
Grundfos letter about Cycle Stop Valves 
 
The attached memo is typical of the tactics used by pump, motor, and VFD 
manufacturers.  They try to persuade others into believing that a VFD saves energy, to 
promote their most profitable product.  When producing “constant pressure”, a VFD 
always increases the energy used per gallon produced.  Saving energy means producing 
water at the lowest cost per gallon, not just decreasing the amperage used to spin the 
pump and motor. 
 
“Nearly all companies that produce packaged water booster 
systems have VFD controls as their standard system.” 
This is the most telling quote from the attached memo.  Nearly all companies push what 
makes the most profit.   How could saving energy or making pump systems last longer be 
more profitable for manufacturers?  It’s not!  Purposefully myth-interpreting the results 
of reduced amp draw, increases profits by manufacturing a demand for VFD products. 
 
Engineers, universities, trade magazines, and even some government agencies want the 
public to believe they are helping save energy.  They do “studies”, write articles, and 
even give cash or tax incentives to entice people to install VFD’s.  Engineers and 
Universities want you to believe that saving energy is so complicated that you need their 
help.  Trade magazines want to promote products offered by their biggest advertisers.  
Government officials want you to believe they are promoting energy savings, so they get 
re-elected.  None of them want you to know that saving energy and making pump 
systems last longer is as simple and inexpensive as a Cycle Stop Valve. 
 
Articles, advertisements, and memos from companies who profit from pumps, motors, 
and VFD’s, try their best to discredit Cycle Stop Valves.   This is similar to the way some 
companies try to discredit regular tap water to promote sales of their bottled water.  Many 
studies have proven that tap water is generally safer and taste better than bottled water.  
However, if enough money is spent advertising and attacking tap water, millions of 
people can be convinced to help pollute the planet and pay an extra 2000% for bottled 
water.  http://www.youtube.com/watch?v=Se12y9hSOM0 
 
Many studies have also proven that VFD’s do not save energy and shortens the life of 
pumps and motors.  However, millions of dollars are spent advertising VFD’s and 
attacking control valves.   This has convinced many people to waste millions of dollars 
installing VFD’s in applications where they increase energy consumption, decrease 
equipment life, and help pollute the planet. 
 
Pump curves do not show the motor efficiency loss from the VFD’s unstable voltage 
waveform, the reduced efficiency from running the motor at partial load, the energy used 
by the VFD itself, or the energy used to cool the VFD.  Many times VFD’s are placed in 
air-conditioned buildings, and the air conditioners energy use is rarely considered.  
However, I am glad Grundfos included the pump curve in the following memo, as it will 
still give a close estimate of energy consumption. 
 
In Figure 1 from the memo a 10 HP pump can produce 100 GPM at 231’ of head, which 
is 10 GPM per horsepower.   Because head is lost by the square of the speed, the RPM 
can only be reduced from 3450 to a minimum of 3163, and still be able to produce the 
231’ of head required.  At this RPM the amp draw of the motor has reduced from 10 HP 
while pumping 100 GPM, to 5.4 HP while producing 5 GPM.    Even though the amp 
draw of the motor has decreased by 46%, the amount of water being produced has 
decreased by 95%.  This means the VFD system is only producing .93 gallons per 
horsepower, compared to 10 gallons per horsepower that the pump can produce at its 



Best Efficiency Point (BEP).  Varying the RPM of this pump means the VFD is causing 
10 times or 1000% more energy use per gallon produced. 
 
In figure 2 from the memo the 10 HP multistage has a steeper curve and can be slowed to 
2886 and still produce the 231’ of head required.  This shows the amp draw to be reduced 
to 1.96 HP at 5 GPM.   Again, even though the amp draw has decreased by 80%, the 
amount of water being produced has decreased by 95%.  That means the VFD controlled 
pump is only producing 2.55 gallons per horsepower, compared to 10 gallons per 
horsepower the pump can produce at BEP.  Even with this multistage pump, the VFD is 
causing 4 times or 400% more energy to be used per gallon produced. 
 
A VFD also increases the energy used per gallon when not varying the speed.   Even at 
full RPM, the unstable voltage waveform produced by a VFD, decreases the efficiency of 
the motor.  Then as with any other computer, the energy used by the VFD device itself 
also adds to the energy consumption.  The VFD increases energy consumption per gallon 
at reduced RPM, as well as at full speed.  Then when the pump is off, the VFD is still 
energized and using energy.  Some 1 HP VFD’s use as much as 60 watts by themselves 
while a 10 HP VFD can use up to 400 watts, and so on.  High flow, low flow, or no flow, 
a VFD always increases the energy used per gallon. 
 
