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Keeping an Eye on All Elements:
A Holistic Approach to Vacuum Efficiency
Optimizing the efficiency of vacuum applications can bring
significant cost savings. It is worth analyzing vacuum generation
in all its complexity.
Selection of the right vacuum pumps and all components for a vacuum application is important,
but it is not the only factor determining efficiency. Even the best technology cannot achieve
its true potential if it does not interact well with the process. Sizing to process requirements is
the key. Any selection of vacuum components should therefore always be driven by process
requirements rather than by simply comparing the performance data of individual components.
Without considering all process conditions, a plug-and-play solution is unlikely to be an
optimized solution. Even state-of-the-art technology operating at the highest level of energy
efficiency will never deliver its full potential if it is not tailored to the process. Achieving
optimum process output, process stability and high availability, as well as the highest possible
level of economic efficiency, requires the thorough consideration of all elements.
The Busch 5E concept takes into account all of these elements. 5E stands for the five key
elements that determine the efficiency of vacuum processes: Design, Heat Recovery, Control,
Centralization and Competence.

Benefit from Experience
Our goal as a specialist in vacuum pumps and systems is always to increase overall efficiency in regard to process stability,
availability and economic efficiency. Optimum configuration is made possible only by a thorough understanding of all
process variables. Take advantage of the experience we have gained from thousands of projects worldwide in the field of
configuring vacuum supported processes.
Subscribe to our newsletter “Efficiency in Vacuum” at www.buschvacuum.com/5e

Heat Recovery
Design
The design and quality of vacuum
pumps are crucial to performance, efficiency
and total life cycle costs.

During operation, vacuum pumps
convert kinetic energy into heat energy. Heat
recovery systems can harness this energy.

Control

Competence

Control of vacuum systems
finely tuned to production ensures
optimum process stability and output.

Efficient operation of vacuum
processes requires experience in the
interaction of all process components.

Centralization
A central vacuum supply
offers the potential to reduce operating
costs and increase energy efficiency.

Scan the QR-code
to visit the 5E website.
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Design: Leading in Performance and Efficiency
Through Continuous Improvement
The design and quality of vacuum pumps are crucial to
performance, efficiency and total life cycle costs.
There are many ways to generate vacuum. But often only one operating principle delivers the
greatest possible efficiency for a specific application. The configuration of the selected principle
is then the key to the efficiency factor. Efficient vacuum supply starts with the design of the
core component – the vacuum pump. The way in which vacuum is generated, the design of flow
paths, temperature distribution, the spatial ratio of compression chambers inside the vacuum
pump – all of these factors play a decisive role.
Our global research and development teams are constantly working to optimize proven
technologies and develop new products to make vacuum generation even more efficient and
to offer an extensive product portfolio. Experience from thousands of installations worldwide
and the close cooperation with the customers flow directly into the development and
improvement of Busch vacuum pumps.

Busch is leading the way in performance-optimized design:
››Mink claw vacuum pumps – Leading in reduced energy consumption
and total operating costs
››R 5 RD rotary vane vacuum pumps – Lowest energy consumption
and highest performance in their technology class
››COBRA screw vacuum pumps – Best-in-class process stability
and uptime for demanding processes

1.75 kW Power Savings
Rotary vane technology has been continuously developed and optimized by Busch in the course of over 50 years, always
with a strong focus on economy and reliability. R 5 rotary vane vacuum pumps from Busch are the industry standard and
are known throughout the world for advanced and energy-efficient vacuum generation. The RD series is the new generation
of R 5 vacuum pumps and outperforms any comparable rotary vane vacuum pump on the market by more than 20% in
terms of energy efficiency. This has been realized by an optimized stage geometry and compression process together with
a flow-optimized gas-ballast valve.

Quieter. More efficient. More compact.
Mink MV vacuum pumps are the result of continuous development in claw vacuum
technology by the market leader in dry claw vacuum technology. Decades of experience in
countless applications have led to substantial improvements: With their state-of-the-art
acoustic design, Mink MV claw vacuum pumps are the first claw vacuum pumps in their
performance class with a noise level lower than 70 dB(A). They operate extremely efficiently,
and can reduce overall operating costs by up to 60% in comparison with conventional
vacuum generators. With the repositioning of the silencer below the pump stage, the
Mink MV series sets a new standard in the efficient use of floor space and has the smallest
footprint in its performance class.

