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Sonic Nozzles
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MANTUS

« Spreadsheet based

« SO Guide to the Expression of Uncertainty in
Measurement (GUM)*
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Monte Carlo Analysis

Input true
values of
variables

TP1, TP2,
TP3

PP1, PP2,
PP3, PP4

RH

Input systematic
and random
uncertainties for
each variable

Randomly generate
an error along error
distribution for each
uncertainty source

Calculate result
of value of
interest from
applicable data
reduction
equation

Apply error to
appropriate
variables

Calculate standard
deviation of the value
of interest

TPl—S(i) = TP1—3, measured (I)
+ Brpli)

PP1'4(i) = PP1—4, measured (I)
+ Bppli)

RH1—3(i) = RH1—3, measured (I)
+ Bra(i)

Upr = Spr =

1 v _
mZ(PT(z) _PT)
i=1

D(I) = D, measured (I)
+ Bo(i)
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* Coleman, Steele: Experimentation, Validation, and Uncertainty Analysis For Engineers; above chart based on Figure 3.4, pg.72.

(i) = i (i)+ € (i)

95% Expanded
Uncertainty
Upr = 2 * upr
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Uncertainty in m_ ¢,
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V-Cone
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Uncertainty in m,,,
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Conclusion

- As compressor cores continue to become
smaller, better accuracy of low mass flow
measurements is necessary

- Using a set of Critical Flow Venturis, the W7 high
speed compressor facility V-Cone was calibrated

to under 1% uncertainty for mass flows between
3.6 and 10 kg/s

- Below 3.6 kg/s, the uncertainty is dominated by
the differential pressure transducer
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