
Instrument Uncertainties
• Resolution is the smallest physically indicated division 

that an instrument displays or is marked. This implicitly 
sets the accuracy of the instrument.

• The zero-order uncertainty of an instrument, u0, 
is arbitrarily set equal to ½ its resolution. It is the 
smallest uncertainty that an instrument can have.

u0,ruler =
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Instrument Uncertainties

• The instrument uncertainty is the RSS (root-sum-square)
of the elemental instrument uncertainties, eI’s, where

• Design-stage uncertainty considers other instrument 
uncertainties in addition to u0.



Typical Instrument Errors

• Typical instrument errors include:













For 0.5 in. H2O full scale (FS):

Let’s check!
nonlinearity: 
hysteresis:
nonrepeatability:

→ RSS =
or                 in. H2O

Accuracy should be the RSS
of 

thermal: ±1 % FS / 100 ºF 
for zero and for span

→ for 10 ºF variation:
uthermal =

=                 in. H20
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