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Temperature sensors adapted for sterile applications

Thermowell without
dead spaces

A new thermowell developed by Wika for sanitary applications not only enables

temperature measurement with a minimum of dead space; at the same time,

it remains self-draining in any mounting position. Its special design avoids the

usual neck in the pipe section for fitting the measuring instrument. The process

connection is made via an orbital weld.

Very high demands are made on the hy-
gienicdesign of the thermometers used in ster-
ile processes. One important principle is that
the measuring instruments should record the
measured values as precisely as possible; at the
same time, their design should comply with all
essential requirements for sterile production.
This includes easy cleanability of all com-
ponents in contact with the products. One key
aspect here is self-draining of the instruments
to allow the final product residues to drain
easily from the pipelines. Where possible, the
sensors should be integrated without any dead
spaces or crevices in order to avoid deposits or

Hygienic installation of electric thermo-
meters in pipelines
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the formation of biofilms and permit residue-
free cleaning.

In the case of temperature measuring instru-
ments, the hygienic design requirements can
be fulfilled by means of thermowells. Thermo-
wells additionally prevent contact between the
sensor and the medium to be measured. If a re-
placeable measuring insert is used, the instru-
ments can be calibrated without opening the
process. This enables the plant manager to
carry out regular calibrations without being
obliged to sterilise the plant and validate the
cleaning efficiency afterwards. Sterilisation
and subsequent validation can lead to signifi-

Standardisation of measuring inserts for different
pipe diameters

cant costs, which often far exceed the value of
the measuring instruments.

In order to comply with all these demands,
Wika has developed a dedicated range of elec-
tric thermometers for sanitary applications. A
special thermowell that optimally meets all
requirements applicable to biotechnological
processes is available for integrating the tem-
perature sensors into pipelines. The thermo-
well is incorporated by orbital welding, which
is quick and affordable with a defined, clean
weld seam. No sealing in contact with the pro-
duct is necessary for the integration in the
pipeline. In view of the costs for high-quality
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TR22-B resistance thermometer for
orbital welding

Fe




New thermowell for orbital welding with no dead spaces vs.

a conventional thermowell

seals and the time and effort for replacing
them regularly, plant managers can save sev-
eral hundred euros annually per measuring
point.

Doing away with the seals also allows the oper-
ator to minimise the risk of process contami-
nation, or of genetically modified micro-organ-
isms escaping, and thus rules out any pollution
of the environment.

Optimised hygienic design

The main focus of this optimised hygienic de-
sign concerns the novel, patented concept of
the process invasive elements with no dead

spaces. By impressing the body of
the pipe in order to adapt it to the
sensor thermowell, the dead
spaces that are normally unavoid-
able during extrusion are elimin-
ated. On the one hand, this pre-
vents any deposits of products or
cleaning fluid while on the other, it
significantly facilitates emptying
and cleaning and thus makes the
cleaning process much safer. In
short, the hygienic risk that can
emanate from a temperature sen-
sor is minimised.

Initsinstrument class, the thermo-
well also gives plant engineers con-
siderable leeway regarding the
mounting position, as the hygienic
design allows draining and clean-
ing in any orientation. This is an es-
sential benefit that is especially ap-
preciated in applications where space is re-
stricted or with plants that have to be installed
compactly. In addition, the measuring points
are arranged such that the inserts always have
the same length regardless of the pipe dia-
meter. Standardised measuring inserts mean
the plant manager no longer has tostock an ex-
tensive range of spare parts.

Thanks to the thermowell, the sensor can be in-
stalled in the middle of the pipe or the flowing
medium. If we take a look at the flow inside a
pipe —and hence at the temperature distribu-
tion in the fluid, even in case of turbulent flow
— it can be seen that the temperature is sub-

stantially higher at the core of this flow than at
the pipe walls. Depending on the flow con-
ditions and the difference between ambient
temperature and the temperature of the medi-
um flowing in the pipeline, deviations of 5 kel-
vins or more are not uncommon. To guarantee
accurate measurements, therefore, it is ex-
tremely important to record the temperature
at the core.

Precise process data is a vital precondition of
optimal process heat utilisation and minimis-
ed energy consumption when the active sub-
stances are heated as well as during cleaning
and sterilisation.

When designing a temperature measuring
point that is easy to clean, attention should be
paid to the timely involvement of a suitable in-
strument supplier as early as the planning
phase. It will otherwise be impossible to plan
the measuring points for a production plant
compliantly with the latest state of the art and
leverage the measurement technology and hy-
gienic design efficiently to achieve affordable
and safe operation in a biochemical facility.
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