


ike it or not, energy efficiency has become a topic that is in the news
almost daily. With blackouts rolling through California, fears of a
widening national crisis, and a new Administration in Washington putting
together an 'energy policy' to make the United States less dependant on
L
foreign oil, the topic of energy conservation is not only timely, but is likely to remain
in the headlines for some time.
     Utilities, which are no strangers to energy conservation, continue to explore
ways to reduce costs to help offset increases in the cost of energy, while
ratepayers struggle to reduce consumption and their own electric bill. Although the
issue has been front and center to most municipalities for years, power
consumption and the cost of energy are being seen by many in a whole new light.
     Much has been written about energy conservation in water and wastewater
operations. The benefits of variable speed drive motors are widely known since
pumping costs are a principal use of energy at thousands of municipal installa-
tions across the country. Conservation strategies can range from turning off the
lights and adjusting the thermostats to installing sophisticated equipment to
improve operational efficiencies that are justified by a 'payback' period to offset the
capital expenditure. Sometimes, this can take the form of a control valve assembly.
However, manual and automatic valves such as check valves, are far more
prevalent and capable of being significant contributors as well. Valves both
automated and otherwise, are increasingly being seen as crucial components to
improve system efficiency and are less likely than ever to be viewed as just a
pipeline necessity creating obstruction and head loss.
       What role can valves play in a time of increasing concern for energy and the
costs of providing services to the ratepayers throughout the country? PLENTY.
      In a fluid system, energy losses occur as a result of friction; friction between
the moving fluid and the inside walls of the pipe, piping components and fittings-
particularly valves. Friction losses increase energy use and can create a major
source of inefficiency that translates directly to dollars spent. Consequently, the
role of the valve is becoming increasingly important in the equation. Once viewed
strictly as a shutoff or control component with a predetermined resistance
coefficient, valves that offer advantages to the owner via decreased head losses or
higher Cv values are being viewed as energy efficient contributors to a more
efficient system.

The True Cost of Operation
While the initial cost of a valve product is a valid and logical concern, operational
costs will likely be many times greater. The higher the cost of energy, the greater
the operational cost. As municipalities become increasingly aware that valves can
benefit their operation in terms of reducing power consumption, the days of viewing
initial cost as the only factor in procurement decisions are fading. Automated
control valves have historically received greater scrutiny in terms of both cost and
performance; largely due to the fact that these valves would be called upon to
perform a specific function, such as control flow, respond to a feedback signal,
etc.-and the costs would he substantially higher when purchased.



Example 1
Consider the following scenario using 12" eccentric plug valves as an example. Determine
the cost per year to operate a 12" eccentric plug valve, Brand A, with a flow of 8 feet per
second.
Flow = 2,822 Gallons per Minute

12" Brand A
Cv = 8.366 (published)

GPM = 8 x 122 x 2.45 = 2,822 GPM

 P= Differential pressure or pressure loss through the valve

2,8222 = 0. 1138 psi
8,3662

Horsepower = (2822) x 0. 1 138 (1714) x (0.40)

AnnuaI Pumping Cost = (2822)x0.1138 x0.746x0.115x8760
       (1714) x (0.40)

Cost of Operation: $352.01 for the above 12" valve per year

Example 2
Determine the cost per year to operate a 12" Brand B with a flow of 8 feet per second.
Note the difference in Cv values (gpm @ 1 psi loss).
Flow = 2,822 Gallons per Minute

12" Brand B
Cv = 4.140 (published)

GPM = 8 x 122x 2.45 = 2,822 GPM

 P = Differential pressure or pressure loss through the valve

2.8222 = 0.4646 psi
4,1402

Horsepower = (2822) x 0.4646
                        (1714) x (0.40)

Annual Pumping Cost = (2822) x 0.4646 x 0.746 x 0.115 x 8760
      (1714) x (0.40)

Cost of Operation: $1436.91 for the above 12" valve per year

The resulting savings by using Brand A = $1,085.00 per year x 20 years = $21,700.
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Formula to Determine Annual Pumping Cost

Horsepower = (GPM) x    P
  (1714) x (Pump Eff.)

Given:
GPM - Flow in Gallons Per Minute = (Velocity x Diameter x 2.45)
     P. Differential pressure or pressure loss through the valve
GPM2 =     P
 Cv2

1714 = Conversion factor from flow to HP
Eff. = Pumping Efficiency (for wastewater applications) normally assumed to be Between
25% and 50% (average of 40%)

ELECTRICAL COST
Kilowatt          = (Horsepower) x (0.746)
Kilowatt cost  = 11.5 Cents per Hour (variable)
8760              =  Hours in a Year

ELECTRICAL COST PER YEAR = (KW) X (KW RATE) X 8760

ANNUAL PUMPING COST = (GPM) X     P x 0.746 x 0.115 x 8760
    (1714)x (Pump Eff.)

Cv value (flow coefficient): The term used to measure flow through a valve. Defined as the
number of gallons of water per minute which will result in a 1 psi pressure drop.

