Introduction of new regulations concerning medical compressed air supplies motivated Erlangen University
Clinic to undertake thorough modernisation of its compressed air system. Specifically tailored to meet the
compressed air users' needs, the new system combines maximum reliability with significantly reduced
operating costs.

Less is more
Compressed air is a
vital source of energy
in any hospital and is
used in a wide range
of applications.
Planned in close cooperation with the
customer, the KAESER
KOMPRESSOREN
installation at
Erlangen University
Clinic in Germany is a
showpiece of com-

The “Friedrich Alexander University
of Erlangen-Nuremberg” medical
faculty has a worldwide reputation
for excellence, due in large part to
the University Clinic. This has been
achieved not only through high
teaching standards and dedicated
students, but also by all those
people behind the scenes who
make the 'ship' run smoothly.
One such person is Wolfgang Emrich who can access his PC to view
the operational status of the compressed air supply and connect to
individual air system components.

pressed air system
design.

Compressed air
is ubiqitous in
any hospital

Old air supply was inefficient
One of the less obvious benefits of
the new air system, but nonetheless
welcome, is the fact that Wolfgang
Emrich no longer has to spend sleepless nights monitoring the compressed air system. Instigated by
the Technical Services Department
and finally spurred on by the
introduction of new regulations on
the 1st January 2000 regarding the
quality of medical compressed air

supplies as per DIN/EN 737, the
University Clinic embarked on an
ambitious program to modernise its
compressed air system, which was
proving unreliable and inefficient.
To fully understand the situation
back then, it would be useful to
consider the lay-out of the Erlangen
University Clinic.
Located in the eastern part of the
palace gardens and inaugurated in
1824, the hospital has grown into
a vast medical complex over the last
180 years. It now comprises 22
clinics (totalling approximately
1400 beds), 13 self-contained departments, and 14 institutes covering all aspects of modern medicine
and, amongst others, the world's
most modern operating facilities.
In much the same way that the
hospital complex grew, the compressed air supply for the buildings,
which in many cases are located
quite some distance from each
other, developed into several separate entities. 16 compressor units of
various type and origin were oper-

ated as 7 independent compressed
air supply systems. The old compressed air supply was highly inefficient and had many shortfalls including lack of system transparency
and, in particular, inadequate system back-up, which can seriously
impact emergency medical departments, as reliable breathing air is
required at all times.

Excessive idling = impressive
savings potential
Working in close cooperation with
the University Clinic's Technical
Services Department, KAESER
were invited by the University
Building Authority to assess the old
air system and to find ways of improving it.
The first step was to carry out a
detailed 'Air Demand Analysis'
(ADA), a comprehensive compressed air auditing tool developed by
KAESER, which gathers precise details concerning actual air demand
and system efficiency. The results
showed that the separately oper-

ated air systems were wasting a
considerable amount of energy
through excessive idling phases and
through lack of a master compressed air management system.
Moreover, the ADA showed that
combined use of the compressed
air system resources would lead to
considerable savings.
To quantify the potential savings,
the ADA data was then evaluated
using KAESER's unique Energy
Saving System (KESS). The
software analysed the data and
converted it into several system
solution possibilities.

Integrated operation
with low pressure
One of the many advantages of
KAESER compressed air systems
lies in the fact that the Coburg
based manufacturer doesn't just sell
compressors, but provides complete compressed air system solutions. To provide customers with the
most reliable and cost-efficient
compressed air systems on the market, KAESER have long perfected
the art of integrating modern compressor design with advanced
information technology. The SIGMA
AIR MANAGER (SAM), for example,
operates within a very narrow pressure bandwidth which, in many
cases, enables maximum system
pressure to be significantly reduced.
To Wolfgang Emrich's initial asto-

