Pump

SELF-PRIMING PUMPS <

Richard Jacobs P Eng., John Brooks Company Limited

One definition of a self-priming pump Is “a pump that
lifts liquid to its suction without the aid of an external
priming device". Otherwise, a self-priming pump performs
like a standard centrifugal, and has a similar curve. It
also looks like other centrifugals, except the casing Is
bigger than It should be, and not the traditional volute
shape. Figure 1 shows a section of a self-priming pump
for solids handling service.

HOW HIGH CAN A SELF-PRIMING PUMP LIFT?

The value published by the manufacturer we represent
[Gorman-Rupp Company] is 7.6 metres of water, or 25
feet, and there are many Installations with significant
lifts. A lift of 7.6 metres is adequate for most
applications. When selecting a self-primer, no "margin
of safety” on the lift should be needed. If a pump Is
published as having a 7.6 metre capability, it will [ift 7.6
metres. This 1s because Gorman-Bupp has already
stated the lift conservatively.

HOW DOES A SELF-PRIMING PUMP PRIME?

Suppose we have a self-priming pump on sewage lift
station service that is about to be commissioned. The
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contractor has filled the pump casing with water [ this is
only done at commissioning or after the pump has been
drained], and the signal to start the pump 1s given.

The wet well is being acted on by atmospheric
pressure. So the absolute pressure at the inlet to the
suction pipe is approximately 101 kPa [14.7 PSl]. But
inside the pump, a spinning impeller has reduced the
local pressure to full vacuum. We now have unbalanced
pressures in a closed system - 101 kPa at the suction
inlet, 0 kPa at the pump. Figure 2 on page 254
llustrates this.

The higher pressure at the suction inlet forces
liquid up into the suction line, displacing the air, which
is pushed into the pump. Air mixes with the liquid put in
the pump casing before startup, and air and liquid pass
through the impeller to the discharge side of the pump
casing, where because of their different densities, they
separate. Liquid falls to the bottom of the casing, to be
directed back to the impeller. Air rises through the pump
discharge connection. It reaches an air release valve
and is returned to the sump via a vent line.

Once all the air has been exhausted from the
system, the self-priming pump begins to operate like
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FIGURE 1. A SELF-PRIMING PUMP FOR SOLIDS HANDLING SERVICE.
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