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Gaining space for man and technology

CLEAN ROOMS AND CONTROLLED ZONES
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Clean room or control

led zone?

Particle size is the deciding factor

The basic concept behind clean
rooms and controlled zones is the
same; they merely differ with regard
to the relevant particle spectrum
and the dimensioning of ventilation
and filter systems. The controlled
zone begins where the clean room's
consideration of particles ends.

The controlled zone ensures consis-
tent controlled production condi-
tions during summer and winter. This
approach facilitates constructions in
line with demand for

e |ocking concepts

\, Material air lock l

Room pressure: +

Controlled zone

22°C+- 3K D
Humidity: unregulated

Gowning room
Room pressure: +

Room pressure: ++

Emergency exit
Machine placement

N

Diagram of clean room and controlled zone

100pm

e air conditioning and ventilation
systems

The clean room

The clean room as per DIN EN 1SO
14644-1 allows the control of air-
borne particles of up to S5um. Purity
is graded in ISO classes 1-9.

The controlled zone

The controlled zone as per VDA 19
allows the control of particles on a
component part surface for particles
of a size of 600pm and more.

Controlled zone for assembling high-speed spindles

A
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The controlled zone allows the control of particle sizes of up to 600ym and more.

200pm 300pm 400pm 500pm 600pm

CONTROLLED ZONE s

Particle sizein pm




Clean room chambers — with air conditioning and

ventilation system

A comprehensive solution
Sensitive production areas are easi-
ly separated with the help of clean
room chambers. In this way, air
conditioning and filtering of large
amounts of air becomes superflu-
ous and only the separate room
needs to be supplied with air that
has low levels of particles. This al-
lows you to save energy and at the
same time generates consistent,
reproducible manufacturing condi-
tions.

Your advantage: Your production
process is efficient and achieves
top of the range quality. Assured
success!

The graphic presentation gives you
an overview of the grading emplo-
yed for degrees of purity as per DIN
EN ISO 14644-1. Since investment
and operating costs depend on the
degree of purity, we would be ple-
ased to provide you with a decision
aid in the form of comparative fi-
gures. Simply ask us for more infor-
mation.
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Particle concentration per m?

Degreesof purity

as per: DIN EN ISO 14644-1- class ISO 1-9

(Formerly US Fed. Standard 209E — class 1 100 000)

m-3

108
35200000} — — + — | 4 L — — 4 — aa\ Y E -
107
520000~ — — + — -+ f — — - \\ [ S ——
108
352000 — — L - 1L — -2 g -+ - --\-- NC© T
\ .
105 o
35200 - -+ - L L1 ----X---\-- NC T
]
\ /,07{90
104 %>
Z
3520 — — L - L 4L -2 _____X__\X__ N -
]
7) 6
2%
o, A
102 %
2
352 - — — - - L L L o - — = = — — = A\ = — \____
r.<9
102 %Ooh“
o -
,}@
35 L L L1l __1 USRI N (2 2 \;---
><“O
10? %°
.{po
L__L_LdL__ Lol DN = oL L
° £
“ ()
ON o,
100 ]
0,01 0,05 0,1 0,2 0,5 1 um 5
Particle size

ft-3

10 6

10°

10

103

10

10°

10°

107

Controlled zones for controlled manufacture

Create a controlled environment
for your production site

Clean room engineering has
found its way into many produc-
tion sites of companies that until
recently did not even think about
it. However, it happens quite fre-
quently that the requirements
cannot be defined according to
the standards set by ISO 14644,
as particle sizes are considerably
greater than considered by the
standard. The assessment of pu-
rity in such cases can be achie-

ved by following the VDA 19.

This is the point where the con-
trolled zone's range of applica-
tion starts.

This way the following criteria will
be met:

e Consistently low levels of par-
ticle concentration, even during
pollination and harvest time.

e Constant comfortable tempera-
ture (summer as well as winter)

e This is a precondition for the
use of clean room clothing.

e Constant air humidity, if rele-
vant to the process — is also
available on request with high-
performance de-humidification
below 20% RH.

e Defined material flow for high
process safety

e Access protection for sensitive
manufacture — governing the
particle source mankind

Installation of miniature transmissions in the controlled

zZone

Controlled zone — modular solution 5
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Air conditioning and ventilation engineering

One important constant:

Purity

Sensitive goods are in good hands
inside clean room chambers.

The sophisticated air conditioning
and ventilation system ensures con-
stant air quality in the clean room:
Harmful contamination is removed,
spent air exchanged and the neces-
sary air volume for the dissipation
of heat is supplied. A certain part of
room air remains in circulation to be
filtered again and adjust its tempe-
rature.

This increases the useful life of filters
and reduces the energy consumpti-
on required for cooling, representing

a considerable advantage for you,
especially in summer when tempe-
ratures rise in your manufacturing
halls.

The required proportion of outside
air is conditioned to the specifica-
tions demanded by a separate air
conditioning unit.

