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A new year with
new challenges
and opportunities!
First I would like to thank all
our customers for trusting us
to supply products and services to them in 2017. I have
previously mentioned that due
to increased demand we have
not been able to meet our
customers’ expectations for
fast delivery times and good
service. We have worked hard
to build up our capacity and
are now catching up.
In this year’s first Pentronic
News you can read about our
exciting collaboration with
Sweden’s national ski team
in the lead-up to the 2018
Winter Olympics. It is a topic
that involves many people,
although in different ways.
We are proud that our
partner in calibration, Isotech
Ltd, has won the prestigious
Queen’s Award for Enterprise
for its innovation work. It is
important to us to work with
the very best partners in temperature measurement.
During 2017 we exper
ienced great demand for
our courses in temperature
measurement. As a result,
this year, for the first time for
in a long time, we will offer an
ST2 course. If you feel you
would like to learn more about
the field, you are welcome to
participate.
Finally, I would like to
warmly welcome Björn Tunek
to Pentronic as our new Sales
Manager from 1 February.
I hope you will find this
year’s first Pentronic News
valuable reading. If you have
questions or opinions about
the contents you are always
welcome to contact us.

Rikard Larsson
Managing Director

PENTRONIC HELPS SWEDEN’S NATIONAL SKI TEAM
WITH THE RIGHT TEMPERATURE FOR WAXING

Sweden’s national cross-country ski team.

Sweden’s national crosscountry ski team used
special sensors from
Pentronic during the Winter
Olympics in South Korea.
“The right waxing can
mean five seconds more
per kilometre – that’s how
small the margins for a
medal are,” explains the
team’s wax manager, Urban
Nilsson.
THE FIRST EDITION of Pentronic
News 2017 contained an article

with information about Pentronic’s
collaboration with Professor Ulf
Wickström, a fire researcher associated with Luleå University of Technology. With his help, Pentronic
developed a plate thermometer for
measuring radiant temperatures
from fires.
In his leisure time Ulf is a great
skiing enthusiast. Visiting a World
Cup competition in Ulricehamn,
Sweden, last winter, he took along
the fire sensor to test if it would
also measure how snow is affected
not only by the air temperature but

also by radiant temperature. The
test results were promising and
contact was made with the crosscountry ski team’s wax manager,
Urban Nilsson.
One of Pentronic’s employees, sales engineer Christophe
Zaninotti, is also a big skiing fan.
The project was thereby ensured,
and together with Ulf Wickström,
Christophe met with the ski team’s
wax technicians several times to
discuss technical solutions.
One more factor also came into
play: the Olympic venue in South
Korea’s Pyeongchang is at the
same latitude as Sicily. This means
that the incoming radiation and the
reflected radiation can be more
critical than at other competitions.

“The competitions are held
in the evenings and the
temperatures fall during
the race,” Urban Nilsson
explains. “We Swedes are
used to the temperature
rising. The sun is also higher in the sky, resulting in
more radiation.”
The national ski team’s meteorologist, Tomas Mårtensson, was also
brought into the project. He and

Ulf Wickström integrated the new
measuring method into calculation
software and a model for predicting
the snow temperatures during the
races.

“It’s shown that there
can be a bigger difference between the air temperature and the snow’s
surface temperature than
we thought,” the wax
manager says.
The reason is that air can change
temperature faster than snow,
which reflects 90 percent of the incoming radiation. So it can be plus
five degrees in the air and minus
two on the track. This knowledge is
critically important to to the waxing
process.
Pentronic built two snow
sensors based on the fire thermocouple. These were then developed
to make the measurements precise
and repeatable. One of the sensors
measures the actual temperature
effect and the other measures the
snow’s surface temperature on the
ski track. The Swedish ski team is
the first in the world to have this
type of equipment.
“In addition to providing more

Top right: The team’s wax manager Urban Nilsson and glide expert Rickard
Larsson together with Professor Ulf Wickström. Bottom left: Wax testing. Below
right: Pentronic’s Christophe Zaninotti is a skiing enthusiast in his spare time.
Here he is taking a test measurement of the snow.

reliable measurements, the new
technology is also psychologically
important,” Urban says.
Thanks to the project, Pentronic
is now an official supplier to the
Swedish national ski team.

“It’s been a really fun
collaborative effort whereby Pentronic, Ulf and
Thomas with their cuttingedge expertise in different
fields can help Sweden’s
wax technicians give our
skiers the absolute best
conditions on the ski track
in future,” Christophe
concludes.

