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Uncertainty Evaluation of Dynamic Pressure Calibrator

by Monte Carlo Simulation

*
4 2
Moon-Ki Kim

Abstract

This paper describes Monte Carlo Simulation(MCS) to assess the uncertainty of dynamic pressure calibrator and

the expanded uncertainty results that were compared by GUM approximation and MCS. MCS uncertainties were

computed using defining a domain of possible inputs, generating inputs randomly using probability distribution,
performing a deterministic computation repeatedly and aggregating the results. It was revealed that the expanded
uncertainty between GUM and MCS was different from each other. the expanded uncertainties were 0.5366%,

0.4856%, respectively.

MCS is a suitable method for determining the uncertainty of simple and complex

measurement systems. It should be more widely used and studied in measurement uncertainty calculations.
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Table 1. GUMel 2tz MulH o o|st St W7 25t 24
Standard Indicated Calibration Factor Model:l)?gsér;(:iecated Standard Deviation Deviation
Pressure Pressure P/P, — (P) (P.—P)
G+ B

P, (psi) P,(psi) C;(psi) P.(psi) oP,;) (psi) (psi)
20278 20310 0.998424 20370.729 239.980 -92.729
20048 20150 0.994938 20210.251 -162.251
19912 19867 1.002265 19926.405 -14.405
19755 19797 0.997878 19856.196 -101.196
20313 20294 1.000936 20354.682 -41.682
40256 40278 0.999454 40398.436 179.136 -142.436
40334 39986 1.008703 40105.563 228.437
40360 39994 1.009151 40113.587 246.413
40089 39854 1.005897 39973.169 115.831
59519 59904 0.993573 60083.121 372.055 -564.121
60270 59985 1.004751 60164.363 105.637
59919 59650 1.004510 59828.361 90.639
59644 59195 1.007585 59372.001 271.999
59707 59221 1.008207 59398.078 308.922
77977 77789 1.002417 78021.599 220.211 -44.599
77823 77428 1.005102 77659.520 163.480
78373 77825 1.007041 78057.707 315.293
Mean Calibration Factor (C}) Standard Deviation of C; max{|o P} max u(P,;))

1.002990 0.00482 372.055 96.46687
= P, = 80000 =G u(Cy) = 000125 ”(f'gﬁfgfz@))

u(6P) = 0.047%, u(P,;)

=max u(P,,))
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Reﬂia;b:)hty A t I VIT 16 0.05
u(CE) B Normal 1 1 00 0.11
( ) B Rectangular 1 V3 0 0.06
u(CE,) B Rectangular 1 V3 oo 0.02
u(LE;) B Rectangular 1 V3 00 0.05
u(LE,) B Rectangular 1 V3 00 0.3
u(TE,) B Rectangular 1 V3 co 0.05

Expanded rtai Ul
u(P,) = 0.2683% xpanded uncertainty U(

Pg) = 0.54%, @80,000psi = + 429.271psi
(Confidence Level =95%, k=2)
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