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Estimating Uncertainties  in 
Calculated Quantities –Using 

Partial Derivatives

• Assume calculated quantity is of the 
form  G=f(y1,y2,y3,…)

• σ  is the uncertainty on each quantity, y
• The estimated uncertainty in G is given 
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2(∆p)RTa
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Sample Calculation - measurement of the velocity, V,  of 
an air stream inside a duct using a pitot-static tube 

V

100 measurements of ∆p - mean = 8.0 inH2O, rms = 0.5 inH2O
0.15% FS accuracy (FS is 10 inH2O)

Single reading of T – 527.1 R, 0.2 degR accuracy
Single reading of Pa – 14.7 psia, 2% full scale accuracy (15psia sensor)

Pa = 14.7 +/- 0.3 psia (bias error)
T = 527.1 +/- 0.2 R      (bias error)
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Sample Calculation - measurement of the velocity, V,  of 
an air stream inside a duct using a pitot-static tube 

∆p = 8.0 ± 0.1 in. H2O  (confidence level 95 %)

Ta = 527.1 ± 0.2°R

pa = 14.7 ± 0.3 psia
V

V
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Sample Calculation - measurement of the velocity, V,  of 
an air stream inside a duct using a pitot-static tube 

∆p = 8.0 ± 0.1 in. H2O  (confidence level 95 %)

Ta = 527.1 ± 0.2°R

pa = 14.7 ± 0.3 psia
V

V
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Sample Calculation - measurement of the velocity, c,  of 
an air stream inside a duct using a pitot-static tube 

∆p = 8.0 ± 0.1 in. H2O  (confidence level 95 %)

Ta = 527.1 ± 0.2°R  

pa = 14.7 ± 0.3 psia
V

V

V