ISOTECH RECEIVES A QUEEN’S AWARD
FOR ENTERPRISE
developing an innovative
thermometry bridge for use in
applications requiring the greatest possible measurement precision. Called microK, the product
is now used by the world’s leading national metrology institutes
(NMIs) such as national standards
laboratories and national temperature laboratories. Other fields
where it is used include oceanography, aviation, medicine and
astrophysics.
Read more about the product on
page 5 and at: www.pentronic.se.
John Tavener, founder and President of Isotech, receiving the Queen’s Award for
Enterprise.

21 SEPTEMBER was the date
of the formal presentation of
the Queen’s Awards for Enterprise 2017. It was a big day for
Isotech, as it won in the Innovation
category.
The Queen’s Award is the most
prestigious recognition a British

company can receive.
Isotech won the award for

Isotech was founded in 1980 and
is located in Southport, northwest
England. Today the company is
known world wide for continually
working to develop high-precision equipment and measuring
methods.
Pentronic has worked closely
with Isotech since the latter was
founded and supplies Isotech’s
entire range of products to the
Swedish market.

NEWLY RECRUITED SALES MANAGER
Pentronic warmly
welcomes Björn Tunek as a
new employee.
Björn has an engineering degree in
chemical technology and worked
most recently for Akzo Nobel
Metal Coatings, where he was
manager of Technical Business
Partners in the Nordic region. His
experiences are well suited to the
job of manager for P
 entronic’s
sales organisation and he has
also worked with a number of
Pentronic’s customers before.
“I look forward to exciting
and challenging work here at
Pentronic,” Björn says. “It is a
well-established company with a

very high level of ambition to live
up to and our customers have
high expectations on our service
and quality. Many employees
at Pentronic, not least within
the sales organisation, possess
unique experience and specialist
expertise, which will be terrific to
learn from and develop with.
“I am also eager to meet
our customers. We measure
temperature in an incredible
variety of applications and in many
different industries so there is a
lot to learn about our customers’
differing needs,” concludes the
new sales manager.
Björn Tunek, new Sales Manager.
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IN DECEMBER 2017 Pentronic attended the second edition of the
Thermocouple Users and Manufacturers Conference, which was
organised by NPL in England. Delegates from no fewer than 10
countries and a total of 67 organisations took part. They included
national calibration laboratories, accredited calibration laboratories
and both manufacturers and users of temperature sensors.
One of the seminars of particular interest to Pentronic’s calibration laboratory was presented by Jonathan Pearce of NPL. Its focus
included the non-homogeneity of non-noble thermocouples in conjunction with recalibration. This is something that calibration laboratories must deal with every time they perform a calibration.
Below are a few points to consider during calibration with regard
to dealing with non-homogeneity, as suggested during the lecture.
• Measure the non-homogeneity so you know how large it is and
can include it in your measurement uncertainty calculation.
This is a time-consuming and relatively expensive way to deal 		
with non-homogeneity.
• Follow the recommendations given in EURAMET’s Guide No. 8.
This is a cheaper and more cost-effective method, which
unfortunately often leads to unnecessarily large error
contributions.
• Do not calibrate used thermocouples.
This can sound harsh but a number of governing documents used
within the industry state this as a requirement.
For more information contact Pentronic.

EASIER INSTALLATION OF IR PYROMETERS
FOR MEASURING FLUE GAS TEMPERATURES
IR pyrometers from Heitronics in Germany have long been used successfully to measure the temperature of flue gases at a number of Swedish
combined heat and power plants.
An IR pyrometer has several major advantages over a traditional temperature sensor. They include a short response time, minimal maintenance
and a very long lifespan.
Installing an IR pyrometer has sometimes required expensive modifications to the furnace wall, as an opening of approx. 65 mm in diameter has
been required to ensure a free field of view for the instrument.
Because Heitronics is now offering a pyrometer with improved optics
together with customised mounting hardware, it is possible to measure
through an opening between two tubes and
the hole need only be 10 mm in diameter.
A well-proven and zero drift piece of
measurement equipment has thus become
much easier to install.
If you are curious about how an installation
can be suitable for your facility, you are welcome to contact one of our sales engineers.