This ensures build-up of pressure
and hygienic ventilation.
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@ Controlled air flow

Turbulent mixed air flow for mixing of particle concentration, pressure cascade, near to ground exhaust air louver
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Air conditioning and circulation units

Modular air conditioning solutions with redundant

production of refrigeration

DLBO1

DFO08 DFO7

Central PLC room control with intuitive operability

The PLC control by Nerling Sys-
temraeume combines complete
room control on one display.
Coordinating locking and venti-
lation systems, controlling room
temperature and humidity as
well as controlling clean rooms
and controlled zones are a com-
plex issue.

Up to now the common switch
cabinets have required a multi-
tude of controllers. Thus, the ope-
ration of individual components
demanded the employment of
experts. These systems were es-
pecially stretched to their limits
when exact matching of different
functions was required.

Expert in constructing rooms for

Lzl 16.9 °C
SRVl 54.6 %rF

precision measuring, clean rooms
and controlled zones Nerling Sys-
temraeume GmbH has developed
an easy-to-use comprehensi-
ve control engineering solution
for clean rooms and controlled
zones — a quantum leap forward.
Thanks to a freely program-
mable PLC control, all the rele-
vant functions can now be con-
trolled in a neatly arranged way
on a single display.

Advanced efficiency via remote main-
tenance

Our comprehensive remote main-
tenance access provides you with
quick and straightforward assis-
tance in the case of malfunctions.

Outside Air

TF10
FF10

Exhaust Air

Data logging

Sash window

Remote maintenance
via secure VPN connection

Interior room pressure

Air lock control

Air conditioning unit

Y

FRU Gterfonni) <[]

-

Controlled air flow

r
Lock % Clean room

4

Conveyor System,
Gravity Roller,Conveyor Belt

Lighting

Temperature controlling

Humidity control

Fan Control




Clean rooms and controlled zones for the

automotive industry

Reliable right from the start as
per DIN EN 1SO 14644-1 and
VDA 19 in automotive supply
production

In the automotive industry absolute
functional reliability is demanded in
particular for safety related areas
such as braking, steering and control
systems. Starting at the production
process, any possible interference
factor caused by particles must be
excluded.

Clean room engineering helps you
create the ideal conditions: Material
locking systems designed for mate-
rial feeding and the discharge of ful-
ly assembled and packaged material
ensure reliable air quality inside the
clean room. You can count on that.

Versatile application: Clean room chamber with double door designed as emergency exit and access door

for machine placement as well as material air lock with hinged roller conveyor. It is ready for connection to

a parts washing machine.

&l
The practical solution: The media panel integrated in

the clean room ceiling

Reliably packed: Material locking systems - from the air

conditioned clean room to shipment

Precision assembly — ISO clean rooms

Cleaning — assembling -
packing

Precision assembly includes tho-
rough cleaning of material in ultra-
sonic bath and cleaning systems.
Safe material flow is ensured by ma-
terial locking systems or encapsula-
ted conveyor tubes.

Feeding into the clean room is
achieved via manual or pneumatic
sash windows. Here, further proces-
sing will be completed, followed by
assembly and packaging.

Encapsulated conveyor belts with connection to clean room

Next, the package units will be
discharged to the vestibule and
packed into easy to handle shipping
units. Depending on your needs,
areas to be used solely for assem-
bly can be integrated in the form of
flow boxes.

Precision assembly under laminar flow




10

Laminar flow — optics and laser —
high purity ISO class 5 to 7

The clean room is fitted with op-
tical processing equipment and
laser beam guiding assemblies.
As arule, assembly takes place in
flow boxes of 1SO class 5. Compo-
nents should be free of particles
greater than 5um, as these would
burn into the lenses when heated
by the laser. Nerling specialises in
designing and implementing mo-
dular room solutions that meet
the stringent standards for tech-
nical cleanliness. For example,
free-standing wall and ceiling ele-
ments may be inserted on request,
in order to separate the room sys-
tem from vibrations.

Partial air conditioning by circula-
tion and overpressure control, too,
can be implemented in a modular
fashion.

Extras: An ultrasonic cleaning sys-
tem integrated in the clean room,
upstream of the assembly, designed
to convey material directly to the as-
sembly room.

Clean room classes as per DIN ENISO 14644-1

ISO Class 0,1 pm 0,2 pm 0,3 pm 0,5 pum 1,0 ym 5,0 ym
1SO 1 10 2

1SO 2 100 24 10 4

ISO 3 1.000 237 102 35 8

SO 4 10.000 2.370 1.020 352 83

ISO 5 100.000  23.700 10.200 3.520 832 29

SO 6 1.000.000 237.000  102.000  35.200 8.320 293

1SO 7 352.000  83.200 2.930
ISO 8 3.520.000 832.000  29.300
IS0 9 8.320.000 293.000

Assembly area for processing optical equipment

—

Operating principle laminar flow

S

Dry rooms

Many innovative production proces-
ses have high dry air requirements,
for example those for glass coating
or for the manufacture of high per-
formance batteries.

