Hydraulic and Energy Grade Lines

Engineers find it useful to employ the "energy grade line" (EGL) and the "hydraulic grade line" (HGL) in working with the pipe systems. These imaginary lines help the engineers find the trouble spots in the system (usually points of low pressure).

The Hydraulic Grade Line:

HGL in a piping system is formed by the locus of points located a distance p/γ above the center of the pipe, or p/γ + z above a pre-selected datum.

The Energy Grade Line:

EGL is formed by the locus of points a distance V2/2g above the HGL, or the distance V2/2g + p/γ + z above the datum. The following hints are useful for drawing HGL and EGL.

1- As the velocity goes to zero, the HGL and the EGL approach each other. Thus, in a reservoir,


they are identical and lie on the surface.

2- The EGL and HGL slope downward in the direction of the flow due to the head loss in the pipe. The greater the loss per unit length, the greater the slope. As the average velocity in the pipe increases, the loss per unit length increases.

3- A sudden change occurs in the HGL and the EGL whenever a loss occurs due to a sudden


geometry change as represented by a valve or a sudden enlargement, or reduction.

4- A jump occurs in the HGL and the EGL whenever useful energy is added to the fluid as occurs with a pump, and a drop occurs if useful energy is extracted from the flow, as in the presence of a turbine.

5- At points where the HGL passes through the centerline of the pipe, the pressure is zero. If the pipe lies above the HGL, there is a vacuum in the pipe, a condition that is often avoided, if possible, in the design of piping systems; an exception would be in the design of a siphon.
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Figure 7.17 Hydraulic grade line (HGL) and energy grade line (EGL) for a piping system.




