Understanding How to
Read a Pump Curve

Ralph Stevens — TPC Instructor
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The Elements of a Pump Curve
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Basic terms to understand

 Pump Curve - denotes flow on the x-axis (horizontal)
and head pressure on the y-axis (vertical). The curve
pegins at the point of zero flow, or shutoff head, and
gradually descends until it reaches the pump runout
point or maximum flow rate.

 BEP - The pump’s operating “sweet spot,” or best
efficiency point (BEP), is generally located near the
middle of the curve. Pumps are the most efficient and
have their highest life expectancy when they can run
near their BEP, as determined by the manufacturer.
Typically, the area on the curve between 70 and 120
percent of the BEP Is known as the preferred operating
region (POR) for the pump.
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Basic terms to understand

 Efficiency curve: The pump efficiency curve represents
a pump’s efficiency across its entire operating range.
Efficiency Is expressed in percentages on the right of the
curve graph. The BEP Is represented by the efficiency
curve’'s peak, with efficiency declining as the curve arcs
away, either right or left, from the BEP. Knowing the
efficiency percentage will also help calculate horsepower
required for an application.



Basic terms to understand

 |SO efficiency lines:
Standardization (1ISO)

nternational Organization for
Ines are concentrically elliptical

curves indicating equa

efficiency on a pump curve

graph. They are used as another means of representing
how efficiency levels change along a pump curve as it
moves away from the BEP or if the impeller diameter is

reduced.
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Basic terms to understand

 Power curve: The power curve represents the load the
ouUMp Imposes on the driver at a given point on the
pump curve and helps with proper motor sizing. It is
represented as a separate curve graph and gradually
rises toward its peak load, which is typically close to the
BEP with most rotodynamic pump types. Afterward, it
declines as It approaches the runout point.




. S>TPC
Basic terms to understand

* Net Positive Suction Head Required: The net positive
suction head required (NPSHTr) indicates how much
force Is needed to push liquid into the eye of the pump
Impeller. Knowing the correct amount of NPSHr will
prevent the pump from cavitating, vibrating and failing
prematurely. It is the minimum amount of pressure
required on the suction side of the pump

* Net Positive Suction Head Available: is determined by
the process piping, size, flooded suction of pump, etc.
NPSHa should always be greater then NPSHr to avoid
performance problems on a pump.




Basic terms to understand

 TDH or Total Dynamic Head — is the amount of head or
pressure on the suction side of the pump (also called static
Ift), height that fluid is to be pumped plus the friction loss
oy internal pipe roughness or corrosion.

 TDH = Static height + Static Lift + Friction Loss

o Static lift is the height the water will rise before arriving at
the suction side of the pump.

e Static Height is the maximum height reached by the pipe
on the discharge side of the pump.

* Friction Loss are the losses due to type of pipe/valves etc.
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Basic terms to understand

« Cavitation - The formation of vapor bubbles in liquid,
developed in areas where the pressure falls below the vapor
pressure of the liquid. The imploding or collapsing of these
bubbles as they move to higher pressure areas in the pump
triggers intense shockwaves inside the pump, causing
significant damage to the impeller and/or the pump housing.

* Density — The density of a fluid Is its mass per unit of volume
and Is usually expressed as Pounds per gallon. Float or sink?

« Specific Gravity — The ratio of the density of a fluid to that of
water at standard conditions. Water is rated 1 @ 68F. Water
happens when it's, 40F or 300F?



Basic terms to understand

* Head - is the height to which a pump can raise water straight
up. Water creates pressure or resistance, at predictable rates,
SO0 we can calculate head as the differential pressure that a
pump has to overcome in order to raise the water.

« Common units are feet of head and pounds per square inch. (A
pump curve calculator might offer different units such as Bar or
meters of head). 2.31 feet of head equals 1 PSI.

* Flow - Is the volume of water a pump can move at a given
pressure. Flow is indicated on the horizontal axis in units like

gallons per minute, or gallons per hour.
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Basic terms to understand

Feet to PSI

| T——
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Basic terms to understand

How many feet of head would
create a pressure of 130 psi?

e Formula: psi x 2.31 = feet of
head

e 130 psi x 2.31 ft/psi =
e 300.3 ft




What is TDH? Flooded Suction »TPC
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NMEEDED PRESSURE
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Better Pump Iinformation

Sarled Pump Impeller
Construction Diameter Flow
Size X r y ?

B Bell & Gossett

SN e-1532 SSF

il CL2396-02

Ul 175 MOD._

MORTON GROVE. IL USA
ASSEMBLEPD IN U.S.A

6.625

D-51

F 4
/
Serial Max.
Number Working
Pressure

T
Date Manufactured
(April, 2015)
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Pressure Gauges are important

|

By pass valve@

ischarge valve

Pump
casing

Centrifugal pump system




Things to be wary of

* Impeller Sizes — Trimming is done to match operating
points. Trimming the impeller results in a change Iin the
ength and outlet angle of the flow at discharge.

 Valves — All valves should be operated in the fully open
position. Semi open or closed valves change your output.

 Know your Piping System — 5 Diameters of straight
niping Into the suction side. Suction piping should be
oversized to reduce friction losses. Eccentric reducers
should be used correctly. Watch where you place your 90-
degree elbows.
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Centrifugal Pumps

How Impellers Induce Flow

Due to the spinning action of the
impeller vanes the fluid near the
impeller exit is thrown out of the
impeller. This causes all of the fluid to
slide outward radially. A void is
formed at the center of the impeller
thus reducing the pressure. Fluid in
the inlet pipe is at a pressure higher
than the pressure in the eye of the
impeller and is pushed into the eye.
As this process proceeds constant
flow is established through the pump.




Centrifugal Pumps

_!Open impeller

Pros:

* Neither a front or rear shroud. The lack of
shrouds allows debris to wear against the
front and rear wear plates until it is small
enough to pass through the impeller.

* Very low axial loads

Cons:
* Less efficient due to leakage over vanes.




Centrifugal Pumps

!Semi-Open impeller

Pros:

* One shroud is removed to allow debris to
wear against the front wear plate until it
can pass through the impeller

e Easier to cast and manufacture

Cons:

* Leakage over the vanes reduces the
efficiency.

* Higher axial loads




Piping Do’s and Don’ts

Suction and Discharge Piping

Potential built up PROPER SELECTION
_ Bubble/vapor .

Suction from top

Discharge

Eccentric reducer — flat bottom

5D or 10D
- =




Piping Do’s and Don’ts

Suction Side Piping

SUCTION VESSEL
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Eccentric reducers should be
Source of supply arranged with the botloms
below pump, fiat when source of supply
is abave the pump.
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Pump Curve 1 vTPC
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Pump Curve 2
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Are Your Questions Answered?

If you want to learn more about pumps and pump curves,

TPC can help!

Phone: (847) 808-4000

Email: sales@tpctraining.com

Thank You & Work Safely!