nishment, this was also the case in
Erlangen. In order to guarantee the
necessary 5 or 8 bar compressed
air pressure at the various take-off
points, he had to set each of the 7
independent compressor installations to operate with a maximum
working pressure of 13 bar. Therefore he was somewhat sceptical at
first when the KAESER experts explained that with an integrated
system approach the maximum
system pressure could be reduced
to 11 bar, even when taking the
more than 2km of air distribution
piping into consideration. Comprising 3 compressor installations instead of the previous 7, it was finally
decided that the new compressed
air system would be controlled by a
SAM 16/8 operating within a pressure bandwidth of only 0.3 bar.
“It not only works, but it works perfectly” explained Wolfgang Emrich
“and at an operating pressure of
only 10.85 bar despite the long air
distribution network. The entire
pipe network has a total storage capacity equivalent to ten 2000 litre
air receivers”.
Crossing underneath busy streets
and branching off at various points,
all clinic sections are connected
underground. The 76 mm diameter
compressed air pipe work is laid
next to, and under, the hospital
complex's thickly insulated heating
and hot water pipes. The pipe

network will be complete when the
air pipes between the new medical
science building and the dental
clinic are connected. When finished, this then complete ring main
will provide increased redundancy
and ensure maximum air supply
reliability.

Compressed air
provides a soft
pillow for
premature
babies

Complete system transparency
A major advantage of the new compressed air supply is its specifically
tailored design which features clear
component layout, defined network
structure and meticulously planned
system installations. Contributing
still further to optimal system operation is the SIGMA AIR MANAGER's
compressed air auditing tool
“SIGMA AIR CONTROL”. This valuable tool provides Wolfgang Emrich
with immediate access to any of the
compressor/air treatment units,
whilst the KAESER system works
seamlessly together with the
Siemens Building Technologies control system which is responsible for
the entire hospital complex. Any
deviations from set parameters are
immediately detected, pinpointed
and, in many cases, instantly clarified via the SIGMA AIR CONTROL's
remote access facility.

Wolfgang
Emrich certainly
enjoys the
benefits of his
new compressed
air system

Clean compressed air for health and research
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Showpiece
distribution
centre with
options for
growth

Maximum reliability
and less energy consumption
If the main priority was reliability of
the compressed air supply, then
compressed air production costs
certainly weren't very far behind.
From this perspective, Wolfgang
Emrich has nothing but praise for
the new system once again. Energy
consumption dropped dramatically
by approximately 35%, as did costs
and the impact on the environment,
after the new compressed air
system was commissioned.
Furthermore, the savings in servicing and maintenance costs were far
from negligible as a result of halving
the number of compressors.

Comprehensive energy management in
Bergneustadt, Germany
Whether heating a building or supplying compressed air, every kilowatt counts at ISE in
Bergneustadt.

Air Systems to
guarantee the necessary level of
hygiene.
They
operate efficiently,
continuously and
fully automatically from 20% to
100% of their nominal load and
maintain constant compressed air
quality. Throughout several individually monitored stages, they remove all contaminants from the
intake air such as dust and solid
particles (up to 0.01 micron), oil
residue (up to 0.01 mg/m³), water
and chemical contaminants such as
CO2, NO2 and SO2. As the levels of
remaining oil residue in the compressed air are undetectable, the air
can justifiably be described as 'oilfree' and is 100,000 times cleaner
than 'normal' ambient air – and
that's particularly important for
sensitive clinical applications.

Pure, clean air
The compressed air supply is
equipped with KAESER DAP Clean

The last of their kind
Waterwheels have been irrigating
fields along the course of the River
Regnitz in Southern Germany since
the Middle Ages. By the 18th
Century, 250 of
these
ancient
installations lined
a 60 km (37 miles)
stretch between
Schwabach and
Forchheim.
Just north of Erlangen at Möhrendorf, 8 of these
wheels are still in
full working order
and are operated
and maintained
by tradition-conscious volunteers.
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However, this undertaking requires
a lot of work, as each of the wheels
has to be dismantled in time for
winter. Damaged components can
then be replaced and, after wintering in special storage, the wheels
are reassembled in spring. The season for central Europe's last waterwheels commences on the 1st May
and finishes on the 30th September
in accordance with the 'Baiersdorf
Water Regulations' from 1693,
which still apply today. The wheels
then turn again as they have done
for centuries and each of the 26
buckets fitted to either side fetches
approximately 10 litres of river
water with which to irrigate the surrounding fields. Just a stone's throw
away from junction 30 (Möhrendorf) of the busy A73 motorway

(linking Nuremberg to Bamberg),
you can step back in time to a bygone era when waterpower was in
its heyday.

