Price versus TCO?

A long-term cost analysis model for the
wastewater treatment industry




Consider the complete lifecycle

Total cost of ownership (TCO) or purchase
price? Experts agree that a detailed
evaluation of expenses related to owning
and operating any new equipment
purchase should be front of mind

- before agreeing to a sale.

Yet, for many, the choice between TCO or the
initial purchase price is not a key consideration.

All too often, the selection process focuses on the
initial price tag, with less importance placed on the
ongoing operating and maintenance costs.

Indeed, where budgets are tight, it can be tempting
to opt for a good deal; a discounted price that,
while it may improve short-term profitability,

can have a detrimental effect on long-term
ownership costs.

Some studies suggest that the initial price can
represent less that 10 per cent of the total lifetime
costs for industrial equipment, with energy costs
and maintenance representing at least five times
more than the upfront costs. When considering
new capital investment, it is important to be able
to compare and evaluate all facets of the
equipment or system proposed against any

other solutions being considered to reach

a true conclusion on overall ownership costs.

Below is a useful at-a-glance introduction to some
of the key areas to consider:
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Purchase cost - The initial cost

Operating costs - The cost of installation
and commissioning and the energy
required to power the equipment

Maintenance and service - The cost of routine
preventative or predictive maintenance,
alongside reactive emergency repairs,

and the cost of genuine spare parts. Some
customers may also wish to evaluate the cost
of downtime within this metric; analysing

the reliability of the different equipment
technologies being considered

Equipment longevity - An important
component in TCO that is often
overlooked. What is the expected lifetime
of the equipment, how does that compare
to other solutions on the market and how
soon will it need replacing?

In this whitepaper, we explore some of the considerations around TCO for the
wastewater treatment industry. In this energy-intensive sector, there is a high
demand for process air technologies, ranging from pumps and low-pressure

compressors to positive displacement rotary lobe, screw and turbo blowers.
With the average lifecycle of a treatment plant counted in decades, we detail
some of the considerations when selecting blower equipment to perform




The factors that contribute
to best-in-class TCO
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Total cost of ownership - at a glance

The aim of TCO is to place a single value on the complete lifecycle

of a capital purchase. In the wastewater industry, this must take into
account every phase of ownership, from the initial purchase tag, to the
on-going energy costs, maintenance, repair and servicing costs.

Blowers are a key piece of equipment for aeration
in the wastewater industry, which is a critical and
energy-intensive process for this sector. Low-
pressure blowers supply process air to aeration
tanks, which are activated by the oxygen delivered
as part of process air. Mixing the sludge with
oxygen increases its gas yield and reduces its
retention time in the tank. If a site’s blowers cannot
deliver the required air to the aeration tank, then
the treatment process will fail.

Aeration and energy consumption

The energy used for aeration in a wastewater
treatment plant typically accounts for between
50-60 per cent of the site’s total energy
consumption and in some instances, can be

as high as 70 per cent.

Blower efficiency is therefore a key priority but
analysing rated energy efficiency alone is not the
best measure of the long-term operating costs.
The blower with the highest-rated efficiency will
not automatically provide the lowest overall energy
consumption. There are many other variables

and operating conditions to consider in order

to select the most suitable aeration blower,

which this whitepaper will go on to examine.
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Let’'s now take a look at the three key factors
to take into account before embarking on a
blower equipment investment programme and
an overview of the key technologies available.



Capital investment costs

Specifying for success

When purchasing a new blower, the technology chosen must be based on the precise application
demands and operating parameters. With numerous types of blower technology available, this needs
careful consideration.

Before focusing on the technology, the following areas should be considered as part of the specification
process, to ensure the type of blower has been sized correctly to suit the plant and its varying conditions:

e Minimum and maximum air pressures
e  The compressed air flow required by the system
* The blower’s overall energy consumption

Capital investment should also take into account any costs for designing, installing and commissioning
the system, including any electrical or mechanical infrastructure set up requirements.

The technology comparison - price




Operating costs

The energy equation

Operators will want to ensure that their blower package has been optimised to minimise energy
consumption as much as possible.

The following examples should be considered as best practice when specifying an energy-efficient
solution.