Using the curves in the following memo to compare VFD control to CSV control is just 
as enlightening.  In Figure 1 there is only 1.6 HP difference between CSV and VFD on 
this 10 HP pump at low flow.  In Figure 2 there is only 1.29 HP difference between CSV 
and VFD with this 10 HP pump at low flow.  The CSV does not use any electricity itself, 
and does not cause a loss of efficiency from unstable voltage waveforms like a VFD 
does.  So the CSV system is at least 5% more efficient at maximum flow than a VFD 
system.  Therefore, over the full range of flow, there is very little if any difference, 
between the energy consumption of a CSV system and that of a VFD system. 
 
It is not “a proven fact that VFD’s save energy”.  People either do not understand 
pumps and the application of the Affinity Law, or they are purposefully trying to deceive 
others to promote their most profitable product.  
 
“In the last 10-15 years motors designs have been greatly improved and optimized 
for variable speed operation.  Most motor manufacturers now use inverter duty 
magnet wire in their standard motors due to the increasing popularity of VFD’s.”  
Translation; In the last 10-15 years motor manufacturers have had to;  
#1 Increase winding insulation from 600V to 2000V to better handle voltage spikes from 
VFD’s. 
#2 Increase insulation, wrap, and better secure and fill turn to turn sections of motor 
windings to better handle vibrations, and eliminate partial discharges in air gaps, caused 
by VFD’s. 
#3 Insulate ball bearings and/or ground the rotor to help prevent EDM or bearing currents 
from VFD’s, that quickly destroy bearing races. 
#4 Continue to improve VFD’s and motors trying to decrease the damage from voltage 
spikes, harmonics, bearing currents, resonance frequencies, etc. 
 
“With third and forth generation inverter technology, (in 2005, now sixth or eighth 
generation by 2010) voltage spikes and problems causing harmonics are becoming a 
thing of the past.” 
Translation; After many years of trying, VFD companies have still not been able to 
overcome mother nature or the laws of physics.  Resonance frequency vibration, voltage 
spikes, harmonics, EDM currents, and other things are inherent problems from VFD 
controls that can’t be solved, because the laws of physics cannot be changed. 
 



When you understand the facts, you can see why intelligent people continue to evolve 
from VFD to CSV controls.  When there are two ways to accomplish a task, the simplest 
way is always the best way, and a CSV is much simpler than a VFD. 
 
Many companies falsely claim that VFD’s save energy, and CSV’s are “like driving a car 
with one foot on the gas and one on the brake”.  You don’t have to be a rocket scientist to 
see there is very little difference between the CSV and VFD operating points in the 
following Grundfos pump curves. 
 
Who doesn’t understand centrifugal pumps?  Who could benefit from additional pump 
training? 
 
Cycle Stop Valves, Inc, profits by making pumps and motors last longer, reducing the 
size of pressure tanks required, eliminating water hammer, while saving just as much 
energy as VFD’s.   It is evident from the following memo that some companies will go to 
great lengths to prevent consumers from understanding these facts. 
 
BE > wary               THINK > for yourself                INNOVATE > with caution! 
 
 
Other Links to VFD info; 
 
http://files.engineering.com/download.aspx?folder=e2bb559f-eb9a-4665-b078-
436661f6a439&file=20100212_VFD.ppt 
 
http://drives.co.uk/features.asp?id=3 
 
http://www.toshont.com/ag/vfdapplication/ag_24em_(application_considerations_for_vfd
s-part_2).pdf 
 
http://www.powerqualityanddrives.com/payback_analysis_vfd/ 
 
http://www.lappusa.com/vfdarticle.html 
 
http://canterburyengineeringassociates.com/index.php?option=com_docman&task=doc_d
ownload&gid=9&Itemid=33 
 
http://canterburyengineeringassociates.com/index.php?option=com_docman&task=doc_d
ownload&gid=3&Itemid=33 
 
http://canterburyengineeringassociates.com/index.php?option=com_docman&task=doc_d
ownload&gid=2&Itemid=33 
 
http://www.youtube.com/watch?v=hpiIWMWWVco 
 
 
 


