www.pentronic.se

THE MICRO K FAMILY
HAS A NEW MEMBER
After many years of further
development and improved accuracy, the standard models of
microK are the 70, 125, 250 and
500. Together they comprise a
complete range of thermometry
bridges for all levels of precise
temperature measurement.
The latest thermometry bridge
from Isotech is called the
microK Gold. The product has
won the company the Queen’s
Award for Enterprise in the Innovation category (see article
on p. 4).
The microK Gold is a package
offering that includes extended
warranties and offers even better performance (<30ppb across
the whole measuring range)
with an unsurpassed combination of precision, stability and
versatility.
The product is supplied with a
certificate confirming the instrument’s performance. As evidence of the microK product’s
stability, calibration is included
for the two years following delivery. Isotech also offers a threeyear warranty on the entire
product.
All versions of the microK
are user friendly. Everything is
operated via the built-in touch
screen or USB-connected keyboard/mouse. The microK also
has built-in data loggers and
is expandable up to 92 channels with the help of 10-channel
scanner boxes (microsKanners).
For more information contact
Pentronic.

The MicroK together with a scanner box
Article No. 05-27010

SURFACE SENSORS
AND BUILD-UP INSIDE A PIPE
QUESTION: We measure the temperature of water that is transported
through a pipe with an internal
diameter of 300 mm. We use a surface sensor on the pipe’s exterior
and the water temperature is about
40 °C. When we replaced a shut-off
valve, I discovered a thick build-up
on the inside of the pipe. Our facility is old and the pipes were previously used to transport paper pulp.
The pipe is not insulated where the
sensor sits. How does this build-up
affect the measurement process
and is it possible to estimate the
measurement error?
				Per J
				
ANSWER: In this case there is no
general answer for the size of the
measurement error, but if we introduce a number of assumptions we
can roughly estimate the measurement error. We assume that the
pipe has an even build-up and
that the pipe’s surroundings are
cooler than the water temperature.
The surface sensor measures the
temperature of the external surface
of the pipe, and the heat transfer
from the liquid to the surroundings
means that the measured temperature is somewhat lower than the
temperature of the liquid.
The heat transfer from the water
to its surroundings occurs via
forced convection inside the pipe
and thermal conduction inside the
build-up and the pipe wall. We
assume that the heat flow from the
pipe’s external surface to its surroundings occurs via natural convection and radiation. The equation
for the heat transfer is
Q = AU(Tliquid – Tsurroundings)
where Q is the heat flow in W, A
the area in m2, U the overall heat
transfer coefficient in W/(m2K),
and Tliquid and Tsurroundings are the
temperature in °C of the water and
the surroundings respectively. To
roughly estimate the measurement
error, we can for the sake of simplicity assume that the thickness
of the build-up and the pipe wall is
small in relation to the pipe radius.
This means that we can regard the

problem as a plane wall. For extremely thick build-ups or for more
precise calculations, it is necessary
to use the equation for pipes with a
circular cross-section. The overall
heat transfer coefficient U is determined by the equation
1/U = 1/hinterior + D build-up/kbuild-up+
D pipe wall/kpipe+1/hexterior
where h is the heat transfer coefficient in W/(m2K), D the thickness
in m and k the thermal conductivity
in W/(m K). In this case we assume
that the heat transfer coefficient on
the pipe’s external surface includes
both natural convection and radiation – a “total” heat transfer coefficient. We get the pipe’s exterior
temperature, Texterior in °C, from the
equation
Q = Ahexterior(Texterior – Tsurroundings)
We begin by studying a pipe with
no build-up on the inside. To estimate the measurement error, we
assume that the average speed of
the water is 3 m/s (760 m3/h). The
flow is turbulent and the heat transfer coefficient on the inside surface
of the pipe can be estimated at
7400 W/(m2K). We assume that
the wall thickness of the steel pipe
is 6 mm and the steel’s thermal
conductivity is 48 W/(m K). The
ambient temperature is assumed to
be 15 °C and the total heat transfer
coefficient on the pipe’s external
surface is estimated at 10 W/(m2K).
The equation for the overall heat
transfer coefficient is
1/U = 0.000135 + 0.00125 + 0.100
The thermal resistance on the
pipe’s exterior – 1/(Ahexterior) – is
totally dominant and we find that
Texterior = 39.94 °C and the measurement error is less 0.1 °C. In this
case the surface sensor is basically
measuring the water temperature.
We assume now that the thickness
of the build-up is 3 mm and that it
consists of wood fibres with a thermal conductivity of 0.15 W/(m K).
The equation for the heat transfer
coefficient is

QUESTION

ANSWER

Questions should be of general interest
and be about temperature measurement
techniques and/or heat transfer.