Service in less than a minute
Maintenance on the R 5 series of rotary
vane vacuum pumps can easily be carried
out on-site by the operator. Maintenance
is restricted to changing oil and filters
at regular service intervals. An additional
benefit of the new R 5 RD is the easy access
to all service relevant components for a
significantly faster service routine. The
single exhaust filter for example can be
replaced in less than a minute. Moreover,
the smooth self-draining surface design
without external oil tubing or flat surfaces
facilitates cleaning.

Flying bearings
COBRA dry screw vacuum pumps
feature a specially developed screw profile
setting new standards of efficiency. The
patented self-balancing screw design and
screw rotor mounted precisely at the center
of gravity ensure excellent running qualities
and high uptime. Due to the sophisticated
bell-shaped cantilever construction, the twin
rotor with variable pitch screws is mounted
only on the motor side, and the unique
“flying bearing” design makes inlet bearings
unnecessary. Together these features ensure
clean vacuum generation.

10,000 kWh

The unbreakable
Huckepack rotary vane vacuum pumps
have proven themselves in the toughest
of applications, and have demonstrated
their robustness and reliability for decades.
They have been specially designed for
particularly complex processes and are
highly resistant to aggressive substances.
Depending on process conditions, these
vacuum pumps can last for decades with
only minimal maintenance.

8,400 kWh

1,000 kWh

700 kWh

50 kWh
28 kWh
Savings

1.75 kWh
Time

1 hour

1 day

1 month

1 year

Thermoforming packaging machine with a 30 liter chamber, 10 packaging cycles per minute and 3.75 Torr package. Operating 300 days a year in two shifts.
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Heat Recovery: Efficiency Through
Optimum Use of Exhaust Heat
During operation, vacuum pumps convert kinetic energy into
heat energy. Heat recovery systems can harness this energy.
Even the most efficient vacuum pumps generate heat during operation, which is usually released
into the environment. Instead of wasting this energy by simply removing the exhaust heat, the
consumed energy can to a large extent be recovered for reuse in other areas of the company;
for example, to generate hot water or to heat spaces or buildings. As a rule of thumb, 50 to 70%
of the motor’s energy consumption can be recovered.
Apart from being wasted, the heat energy emitted by vacuum pumps has a strong impact on the
ambient temperature of the production area. In air-conditioned rooms, this heat has to be offset
by the air conditioning system, which leads to a higher energy consumption and consequently
to higher energy costs.
Thus, the use of heat exchangers in vacuum generation processes allows the reduction of the
overall energy consumption as well as CO2 emissions and therefore has a positive impact not
only on the environment but also on energy costs.

Busch takes a new approach to resource use through
heat recovery:
››Drastically reduced wasted heat energy
››Reduced energy consumption and CO2 emissions
››Space heating or warm water generation
››Various technologies adapted to process conditions

Making Use of Waste Heat
By taking advantage of heat exchangers, previously untapped heat energy can be exploited for other purposes. This
method is based on the transfer of heat from one medium, for example the cooling or sealing medium of a
vacuum pump, to another. The two media are pumped into the heat exchanger, where they are separated through heatconducting metal chambers or tubes. The medium used in the vacuum pump is subsequently cooled and the recovery
medium heats up. The recovered heat energy can now be used wherever heat is required.

Up to 70% energy recovery
A standard air-cooled rotary vane
vacuum pump with 4,000 running hours
per year and an operating pressure of
75 Torr emits approximately 25 kW of
power in the form of heat which is
released into the environment. When a
Busch oil-water heat exchanger is used,
up to 70% of the energy consumed
can be recovered. This leads to annual
cost savings of over $ 8,400 and a
reduction of CO2 emissions of more
than 25 tons per year.