However, all valves impart resistance to a fluid and A valves contribute costs to the
operation of a system, whether it be a municipal system or otherwise. The degree
to which they affect head losses varies widely---even between what are considered
"like" product. This is one of the first places the specifying engineer and the owner
should look for future cost savings-savings that can amount to thousands of dollars
over the life of a system and may result in no greater expense at the onset. Higher
flow coefficients result in less energy usage --sometimes substantially less.
     Many valve manufacturers have designed their product with flow coefficients or
Cv values as a primary concern. While standards may exist to establish a baseline
of design requirements, all valves are not created equal in regards to flows, and it
is in the owner's interest to consider the design differences that set manufacturers
apart. For instance, eccentric plug valves can differ greatly in the design of their
closure member --the plug. A plug which imparts less turbulence to the flow
stream, provides for a larger flow area, and allows for better flow recovery, which
will benefit the user directly by providing higher flow coefficients; sometimes twice
that of other manufacturers. The result: substantially reduced energy usage, which
leads to equally substantial savings. Careful review of Cv values which are the
result of a more advantageous design will tell the story in higher flows. Higher
flows can frequently be had at no greater initial expense.
Keep in mind, a more productive valve does not necessarily mean a higher initial
expense. Higher Cv values, on any product, he it plug, butterfly, check, or ball
valves, will equate to dollar savings for the life of the product.
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     Since the ability to influence friction losses due to valves is, to some degree,
limited after a system is in place, a good deal more attention is being paid to valves
in the design phase and when consideration is given to retrofit. In the case of
retrofit, sometimes a project is undertaken to take advantage of design advances
which may not have existed when the original construction was done. Sometimes
systems are retrofitted to take advantage of product that provides lower head
losses and may offer additional benefits to the owner beyond higher flows.
     For example, consider the municipality in Washington State that retrofitted its
sludge system to use 'piggable' clear flow area plug valves in a troublesome
system prone to build-up on the interior pipe wall, greatly reducing flows and
interfering with operations. Not only can a municipality see immediate benefits in
terms of flow and better performing pumps, but capacity can continue to remain
high with the introduction of 'pigs' every so often to keep the system efficient-and
energy costs down. Pigging sludge lines can result in dramatic improvements to
the performance of a system. In this circumstance, the valve provided -not only
improved flows initially, but provided the flexibility of improving flows again in the
future on an "as needed" basis. Note that the replacement valves were actually
less expensive than the valves bought originally. Again, lower operational cost
does not necessarily have to mean higher initial cost.

Power Consumption Through Valves
    Generally speaking, the greater the flow capacity through the valve, the lower
the cost of operation. The cost of operation can he determined by calculating the
energy used to pump liquid through the valve. The energy required is expressed in
Horsepower and can then be converted to Kilowatts. By plugging in the cost of
electricity (cents per Kilowatt Hour) and multiplying the number of hours in a year,
the cost of the electricity used can be calculated.
    As seen by the examples on the previous page, substantial operational savings
can be obtained by having installed plug valve A over plug valve B.
    Consider the potential saving which could be realized at a facility which has
hundreds of valves. Annual savings of over $ 1,000 per valve can obviously be
quite substantial.
    Valve manufacturers and their representatives are no strangers to providing
reliable, cost efficient product that helps users solve problems. As the need for
more efficient systems takes on ever-greater importance, many valve
manufacturers have evolved their products to provide greater efficiencies by
design. Some manufacturer's representatives have, in addition to their more
traditional skills, become "energy efficiency consultants" to municipalities looking
for a more efficient system. Frank Smith Ill, President of Pipe Tech Inc. in
Louisiana, makes it his business to educate owners and others about how to
improve efficiencies, reduce water hammer problems, and better control their
systems by using both innovative and traditional designs. "Pipe Tech realized
some time ago that working with engineers and municipalities on energy
conservation and system performance through valves, was greatly needed and
could offer substantial benefits to both the owner and the operators on site-
ultimately saving them money", says Frank.
    Check valves are another good example of a product that has significantly
evolved to perform at a higher level. Al- though there are similar design advances
in other product groups, check valves have come a long way from the conventional
swing check that has been around for ages.
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Check valves perform a vital function-preventing backflow-but they also create
head losses which can be expensive. Numerous modifications and design
advances have come about to combat the possibility of a problem associated with
the traditional swing cheek valve, 'water hammer'.  The propensity to 'slam' has
been the single largest weakness and concern regarding traditional swing cheeks,
which had been the workhorse of the municipal pumping world for years. As such,
the manner of preventing backflow continued to evolve, as do the products to aid in
the prevention of water hammer. Rubber Flapper check valves which provide high
flow coefficients with a reduced disc travel to prevent water hammer, are just one
example of product developments which include cushioning check valves, slanting
disc checks, lever and weight or spring checks, pump control valves utilizing
eccentric plug valves and actuators, and a variety of other products currently on
the market.

The Valve Contribution
    Ultimately, a valve's performance will he measured by its overall contribution.
Reliability will no longer be defined as the limit to a valve products contribution.
With the increasing demands placed on municipalities to deliver more service,
while simultaneously maintaining conformance to government regulations, within
budgetary constraints and provide the rate payer an efficient system, the
expectations for valve product is being re-defined. Many valves available today
cannot only perform their designed function, but can also be used in conjunction
with a comprehensive Energy Management Plan to provide efficiency to a system
for years. These valves are not only functional, but are reliable valve product that
contribute to the performance of a well designed and well run system. If an
inefficient product is installed, the full measure of a municipalities efforts will not be
realized. With such an array of available products in almost every product group,
specifying engineers and owners have the additional burden of selecting the valve
that contributes to energy savings. However, such product is available and it is
time well spent, considering the length of time most valve product is installed.
    Valve manufacturers will continue to develop product that can contribute to
efficiently run systems. While energy conservation may cease to be the hot topic in
the news in the years ahead, rest assured, the valve that contributed to reducing
energy costs when conservation was the hot topic, will still be there, saving money
for the owner and the rate-payer.

The author is Marketing manager at Milliken Valve Company Inc., Bethlehem, PA;
610.861.8803.
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