The air in the room is dehumidified
to the required specification with
the help of an adsorption dehumi-
difier.

A particular challenge is the creati-
on of a manufacturing process that
meets clean room standards and the
permanent aspiration of occurring
harmful substances. Overpressure
control inside the dry room requi-
res tracking of conditioned hall air.
To that end, our specially developed
PLC takes on the energy optimised
application of ventilation compo-
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nents. Together with you, we will
plan and implement your individual
dry room solution in line with your
specifications.
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Electronics manufacture — stringent purity standards as

per ISO 14644-1

Electronics continue to be made up
of ever finer structures with the ef-
fect that requirements for air purity
are increasing accordingly. In order
to meet these, useful integration of
system technology is required. The
technical equipment for the system
is frequently integrated in the clean
room wall so as to enable operation
from inside the clean room whereas
service and maintenance work can
be carried out on the back in the
grey area. Filter fan units are used
for energy-efficient reliable filtering
of room air. HEPA- and ULPA-filter
are fitted at the end.

Providing a wide range of overpres-
sure conditions ensure that the air
always flows away from the purest
area.

The entire wall construction is made
of electrically conductive material
and is optionally available with con-
ductive powder coating, if reques-
ted.

Technical equipment integrated in wall

Sheet extrusion and plastics injection moulding

Plastics injection mouldings in
biomedical engineering are manu-
factured under clean room condi-
tions. The injection moulding ma-
chines used for this purpose must
be connected to the clean room in
a suitable manner. This is achieved
by using encapsulated convey-
or tubes or by integration in the
clean room wall.

During plastic sheet extrusion it
is crucial to protect the product
against large particles. In additi-
on, the build-up static charge is
reduced by controlled air humi-
dification. The tried and tested
overpressure concept of a directed
flow from the clean to the unclean
area ensures that clean room con-
ditions are present inside the sen-
sitive production area.

Plastics sheet lamination
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Clean room for biomedical engineering

A place of purity

The design of clean room systems
for biomedical engineering demands
that upstream and downstream pro-
cesses are created in a way that the
entire process sequence becomes
efficient and controlled. For the most
part, a sterile room environment is
not required as the downstream ste-
rilisation process ensures sterility of
the end product. The aim therefore is
to keep surface contamination
within the required limits.

Room concepts based on GMP have
proved reliable for this application.
Access in accordance with clean
room quality is controlled by separa-
te locking systems (gowning rooms,
material air locks). Encoded access
controls are optionally available for
installation. Special challenges are
frequently caused by varying ceiling
heights and special requirements for
ventilation and air conditioning sys-
tems.

4
4
5

Parts cleaning in separate section

Material air lock with ultrasonic cleaning system

Glazing meeting GMP standards with conti-
nuous silicone joint

Clean room for pharmaceutical applications

The production of pharmaceutical
products faces stringent require-
ments for a clean room.

Soiling and contamination of phar-
maceutical products is absolutely
inacceptable. The special require-
ments set out by the GMP aim at
the quantity of particles and germs
in the air and on the surfaces.
Additionally required is the precise
control of parameters such as pres-
sure cascade, temperature and air
humidity.

Safety work benches for cytostatics processing

Therefore, the corresponding
measuring muffs for filter leakage
test are part of the standard equip-
ment. Special attention is given to
the design of air conditioning com-
ponents in respect of air pollution
control. Nerling ensures that the
rooms as such, in particular the
wall and floor joints are of easy to
clean design so as to prevent germs
from having any chance of taking
up “permanent residence” and to
facilitate optimal conditions for
cleaning staff.

Sampling chamber with laminar flow and conveying
technology

Fraunhofer

TESTED®
DEVICE

Nerling Metallblechoberflache
IGP-Dura® (mix33)
Report No. NE 0705-401

Wall

Concave moulding

PVC floor

Concave moulding in section

Completed concave moulding




|

All responsibility in the same hand

The specific room function is
all-important

From design to realisation on site in
your company: Our Nerling team of
clean room experts has many years
of planning and consulting compe-
tence.

Our target: Individual and at the
same time economic solutions in
line with state-of-the-art clean
room technology. We run our own
research and development centre
for testing and developing our pro-
ducts. Our in-house production is
set up and ready for customisation.
Our expert fitters ensure that high
demands on quality are met down to
the last detail. Only in this way can
we take on the responsibility for the
quality and operating safety of our
clean room solutions.

Tell us about your requirements.

Room design, air conditioning
technology, lighting — we are pro-
viding a one-stop turnkey solution —
functionally designed, user-friendly,
economic and at all times based on
decades of solid expertise in system
engineering.

Regardless whether you are at the
beginning or at the end of your
spatial planning, a detailed consul-
tation with our expert advisers or
engineers will be well worth your
while. They are in your vicinity. Just
give us a call and we'll arrange a
no-obligation consultation on site.
We look forward to having you
with us.

c € What's more: you can leave all the
electrical installation work to our experts:

Air conditioning, ventilation, lighting and
connections, including issue of EU marking

(CE).
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