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Pumping System 
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Week 6: Digging Deeper 
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etc.



Valve suppliers use the valve flow coefficient, Cv as a 
primary indicator of valve performance
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The valve flow coefficient is used to predict flow rate, based 
on differential pressure, fluid SG and adjacent fittings
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Both the shape and magnitude of the coefficient are 
strongly dependent on valve design
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How does the valve flow coefficient relate to the frictional 
loss coefficient (used in the Darcy-Weisbach equation)?
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These algebraic steps show the process of converting 
from Cv to the head loss coefficient K
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Determine the loss K for 10 and 20-inch valves
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Determine the loss K for 10 and 20-inch valves

𝐶𝐶𝑣𝑣 =
4000

8
= 1414.2

𝐾𝐾 =
891.1 104

1414.22
= 4.46

10-inch valve: 4000 gpm with 8 psi pressure loss
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A comparison of loss coefficient K and flow coefficient Cv
for 4-inch Fisher HPT
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Allowable deviation from normal performance can be 
significant
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Operating basis for the Valve Tool relating valve or other 
frictional pressure drops to fluid and electric power

11



An exercise using valve curves and Valve Tool
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An exercise using valve curves and Valve Tool
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An exercise using valve curves and Valve Tool
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Estimates……….
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𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = ⁄38 165 𝑠𝑠𝑠𝑠𝑅𝑅𝑠𝑠𝑠𝑠 10 = 0.23

𝐿𝐿𝑅𝑅𝐿𝐿 𝑅𝑅𝑠𝑠𝑠𝑠𝑅𝑅𝐿𝐿𝑅𝑅𝑎𝑎𝑠𝑠𝑠𝑠 = 38 − ( 13.8 − 13.8 − 12.7 0.3 /100)38 = 33

𝐻𝐻𝑅𝑅𝐻𝐻𝐻 𝑅𝑅𝑠𝑠𝑠𝑠𝑅𝑅𝐿𝐿𝑅𝑅𝑎𝑎𝑠𝑠𝑠𝑠 = 38 + ( 13.8 − 13.8 − 12.7 0.3 /100)38 = 43



Estimated flow rate (nominal) is around 820 gpm
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Estimated flow rate (low) is around 710 gpm
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Estimated flow rate (high) is around 920 gpm
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Pump specific speed basics, HI 
efficiency-estimating algorithms, and 

the MEASUR implementation
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The general impeller shape and specific speed are related
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Normalized head-capacity curves for three different pumps

Values and Ratios 
are related to BEP
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Power-capacity curve shapes vary considerably

Values are Ratios of 
the Values at the BEP
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Efficiency-capacity curves

Values are Ratios of 
the Values at the BEP
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Nominal achievable efficiencies, per HI 1.3
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Nominal achievable efficiencies, per HI 1.3
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MEASUR takes some liberties and extrapolates the HI 
ranges

26



Achievable efficiency is a function of the specific speed
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HI – 1.3 has a +/- efficiency deviation (% of generally 
attainable). MEASUR looks upward

MEASUR takes an 
optimistic view
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MEASUR uses HI viscosity adjustment

MEASUR takes an 
optimistic view
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Other factors: surface finish & wear ring clearance

• MEASUR does NOT apply surface finish adder

• MEASUR does NOT provide for wear ring clearance decrement
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Net Positive Suction Head Required
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Net Positive Suction Head Required
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Net Positive Suction Head Required
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Net Positive Suction Head Required
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Suction specific speed

35

Suction Specific Speed, S (Suction Specific Speed Required) is another 
dimensionless ratio and is analogous to specific speed. It describes all the inlet 

conditions that produce similar flow conditions in geometrically similar inlet 
passages. Like specific speed it is defined at the BEP of the pump.



Suction specific speed
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 Suction specific speed is an index number for a centrifugal pump 
similar to discharge specific speed and is used to define its suction 
characteristic. It is constant for a given pump, regardless of pump 
speed. Higher numerical values of “S” are associated with better 
suction capabilities. The numerical value of “S” is mainly a function of 
the impeller inlet and suction inlet design. For pumps of normal design, 
values of “S” vary from 6,000 to 12,000.

 It shows how aggressive the pump impeller inlet design is (how low is 
the NPSHR for a given pump speed and BEP flow rate). Higher “S” 
values mean lower NPSHR and, therefore, greater NPSH Margins.

 Suction Specific Speed is another factor (in addition to Specific Speed) 
in determining the flow rate at which suction recirculation starts in a 
pump. Pumps with higher values of Suction Specific Speed typically 
have narrower “Allowable Operating Flow Regions”.



Suction specific speed
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Suction specific speed
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Suction specific speed
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Suction intake design
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Velocities and vortices: some HI 9.8 guidelines
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Velocities and vortices: some HI 9.8 guidlines
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Velocities and vortices: some HI 9.8 guidlines
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Velocities and vortices: some HI 9.8 guidlines
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Another one……………..
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Another one……………..
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NPSHR curve for previous pump
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NPSHR curve for previous pump
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