1/U = 0.000135 + 0.0200 + 0.00125
+ 0.100
In this case we cannot disregard
the thermal resistance of the
build-up – Dbuild-up/(Akbuild-up) – and
we find that Texterior = 35.8 °C and
the measurement error is 4.2 °C. If
the build-up’s thickness is 6 mm,
the measurement error is 7.2 °C.
These calculations are based on
a number of conditions and assumptions. One problem is that we
do not know either the build-up’s
thickness nor its thermal properties,
but the result still shows that when
estimating measurement error we
cannot disregard the influence of
the build-up inside the pipe.
If possible the pipe should be
insulated on the outside. This redu
ces the heat flow and the temperature of the pipe’s external surface
approaches that of the water. With
an insulation of 50 mm mineral
wool with a thermal conductivity of
0.050 W/(m K), we obtain a measurement error of 0.9 °C instead of
7.2 °C. Another option is to use an
insertion sensor, but this presupposes that you are not pumping
paper pulp through the pipe. A
surface sensor must always be inspected regularly to ensure there is
good contact between the sensor
and the pipe. You must also check
that no corrosion has occurred on
the contact surface. Poor
contact and corrosion will
increase the measurement
error.
Summary: Build-ups
inside pipes are in this
case the leading cause of
measurement error from
surface sensors, and the
thicker the build-up the
greater the measurement
error. One problem is that
we seldom know the thickness of the build-up or its
thermal properties. If you
can insulate the pipe that
will reduce the measurement error.
If you have questions or comments,
contact Professor Dan Loyd, LiU,
dan.loyd@liu.se
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done a historical review and looked at thermodynamics and heat transfer as well as quality assurance in calibration. The most recent lesson was on various types of temperature
sensors. In this issue we begin our look at thermocouples and Pt100s, which will continue
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A continuously adjustable springloaded thermocouple with a bay

onet cap.
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Manteltermoelement
För industriell användning finns termoelement med trådar som isoleras med t. ex.
magnesiumoxid som i sin tur är inneslutet i en mantel av stål. Dessa termoelement
Sheathed
thermocouples
brukar
kallas manteltermoelement.

For industrial use, there are thermocouples with wires
that are insulated with e.g. magnesium oxide, which in its
turn is encased in a steel sheath. These thermocouples
are usually called sheathed thermocouples.

Manteltermoelement med direktmonterad kontakt.

också varieras.

43763 form B. Armaturen gängas fast i exempelvis en rör- eller tankvägg och
mätinsatsen, Pt100-givaren, kan hanteras utan att läckage uppstår. Typen brukar
saluföras i instickslängder från 100 mm och uppåt och är avsedd för låga tryck och
flödeshastigheter. Gänga och halslängd kan också varieras.

The armouring (2) and measurement insert (3) together
comprise one process sensor in accordance with the
old DIN 43763 form B. The armouring is threaded into
the wall of a pipe or tank, and the measurement insert,
the Pt100 sensor, can be handled without causing leakage. This type is usually sold in insertion depths from
100 mm upwards and is designed for low pressure and
low flow velocities. The threading and neck length can
also be varied.
A temperature sensor (4) in accordance with DIN 43772
form 4 (D) with an interchangeable measurement insert
(a) and a fully lathed thermowell with a weld-in boss.
This thermowell is primarily designed to resist high
pressure and high flow velocities. Only the thermowell’s
conical section (b) is passed by the process flow. The

cylindrical section (c) functions as the contact surface
for the weld-in boss and the narrow cylindrical section
(d) has internal threading for the measurement insert
while the outside is often marked
(3)with information
about the material.
This temperature sensor (5) with its specially lathed
thermowell can be used for taking critical readings,
inter alia shorter response times. If the m
 easuring
environment allows, it is easy to construct the
thermowell so that the resistor comes into closer
thermal contact with the desired medium. The example
shown here has a reduced amount of material at the
tip combined with a thinner measurement insert.
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If you would like to discover even more about temperature measurement, Pentronic offers courses in traceable temper
ature measurement in Västervik or at your own p
 remises if required. For more information visit www.pentronic.se

orm 4 (D)PENTRONIC’S PRODUCTS AND SERVICES
elsvarvadTemperature sensors		
Connectors and cables

Temperature transmitters		
Temperature indicators		
ad för attDataloggers		
Temperature calibration services
astigheter.Moisture and
(a)thickness monitors
mmas avGFM Glass flow meters		

utgör an-

(4)

IR pyrometers
Temperature controllers
Temperature calibration equipment
Training courses in temperature
Flow meters
Electro-optical test systems
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