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Constant Flow Cooling Tower Pumps &
Variable Frequency Drives (VFD)
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The blistering hot weather here in southeast Michigan caused
me to turn my attention to cooling tower pumps and their
control. Cooling tower pump control is traditionally on/off
constant speed. If the tower is on, the pump is on. What
happens if the balance report comes back with a throttled
discharge balance valve? Should we be considering variable
speed on tower pumps?

Cooling Tower Pumps and Safety Factors

Cooling tower pumps are normally oversized. The engineer

may have two or three choices of chiller manufacturer and take the worst pressure drop in
the design. Different manufacturer’s cooling tower height will vary and result in the
additional head in the calculations. Many engineers will add an allowance for strainer
plugging during operation. Then we have the 15-20% safety factor added on to the pump
head.

None of these additions to the pump head would be considered excessive in a design where
the final manufacturers and contractor is unknown. The balance contractor will complete
their adjustments and throttle the discharge balancing valve. This process was described in
my Balancing & Trimming Hydronic Constant Speed Pumps blog. I'll be adding some ideas
for the balance contractor in a couple of weeks. At this point, | will just add from experience
that 95% of all tower pumps are oversized but less than 5% have the impellers trimmed.
The reason “why” might be explained as: you cannot glue it back on once the impeller is
trimmed.



https://bit.ly/2EaHlzp

What is my Throttled Triple Duty Valve costing me?

A throttled valve will cost money during operation. Whether it is provided as part of a
combination valve on the pump discharge or a balancing valve. Take a look at the photo
above. The valve shown is 40% open. That is severe. What if it was only set at 80% open or
70% open. How much is it costing the owner?

Let’s look at some numbers. Assume you have a 6” balanced Bell & Gossett (B&G) triple
duty valve on the tower pump. How much does it cost to have it throttled vs. wide open if
the energy cost is 12¢ per KWH? Of course it depends on the design flow rate.

Yearly Energy Cost Savings by Adding a VFD to the
Tower Pump and Opening the Triple Duty valve

B&F‘i ;&Sﬁ-‘rgi E;eié 100% ‘ 90% | 80% | 70% | 60% | 50%
300 $ - $ 583 | $ 1425 | $ 2593 |$ 4709|$ 7525
400 & - $ 1381 | $ 3377 | $ 6147 | $ 11162 | $ 17838
500 & - $ 2698 | $ 6596 | $12005 | $ 218.00 | $ 348.40
600 $ - $ 4661 | $113.97 | $207.45 | $ 37671 | $ 602.03
700* 5 - $ 7402 | 518098 | $329.42 | $ 598.20 | $ 956.00
800 & . $11049 | $270.15 | $491.73 ‘ $ 89294 | $1,427.03
900 g - $157.32 | $384.65 | $70013 | $1,271.39 | $2,03184
1000 & - $215.81 $ 527.64 $960.40 | $1,744.01 | $2,787.16

* 4" per 100 friction loss. Table based on 12 cents per KWH and 75% pump efficiency. Used 85% as the combination of motor efficiency
and power factor. Assumption is 180 days of operation at 24 hours per day of constant flow through the condenser.

If this 6” triple duty valve is throttled over 30%, it is worth looking at the cost of converting
to variable speed.

Installed Cost of a Variable Speed Drive

Engineers may want to consider a VFD in their new construction projects. Today’s
premium efficiency motors have the higher insulation level required for the heat buildup
due to variable speed operation. An older installation may require a motor upgrade.
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The installed cost of a drive will vary depending on your location. In Michigan, | can assume
about $300 per horsepower for an installed drive. This would give you a Bell & Gossett
VFED and an assumption that the electrician is on-site doing other things.

If the example pump is 15 HP, our drive cost would be about $4,500 installed. It is clear to
see that the simple return becomes real money when the triple duty is throttled by over
30%.

Utilities and Rebates

Many electric utility companies have or are looking at rebates for tower pumps. Make sure
you ask. A large portion of the drive cost may be available as a rebate. Even if there is no
published program, it is worth an email or call. Utilities often have funds set aside for
special programs. If you are in Michigan or Northern Ohio, just click on the link here and
ask us to look at your system. If you are elsewhere, ask your B&G representative to help
you review the pump operation and possible savings.

In part 2 of this series, we will look at tower pumps with multiple condensers.
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