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Introduction

The sanitary aspects of producing dairy and
food products are of extreme importance.
Plants must meet high hygienic standards to
avoid product degradation and contamination
during operation, and plant cleaning must be
carried out quickly and thoroughly.

Sanitary design codes are the basis for the
design of Niro powder plants containing
liquid processing equipment (evaporators),
spray dryers, and powder handling equipment
(fluid bed dryers, agglomerators, coolers). The
cleaning requirements are best met with
cleaning-in-place (CIP) systems.

Liquid processing equipment such as
evaporators, tanks, piping, feed preheaters
and pumps (liquid or wet areas) is
conveniently cleaned by circulating washing
liquid and water.

Drying and powder handling equipment (dry
areas) is cleaned by dry or wet methods, or a
combination of both.

Dry methods involve the manual sweeping of
all surfaces in contact with the product, or air
sweeping by allowing a high velocity air
stream to pass over the surfaces in question.

Wet methods invalve either manual hosing of
surfaces or use of remote-activated cleaning
systems (CIP).
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The use of CIP is becoming more and more
widespread in the dairy and food industries,
and Niro has developed PLC controlled
systems to meet the present strict industrial
requirements.

Top view of

the horizontal
section of the
FILTERMAT®
spray dryer with
side-maunted
CIP nozzles.



CIP Systems

The very nature of dairy and food products
means that the possibility for product deposits
forming on the surfaces of process equipment
is always real. This is due to the fat, sugar and/
or protein content of these products, giving
hygroscopic and sticky characteristics at the
temperature and humidity conditions present
during processing. The longer the plant
operates, the greater is the chance for deposit
formation. Niro has successfully developed
designs of evaporators, dryers and associated
equipment that minimize deposit formation
and permit plant operation over longer and
longer periods of time. However, there comes
a fime when the plant has to be shut down for
cleaning, and cleaning-in-place has become
essential to minimize cleaning time and thereby
maintain high plant production availability.

Niro has developed washing systems
applicable to cleaning individual equipment
items or a complete plant. These systems are
based upon nozzles which are built into the
plant components together with associated
piping, fittings, and instrumentation.

A typical CIP flow sheet for a spray dryer of
the tall form type is shown overleaf,

The CIP operation is normally computer
controlled. A PLC programme controls pump
and valve functions, and the cleaning
sequences are given the optimum timing for
efficient cleaning of all parts of the plant. The
system is flexible in that different washing
programmes can be applied.

An important part of and a condition for a
well functioning CIP installation based on
computer controlled operation is found in the
professional commissioning of the equipment
by Niro's experienced engineers.

The software foresees the possibility to alter
and adapt the washing programmes according
to experience and need when new products
are processed, or new working conditions are
applied. Furthermore, individual programmes
can be elaborated for specific products which
can influence cleaning efficiency, cleaning
time, and the amount of chemicals to be used.

The commissioning comprises mechanical and
process start-up phases, the latter being a
programme start on one programme with
optimization by a Niro software engineer.

Excellent cleaning results can also be obtained
by a CIP operation based upon traditional
sequence operated technigues, This is some-
what simpler and therefore has reduced
possibilities for setting of process sequences.
This simpler means of control has, however,
certain advantages for the operator who is not
familiar with computers or does not have the
support of a qualified computer technician.

Preparing the
VIBRD-
FLUIDIZER® for
CIP cleaning by
placing, at the
powder outlet,
a funnel which
returns the
cleaning liquid
1o the CIF
kitchen.

Preparing the
feed line and
high pressure
nozzle atomizer
for CIP cleaning.
The operator
places the
nozzle lances in
a tray, then
attaches the
pressure hoses
before the
cleaning cycle is
started,

Preparing the
spray dryer
chamber for
CIP cleaning.
The turbine
assembly
mounted on
the cleaning
hose is brought
into position at
the top of the
air disperser. To
the left is seen
the valving and
liquid supply
line.






