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BUSINESS
Energy is one of the largest costs in the aggregate and quarrying FUNDED PROGRAMIME
sector. The Aggregate and Quarry i a
Energy Programme has been set up to assist operators with
practical ways to reduce energy costs and improve process v

efficiency. This and further Case Studies have been produced to
detail practical solutions in specific areas of operation.

Used extensively in the quarrying industry, pumping operator $47,000 per annum in energy costs. This
systems account for between 10-20% of totalenergy r e pr esent s al most 6% of the siteds tot
use, though some have been shown to account as energy spend.

much as 25% of total energy used on site. .
° oy An energy audit can be an excellent way to start

Using efficient pumps more effectively can save you optimising your pumping systems.
thousands of dollars in energy costs. This Best
Practice Case Study will give you some simple tips
on how to use and design pump systems more
efficiently on your site.

There is further information about energy efficiency,
including audits, on the AQA website

www.aga.org.nz.

Quarry audit finds $47,000 annual savings from
more efficient water pumping:

An audit conducted by energy efficiency specialists
Energy NZ Limited on a North Island quarry
operation, found opportunities to improve water
pumping systems that will potentially save the
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http://www.aqa.org.nz/

There are three key questions to ask when
reviewing the efficiency of your site pumping
system:

Before reviewing the way your pumps are running,
the first step should be to review the volumes of
water you are pumping and whether those
volumes are necessary.

Pumps are
designed for specific functions. Some pumps are
designed to operate with high head and low flow,
while others are for low head and high flow. You
should ensure you have the right pump for your
conditions.

There may be smart ways to control the pump
when there are variable flows and demands.

Unnecessary pumping

In many quarry sites water is pumped from one
part of the site to another to be used as process
water, for dust suppression, and to de-water the
pit. Often this pumping occurs over considerable
distances. There is high potential for water
wastage in a quarry, including leaks, uncontrolled
hoses, or unnecessary recirculation of pumped
water.

Inappropriate use of water, or unnecessary
movement of water, translates into wasted energy
consumption and cost.

Water flows can be estimated by logging the
pumpds power consumpti on
curves for that make and model of pump. Pump
curves are usually available from the

manufacturer or supplier of the pump, sometimes
directly off their website. More accurate
measurement of water flows can be made using a
flow meter.

The first step in reducing pump energy use should
be to eliminate misuses of water around the site.

Look for the most obvious misuses such as leaks
and bad practices such as leaving hoses running.

An audit of a New Zealand quarry found that two
pumps, supplying water to a process water
reservoir, were working too hard and supplying
water at such a high rate that it was overflowing
the reservoir and flowing to a sump requiring
further pumping. This meant water was being
unnecessarily pumped twice. The solution was to
install a VSD on one pump together with a PID
level control system that utilises an ultrasonic level

sensor in the reservoir. This will speed regulate
the pump motor as required to maintain a constant
level in the tank. Implementing the whole system
cost $30,000 leading to savings of $25,300 in
energy costs every year, giving a simple payback
of 1.2 years.

Always try to take a holistic approach to looking at
your water distribution system in order to minimise
pumping requirements. Often when a site has
grown over time, the infrastructure is simply added
to without much thought for how it will affect
energy use and interact with the other existing
services.

Wherever possible, try to avoid the recirculation of
water, for example when water overflows are
returned to holding ponds.
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a’nd using the pump
A river aggregate site pumps water from the river

to their plant with a large 30kW pump and a 2.2
kW booster pump to increase pressure at the
plant. An energy audit found that the main pump
is supplying 191m*hr while the booster pump is
supplying only 50m%hr. This means that % of the
water being pumped is lost or unaccounted for.
While the water from the river is free, pumping the
excess water has been estimated to cost $4,974
per annum. Eliminating the water loss will save
energy and probably mean the booster pump is
not required.

Correct pump selection

Over its lifecycle, the energy costs of a pump far
outweigh the upfront purchase costs, and can be
as high as 85% of total lifecycle costs. Itis
therefore very important to think about energy use
when considering your pumping system and
associated controls.
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Make sure you select a pump that is most suitable
for the work it will be doing on your site. When
selecting a pump it is important to determine the
required flow and pressure to be generated by the
pump. lItis important to know as much about the
pump system as possible and to create a
pressure/flow profile for the system. The energy
required to drive the pump is directly related to the
flow and pressure required and therefore it is
important to match the pump with the system.

Older pumps can be inefficient. Investing in new
pumps that have new minimum energy
performance motors, and are designed to suit the
specific application, can give a very attractive
payback.

A North Island quarry was using an older style
pump to pump water from a settling pond to its
plant. The pump had a constant load of 10kW.
Because of its age and design, it had poor
hydraulic efficiency, significant impeller wear and
motor losses. As a consequence, the pump was
operating at 114% of it design speed in order to
supply the required head.

A more appropriate replacement pump was
specified, at a cost of $3,452, including
installation. The new pump consumes 4kW with
the same flow rate and head, resulting in annual
energy savings of $1,557. The new pump will pay
for itself within 2.2 years.

Efficient control of pumps

In situations where pump loads vary, the use of
more efficient controls can give good energy
savings.

Traditionally, throttling with valves has been used
to regulate flow in a pumping system. While
throttling reduces the flow, the motor is still
running at full speed and must work even harder,
as it has to work against an added restriction.

Variable Speed Drives (VSDs) are an increasingly
common technology used to overcome this
inefficiency. VSDs are used to match the speed of
a motor with a variable load. In a centrifugal
pump, the power consumed is proportional to the
cube of the motor speed, while the flow rate
varies in direct proportion to the speed of the
pump. This means that if the motor speed, and
therefore the flow rate, is reduced by half, the
power consumed is reduced to one-eighth. This
means a VSD has considerable potential to save
energy in pumping systems.

A North Island quarry found potential for a VSD
control system on their process water pond pump
that will save them $25,000 a year in energy
costs. Pumping constantly was delivering excess
volumes of water. Switching off the pump was not
an option due to the risk of the process water
reservoir emptying too quickly and forcing a plant
shutdown.

Installing a VSD controller plus level sensor cost
$30,000 and ensures that the pump supplies only
the water required for the reservoir. With annual
savings of $25,000 the VSD unit will pay for itself
in just over one yeatr.

Further reading

Variable
Speed Driven Pumps: Best Practice Guide
downloadable from: http://bpma-energy.org.uk/
under menu option: Use variable speed drives.

European Guide to Pump Efficiency for
Single Stage Centrifugal Pumps downloadable
from: http://bpma-energy.org.uk/ under menu
option: Purchase an efficient pump.

Improving Pumping
System Performance: A Sourcebook for Industry
downloadable from: http:/
WWWwW.pumpsystemsmatter.org/.
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