Annual savings *

Energy costs

$ 8,400 / year

CO2 reduction

25 tons CO2 / year

Environment protection

675 trees / year

* Assumed energy costs of $ 0.12/ kWh

Oil-water heat exchanger
The chambers of an oil-lubricated rotary
vane vacuum pump are sealed by oil. This
oil heats up during compression. An oilwater heat exchanger transfers the heat from
the lubricating oil into water, which cools
the oil and allows the motor’s energy
consumption to be recovered in the form
of heat energy transported by the water.

Oil-air heat exchanger
Heat from oil-lubricated rotary vane vacuum
pumps can also be recovered through an
oil-air heat exchanger. Ambient air is used
here as the transfer medium for heat
dissipation and recovery. Attractive benefits
of this technology are the minimization
of corrosion as well as easy maintenance.

Water-water heat exchanger
Liquid ring vacuum pumps normally use
water as operating fluid. Water-water heat
exchangers transfer heat energy from the
operating fluid to the water circuit of the
heat recovery system. This avoids potential
process carryover into the heat recovery
system. Water-water heat exchangers are
also ideally suited for water-cooled screw
vacuum pumps.

Heat exchanger on R 5 RD
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Control: Intelligent Vacuum Control Systems
for Efficient Operation
Control of vacuum systems finely tuned to production
ensures optimum process stability and output.
Each vacuum application has its own specific characteristics. Vacuum demand often varies
within production processes. Ideally, the vacuum supply should be synchronized with demand,
which saves operating costs. Simply switching vacuum pumps on and off according to the
production cycle is not a feasible solution. The reason is because operating vacuum pumps at
their point of maximum efficiency and meeting the vacuum demand of the production cycle
are two very different things. Saving on one side of the equation can lead to a loss on the other.
A control system is the solution, balancing process efficiency and vacuum efficiency.
Setting up the control system requires a thorough understanding of all vacuum system
components – from the supply side to the demand side. Beginning with accurate pressure
measurement through smooth running variable speed drives and up to different fieldbus
protocols, Busch offers various proven vacuum control solutions that allow the energy-efficient
operation of vacuum pumps tailored to every specific process requirement.

Busch sets new benchmarks in efficiency-oriented
vacuum control:
››Easy monitoring and control of all process-related data
››Variable speed drive for optimizing energy efficiency
››Accurate process measurement ensuring optimum product quality

Monitor and Control Your Vacuum Process
Accurate pressure measurement is a key factor in vacuum-assisted production processes to ensure optimum process control
and efficiency. Busch VacTest is the new line of vacuum measurement equipment. Designed to combine the latest
advances in vacuum metrology with exceptional manufacturing quality, it provides an innovative and comprehensive
portfolio of active vacuum gauges and controllers.

Easy monitoring
Busch Vacuum Control ensures that
vacuum systems are ideally integrated into
operational process control systems. Any
signs of imminent fault or deviation from
the defined settings can be easily identified
and corrected before a vacuum system
component fails or begins to perform below
an optimum level. Technical parameters can
be accessed at any time and pressure in the
vacuum lines displayed on a graph. This
allows all process-related data to be easily
evaluated and controlled.

Case Study: Intelligent packaging
Feinkost Dittmann, a German delicatessen producer, has installed a Busch vacuum
system for its packaging machines. Half the vacuum pumps supply the base load in
permanent operation at their optimum point of efficiency, and the other
vacuum pumps are frequency-controlled to respond to demand
fluctuations. Busch Vacuum Control ensures fine tuning of the pumping
speed to match current demand. Energy consumption has been reduced
by more than 70% compared to simple on/off operation mode.
Read the full story at
 www.buschvacuum.com/feinkostdittmann

Duplex / Triplex systems
Volumes and cycle times can vary within
a production process. In these cases, it is
often worthwhile to use two or three smaller
vacuum pumps in parallel instead of one
individual vacuum pump that is designed for
the maximum required pumping speed.
Duplex / Triplex vacuum systems from Busch
consist of two or three vacuum pumps and
are equipped with an autonomous operating
switch as well as a control unit. This solution
leads to high energy savings compared to a
solution with only one large vacuum pump.

