (kg/m³)

g = gravitational acceleration (m/s²)

Calculate static water pressure of 1 m water column



Basic Hydraulics – Flow of Water
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Flow of water can be divided into 2 main 

categories,

1) Gravity Flow

2) Pressure Flow
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Basic Hydraulics – Flow of Water
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Basic Hydraulics – Manning’s Formula
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V = is the average flow velocity in meters per second (m/s).

N = is Manning's roughness coefficient (unitless).

R = is the hydraulic radius in meters (m), calculated as the cross-sectional flow area divided by the wetted 

perimeter (A/P).

S = is the channel slope (dimensionless), expressed as the change in elevation per unit length (e.g., meters 

per meter).

Flow rate of water from higher elevation to lower elevation due to gravity force can be 

calculated using Manning’s Formula



Basic Hydraulics – Manning’s Formula
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Example 04) Water is flowing through a plastic pipe (0.2 m diameter) due to gravitational force 

with full flow. The slope of the pipe is 0.01. Find out the velocity of the water.

Flow rate,

V = is the average flow velocity in meters per second (m/s).

N = is Manning's roughness coefficient (unitless).

R = is the hydraulic radius in meters (m), calculated as the 

cross-sectional flow area divided by the wetted perimeter 

(A/P).

S = is the channel slope (dimensionless), expressed as the 

change in elevation per unit length (e.g., meters per meter).
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