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Distribution Piping
Distribution piping configuration can also have an effect on how high volume, intermittent applications affect system performance.
The air distribution system links the various components of the compressed air system to deliver air to the points of use with minimal pressure loss.

The specific configurations of a distribution system depends on the needs of the individual plant, but frequently consists of an extended network of main lines, branch lines, valves, and air hoses.  The length of the network should be kept to a minimum to reduce pressure drop.  Air distribution piping should be large enough in diameter to minimize pressure drop.  A loop system generally is recommended and the system should be designed with ample condensate drains from the bottom of the distribution header piping.  Air connections to equipment should be from the top of the header piping, to prevent condensate carry-over, and sized at least as large as the connection on the equipment.  There should be no more than a 1-2 percent pressure drop in the main distribution header.

When designing an air distribution system layout, it is best to place the air compressor and its related accessories where temperature inside the plant is the lowest.  A projection of future demands and tie-ins to the existing distribution system should also be considered.

Pressure drop through piping is caused by the friction of the air mass flowing on the side walls of the pipe.

· Pressure drop is a function of the volume of quantity of air flow
· The large diameter the pipe, the smaller the pressure drop

· The longer the pipe, the greater the pressure drop

· Other important factors include:

· Initial air pressure

· The type of pipe

· The number of valves, couplings, and bends in the system

Air pressure loss due to friction is usually expressed in psi per feet of pipe with a given inlet pressure.

Calculating Pressure Drop

V = cfm x 14.7 / [60 x a x (p2 + 14.7)]

CFM 
= cubic feet per minute of free air

a
= cross-sectional area of pipe bore – sp. Ft.

p2 
= gauge pressure in pipe

Pressure drop – psi for 1000-ft of pipe; 100 psig initial pressure 

Losses are proportional to pipe length

Pressure drop increases as the square of the rate of flow.  Doubling the flow rate means four times the pressure drop through the same piping.  When the compressor discharge pressure falls due to increasing demand another compressor will be required to come on line.  Initially the pressure at the point(s) of use will increase but as the rate of demand increases, so also will the pressure drop in the piping system.  Running another compressor, or adding a pressure/flow controller, will not cure an inadequately sized distribution piping system.