Perfect match to each process
With Busch Speed Control, vacuum pumps
can be automatically adjusted to match
variations in vacuum demand precisely.
Reacting to fluctuations in demand makes
considerable energy savings possible. For
easy indication and parameter setting, either
a handheld control panel or a parameter
configuration kit for connection to a computer
are available. The fully open Modbus TCP
protocol allows integration into any standard
process control system. Furthermore, various
fieldbus modules are available.

Range of Busch vacuum
measurement equipment
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Centralization: The Centralized Approach
to Maximum Efficiency
A central vacuum supply offers the potential to reduce
operating costs and to increase energy efficiency.
Where many individual vacuum pumps are used, the centralization of vacuum supply might
offer advantages in terms of efficiency, process stability and availability. A single vacuum pump
installed directly at the point of use is always operating when the process is running, even
if the demand for vacuum is low or non-existent. In contrast, in a centralized vacuum system,
the workload is distributed across several vacuum pumps.
In this approach, fewer and larger vacuum pumps operating continuously at their point of
maximum efficiency provide the basic supply. The others are used to meet fluctuating demand
and consequently are switched off during off-peak times. Maintenance without process
interruption and increased reliability due to alternating operation of vacuum pumps are further
benefits helping to achieve maximum efficiency.
Busch Central Vacuum Systems are in operation throughout the world in food packaging,
printing, metal casting, woodworking and in many other sectors – always tailored to process
requirements.

Busch sets the standard in the installation of
central vacuum systems worldwide:
››High operational reliability, process stability, availability and significant cost savings
››Flexibility for changing demands
››Compliance with clean-room and hygienic requirements
››Maintenance without process interruption

Tailored to Your Needs
Busch is one of the world’s leading providers of customized vacuum and pressure systems with more than 50 years’
experience in conceiving, designing and building central systems. Specialists from different fields work together to provide
each customer with the best possible solution. All systems are manufactured in dedicated Busch system building centers
located around the world. Busch offers turnkey systems, including pipework and control installation, together with start-up
service and training for the operating team.

Maximum reliability
Central vacuum systems ensure maximum
operational reliability and stability. If, for
example, a single vacuum pump in one
production machine breaks down, the entire
process grinds to a halt, whereas in a central
system the other vacuum pumps maintain
supply. Due to the equal distribution of
workload between all vacuum pumps, the
individual vacuum pumps are subject to
substantially lower peak loads, which results
in reduced wear and increased lifetime.

Uninterrupted processes
The centralization of vacuum pumps allows
spatial separation of the vacuum supply
from the production process and disengaging
single vacuum pumps for maintenance.
The other vacuum pumps uphold the vacuum
supply, resulting in higher total uptime
and increased productivity. Servicing tasks
can even be carried out during operation
without affecting processes or violating the
requirements of clean rooms.

Busch Central Vacuum System

Case Study: Centralizing vacuum supply, saving energy
Block House Fleischerei, a German producer of portioned fresh meat products and
burgers, analyzed the energy consumption of its packaging machines when it was being
certified according to ISO 50001. Removing the vacuum pumps from each
packaging machine and installing a Busch Central Vacuum System resulted
in a reduction in the total number of vacuum pumps and removal of waste
heat from the packaging floor. Block House now achieves annual savings
in energy costs of over $ 9,500.
Read the full story at
 www.buschvacuum.com/blockhouse

Minimum heat and noise emissions
As all vacuum pumps in centralized vacuum
systems are usually located outside the
production area, waste heat and noise
emissions can be avoided in the workplace.
As a consequence, the use of central vacuum
supply allows improvement in working
conditions inside the production area and
a clear reduction of cooling requirements
for the air conditioning system, leading to
considerable energy savings.