 Regulate speed, with the use of variable speed drives and invertors, as well as sophisticated
control systems, to match air flow to plant demand. With process demands for air fluctuating
constantly in aeration application a blower’s ability to increase and decrease air flow rates is vital

* Minimise pressure drops, as this can affect operating pressure. Shortening piping distance,
ensuring smooth piping bends and replacing damaged parts can help overcome this issue

The technology comparison - energy




Maintenance costs

Lifetime system performance

The final piece of the TCO equation is the cost of servicing and maintaining the installation.
Some key considerations to help minimise these costs are:

¢ Invest in machinery that is, by its design low maintenance or can be serviced easily

¢« Always choose genuine spare parts and lubricants. These are manufactured to meet the same
standard as the equipment they are intended for and will ensure that performance is not
compromised

e Consider oil-free options. No oil in the machine means there is no oil to purchase,
maintain or dispose of

*« Manage pipework leaks, which can contribute to as much as 20 to 30 per cent in wasted energy

¢ Follow the manufacturer’s required maintenance schedule

The technology comparison - maintenance

¢ Maintenance requirements for screw and rotary lobe blowers tend to be similar. They are easy
to maintain with a simple design that has relatively low service demands.

* Turbo centrifugal blowers are well suited to medium or large air flows at a wastewater treatment part.
With no oil and the contactless transmission, maintenance demands are reduced significantly - also
contributing to excellent longevity.
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Planning for
tomorrow

Implementing a long-term strategy for

both the selection, purchase and ongoing

operation of a blower or compressed

air system will pay dividends. Not only
will this approach ensure that customers
specify best-in-class performance
equipment to begin with, but also

have a robust approach to the ongoing
reduction of both operating and
maintenance costs.

There are also additional parameters which will
impact on total cost of ownership; the plant’s
design and demand for air. These consider such
areas as the ‘worst-case’ load scenario for the
treatment plant over a 20-year forecast and by
how much to over-size the blower technologies
from the outset to account for increased demand.

This important area will be examined in our next
whitepaper, as we look at the benefits of greater
turndown as part of the overall air demand.

If you have found this guide
useful, then why not take

a look at the next in our series,
which explores the benefits




About Robuschi

Robuschi is a leading supplier of rotary
lobe, turbo and screw blowers,
low-pressure screw compressors, liquid
ring and centrifugal pumps, and other
customised solutions for an extensive
range of industries. This includes the
wastewater treatment, aquaculture,
manufacturing, medical, plastics, chemical
and pharmaceutical, pulp and paper, and
environmental sectors. Founded in 1941,
Robuschi became part of Gardner Denver
in 2011. Now part of Ingersoll Rand, Robuschi
believes in innovation and investing

in modern machining systems and
state-of-the art production processes.

With world-renowned brands available, Ingersoll
Rand is able to help you with all your industrial
air needs. This includes compressed air, vacuum,
high-pressure and low-pressure solutions, so - no
matter what your requirement - we have the right
technology for you.

Collaborating with a single source supplier can help
reduce costs, streamline administrative processes
and improve operational efficiencies, and even help
drive innovation and growth.
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About Ingersoll Rand Industrial
Technologies and Services

Ingersoll Rand Industrial Technologies and Services
delivers the broadest range of compressors,
blowers and vacuum products, as well as power
tools and lifting equipment in a wide array

of technologies, to end-user and OEM customers
worldwide in the industries we serve.

We provide innovative and mission-critical
industrial, energy, medical and specialty vehicle
products and services across 40+ respected
brands designed to excel in even the most
complex and harsh conditions where downtime
is especially costly.

Disclaimer:

Information contained in this publication is provided “as is” and without
warranty. Ingersoll Rand disclaims all warranties, express or implied,
and makes no warranty regarding the accuracy or applicability of the
information contained in this publication, and is therefore explicitly

not responsible for any damage, injury or death resulting from the use
of or reliance on the information. No part of this publication may be
reproduced or distributed for any purpose without written permission
from Gardner Denver.

©2021 Ingersoll Rand. All rights reserved. Subject to technical changes.

Products range from versatile low-to-high pressure
compressors, to customised blowers and vacuum
pumps, serving industries including general
manufacturing, automotive, and wastewater
treatment, as well as food & beverage, plastics,
and power generation.

Our global offering also includes a comprehensive
suite of after-market services to complement our

products, delivering proven expertise, productivity
and efficiency improvements.

Ingersoll Rand

marketing.robuschi@gardnerdenver.com

www.gardnerdenver.com/robuschi



