MEASUREMENT
UNCERTAINTY

The true value of any measurement
cannot be definitively known. The
uncertainty of a measurement result
is the doubt associated with that
measurement result. It involves the
quantification of influences
associated with a measurement
result. Essentially, measurement
uncertainty establishes a boundary
for which we are confident that the

measurement result will lie between.

Examples of sources of uncertainty
include:

e Environmental Conditions

e Test Methods

e Measurement Equipment

e Traceability

e Resolution

e Precision

e Reproducibility

e Repeatability

e Accuracy

Uncertainty due to repeatability can
be quantified by calculating the
standard deviation of a set of
measurements using:

The number of measurements

STANDARD
DEVIATION OF A

,—l—-. __ The average of all measurements
A

T . — Each measurement value
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CURRENT SERVICES:
CALIBRATION

e Mass: Img to 1000kg
e NAWI: Classes |, II,
11, and Il
e Volume: 10ml to
5 gallons

FUTURE SERVICES:
CALIBRATION

e Temperature- liquid in

glass thermometers
-40C to 300C

e Pressure
e Dimension
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PURPOSE

Industrial metrology ensures the
adequate functioning of
measurement instruments used in
industry, in production and
testing process by comparing it
to a known value thereby
ensuring traceability of it's

measurements.

CALIBRATION

Calibration is the activity of
checking, by comparison with a
standard, the accuracy of a
measuring instrument of any type.
It provides confidence in the use
of the measuring instrument. It is
NOT an adjustment or repair of a
measuring instrument.

From 20 May 2019 all SI units are
defined in terms of seven
constants that describe the
natural world. This assures the
future stability of the S| and opens
the opportunity for the use of new
technologies, including quantum
technologies, to implement the
definitions. The seven constants
are chosen in such a way that any
unit of the Sl can be written either
through a defining constant itself
or through products or quotients
of defining constants.

Numerical

Defining Constant Unit
value
erfine transition of
9,192,631,770 Hz

frequency of Cs

speed of light 299,792,458 m s-1

6.62607015 x 10-

Planck constant o £ Js

ementary charge c

1.602176634 x
10-19

ltzmann constant 1.380649 x 10-23 J KA1

ogadro constant mol-1

6.02214076 x
1023

minous efficacy 683 Im W-1