Exact fit to every demand
Individual vacuum pumps installed
alongside the production lines are laid out
for the highest possible load of the
respective machine and thus continuously
deliver higher pumping speeds than
are normally needed. In contrast, excess
pumping speeds can be avoided in a
central vacuum system because peak
demands are largely leveled out in the
total vacuum demand.
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Competence: Experience Bringing Efficiency
to Your Processes
Efficient operation of vacuum processes requires experience
in the interaction of all process components.
Vacuum pumps and systems are the key components in many production processes. Availability,
reliability and efficient operation are therefore factors that must be evaluated in any approach
to increasing efficiency and thus reducing cost of operation. An efficient vacuum supply can
only be guaranteed by understanding the interaction of every process component. Busch draws
on more than 50 years of experience in the design, production and operation of vacuum pumps
and systems. Specialized Busch engineers in all parts of the world assist our customers by analyzing
their specific process requirements and suggesting a solution that takes into account all factors.
This guarantees the highest level of efficiency in vacuum generation.
We constantly evaluate our processes in order to maintain the highest possible standards and
work in close collaboration with the customer to find the best solution for every specific
requirement. Our vast expertise is the key factor in our success in vacuum supply over the years.

Busch has the highest level of practical expertise in the
efficient operation of vacuum pumps and systems:
››One of the largest manufacturers of vacuum pumps, blowers and compressors
››Decades of experience from thousands of projects worldwide
››Highly competent personnel receiving regular training
››Global network of expertise, coupled with strong local know-how

Widest Range of Vacuum Technologies
Busch is one of the largest manufacturers of vacuum pumps, blowers and compressors in the world. We offer solutions for
vacuum and pressure applications in all sectors of industry from a single product to standard and tailor-made systems.
Our extensive product portfolio draws on the widest range of vacuum and pressure technologies covering all 14 decades
of vacuum, from rough to ultra high vacuum and is completed by pressure generation of up to 31 PSIG.

Pioneer in vacuum packaging
In 1963 Dr.-Ing. Karl Busch and his wife
Ayhan Busch wanted to drive vacuum
technology forward, making it better, easier
and more productive. Karl Busch developed
the first vacuum pump to be used for
vacuum packaging of foodstuffs, called
Huckepack. With the follow-up product,
the R 5 rotary vane vacuum pump, he
revolutionized food packaging. Today, Busch
is the market leader in vacuum packaging
with over 3 million R 5 vacuum pumps in
operation.

Thousands of installations worldwide
Finding the best possible solution for
each application requires a thorough
understanding of vacuum technology and
all the influencing factors. Busch process
engineers analyze every requirement based
upon their experience in thousands of
installations worldwide. This comprehensive
expertise is incorporated into every project.
All Busch companies work together to
ensure that this knowledge is passed on to
each customer.

Case Study: More than 95% energy savings
Röchling Automotive Germany has undertaken a review of its existing vacuum supply
for holding parts on laminating systems. Busch recommended the use of a frequencycontrolled Mink MV claw vacuum pump. Now, all parts can be fixed
securely and precisely in place, even when they are warped or permeable
to air. This increases the output quantity while simultaneously reducing
rejects to almost zero. The new solution helps Röchling to annually save
95% of the energy consumed by the ejectors previously in use.
Read the full story at
 www.buschvacuum.com/roechling

Specialists from all areas of expertise
Busch has over 3,000 employees worldwide,
including more than 100 development
engineers, making sure that each customer
gets everything he needs, beginning from
design and manufacturing through sales and
application engineering to after-sales
support. Our international team consists
of specialists from all areas – including
chemical, mechanical and service engineers
– with many years of experience in vacuum
and pressure technology.

Global and always near you
Busch is present around the globe with more
than 60 companies in over 40 countries.
In every country, highly competent local
personnel deliver custom-tailored support
backed by a global network of expertise.
By ensuring permanent training and
development of employees, Busch contributes
to the worldwide success of its customers
as the vacuum technology supplier with the
most extensive global presence and strong
local know-how.
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Adapting the 5 Elements to Your Vacuum Supply
for Sustainable Success
Design, Heat recovery, Control, Centralization, Competence –
these five elements determine the efficiency of each vacuum
process. Optimizing these elements and how they interact will
lead to the best solution.
Vacuum technology is used in numerous industrial processes. Its efficiency thus affects the
overall efficiency of operations and contributes to business success. Minimizing costs while
simultaneously working in a way that is as environmentally friendly as possible – these are
fundamental requirements today.
Energy consumption plays a key role for the economic balance sheet and ecological footprint, in
particular if certification according to ISO 50001 is required. However, because efficiency is made
up of many different facets, it is important to shift the focus beyond the simple minimization of
energy consumption and costs when optimizing vacuum processes.
The Busch 5E concept unites the five key elements of vacuum efficiency. A checklist on the
next page offers guidance. Profit from our vast vacuum expertise by making your processes
more efficient with 5E!