With its headquarters in Bergneustadt, Germany, and operating from
15 sites on 4 continents, ISE was
formed as result of a management
buyout in 1997 of the global automotive component supplier ITT. As
an OEM for the industry's most
prestigious car manufacturers, ISE
manufactures a wide range of
components which includes module mountings, chassis components and roll cages.
A meticulously planned energysaving program has been introduced in the Bergneustadt works
under the guidance of Meinolf
Koch, Technical Services Director
for ISE. This wide-reaching initiative
reports directly to the management.
It encompasses every aspect of the
business and it is this attention to
detail that enables savings numbering not cents, but thousands of
Euros, year after year. As part of the
ongoing program, employees are
made aware of energy related
issues in various training courses
and participate in energy meeting
groups. The annual budget for these
groups is detailed within the energy
saving scheme and is compared
with a target end-of-year figure.
Regular meetings ensure permanent transparency and maintain
awareness of this very important
subject. Information tables and
detailed training courses keep
employees abreast of every aspect
of energy saving and efficiency. An
efficient monitoring system ensures
that any deviations from set parameters, for example air leaks, can
be quickly detected and rectified
within as short a time as possible.

Active involvement
As an integral part of the business,
it was clear to Meinolf Koch from
the very outset in 1983 that

something had to
be done with regards to the compressed air system
in order to achieve
his
ambitious
energy
savings
targets.
This
would not have
been
possible
with the existing
compressed air
supply systems
which
were
spread throughout
the Bergneustadt site and comprised 16 outdated compressors
with assorted air treatment equipment. One of these compressed air
installations had been fitted with a
“local” heat recovery system which,
although a partial success, had not
satisfactorily fulfilled the saving
potential. It became clear that significant energy savings could be
achieved only through well planned
and carefully considered modernisation of the compressed air supply.
In 1991, 18 percent of the site's
energy consumption was used to
produce compressed air, but after
years of concerted effort and introduction of numerous energy savings
measures, this figure now stands at
only 11.5 percent. Meinolf Koch
attributes this reduction mainly to
improved compressed air quality,
lower network pressure (thus lowering pressure drops) and elimination
of air leaks. Progress of the individual energy saving programs is displayed clearly on information
boards throughout the company in
such a way that everyone can see
the results for themselves. This
appeals to the employees' competitive nature and inspires them to
become actively involved in com-

ISE – Impressive
Savings Everywhere
The air collector between the driers
and the distribution system

pressed air optimisation measures.
The next area for improvement was
the air distribution network. The old
pipes were replaced by modern,
perfectly dimensioned steel pipes in
the compressed air centre and with
clean welded plastic piping
throughout the remaining plant.
This not only led to a dramatic
reduction in air leakage losses, but
also reduced the air main pressuredrop from 1.2 to 0.1 bar.
In addition, the following compressed air optimisation measures were
taken:
· Comprehensive and permanent
measurement of compressed air
volume,
· Optimisation of load / idling
phases on all compressors,
· Equipment using compressed air
is automatically shutdown when
not in use to avoid energy wastage,
· Optimal use of compressor heat –
and last but not least,
· Employee awareness (via information boards etc.), education and
training.
Noticeable results were already
being achieved with this package of
measures, but then came the biggest change. The individual air

Drastically reduced
compressed air costs?
Nothing could be
simpler if you have a
complete system overview and keep an eye
on the details.
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