Optimize with Busch
Get assistance when selecting the right vacuum technology for your company! Let qualified vacuum specialists analyze
whether your vacuum supply systems are optimally set for your production processes and whether your vacuum pumps
are running in optimum condition! We help you to discover your potential for optimization.
Contact your nearest Busch representative or visit www.buschvacuum.com/5e

Checklist

5 Elements of Efficiency
The Vacuum Concept – Efficiency Redefined

Are your processes tuned to maximum efficiency?
Check your vacuum supply status with our efficiency quick-check!
When focusing on the efficiency of vacuum processes, some basic aspects always need to be taken
into account. The following checklist should give you a hint about which questions have to be answered
when outlining a new vacuum supply or analyzing an existing one.

Have you been advised about whether your vacuum technology fits your process?

yes

no

don’t know

Are you monitoring the performance of your vacuum supply system?

yes

no

don’t know

Has it been checked if frequency control makes sense for your vacuum supply?

yes

no

don’t know

Are you operating your vacuum supply by a central process control system?

yes

no

don’t know

Do you reuse the exhaust heat of your vacuum supply?

yes

no

don’t know

Are all vacuum pumps required at all times?

yes

no

don’t know

Can maintenance be carried out during operation?

yes

no

don’t know

Does a vacuum expert maintain your vacuum supply frequently according to your needs?

yes

no

don’t know

Are the vacuum pumps properly installed in the right place?

yes

no

don’t know

If you have answered one or more questions with no or don’t know, you might be missing out on potential
to maximize the efficiency of your vacuum supply system.

Contact your local Busch representative and ask for a VacuumCheck.
Read more and subscribe to the newsletter “Efficiency in Vacuum”:
 www.buschvacuum.com/5e

Busch Vacuum Pumps
and Systems
All Over the World in Industry

Argentina
www.busch.com.ar

Denmark
www.busch.dk

Malaysia
www.busch.com.my

South Africa
www.busch.co.za

Australia
www.busch.com.au

Finland
www.busch.fi

Mexico
www.busch.com.mx

Spain
www.buschiberica.es

Austria
www.busch.at

France
www.busch.fr

Netherlands
www.busch.nl

Sweden
www.busch.se

Bangladesh
www.busch.com.bd

Germany
www.busch.de

New Zealand
www.busch.co.nz

Switzerland
www.busch.ch

Belgium
www.busch.be

Hungary
www.buschvacuum.hu

Norway
www.busch.no

Taiwan
www.busch.com.tw

Brazil
www.buschdobrasil.com.br

India
www.buschindia.com

Peru
www.busch.com.pe

Thailand
www.busch.co.th

Canada
www.busch.ca

Ireland
www.busch.ie

Poland
www.busch.com.pl

Turkey
www.buschvacuum.com/tr

Chile
www.busch.cl

Israel
www.busch.co.il

Portugal
www.busch.pt

United Arab Emirates
www.busch.ae

China
www.busch-china.com

Italy
www.busch.it

Romania
www.buschromania.ro

United Kingdom
www.busch.co.uk

Colombia
www.buschvacuum.co

Japan
www.busch.co.jp

Russia
www.busch.ru

USA
www.buschusa.com

Czech Republic
www.buschvacuum.cz

Korea
www.busch.co.kr

Singapore
www.busch.com.sg

Contact us today to find out more information about our products!

Busch LLC
1-800-USA-PUMP I info@buschusa.com I www.buschusa.com
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