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quantification procedure for key factor.
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Table 2. Sensitivity analysis results of different factor.
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9 MAEUEEIWL Ry 5.2 17.998978 6.95823 32.720/17.6  42.800/33.5  52.000/50.1 9
5.0 17.962797 6.95895 32.720/17.6  42.800/33.0  52.000/49.2
4.8 17.955658 6.95891 32.720/17.5  42.800/32.5  52.000/48.2
4.6 17.928319 6.95693 32.720/17.5  42.800/32.0  52.000/47.0
4.4 17.936131 6.95770 32.720/17.5  42.800/31.5  52.000/45.8
10 AFLEE JWL Re 1.00 17.963537 6.95842 32.720/17.5  42.800/32.3  52.000/47.8 10
1.15 17.958295 6.95549 32.720/17.5  42.800/32.1  52.000/47.3
1.30 17.928319 6.95693 32.720/17.5  42.800/32.0  52.000/47.0
1.45 17.948672 6.95851 32.720/17.5  42.800/31.9  52.000/46.7
1.60 17.950980 6.95776 32.720/17.5  42.800/31.8  52.000/46.5
11 #AREEIWLw  0.28 18.012876 6.95734 32.720/17.5  42.800/32.1  52.000/47.0 12
0.285 17.997611 6.95864 32.720/17.5  42.800/32.1  52.000/47.0
0.38 17.928319 6.95693 32.720/17.5  42.800/32.0  52.000/47.0
0.385 17.951700 6.95774 32.720/17.5  42.800/32.0  52.000/47.0
0.48 17.931067 6.95580 32.720/17.5  42.800/32.0  52.000/47.0
12 AR o 1.02 16.999617 6.97931 32.720/17.9  42.800/32.5  52.000/47.5 3
1.025 17.627340 6.96053 32.720/17.7  42.800/32.2  52.000/47.2
1.03 17.928319 6.95693 32.720/17.5  42.800/32.0  52.000/47.0
1.035 18.126027 6.95335 32.720/17.4  42.800/31.9  52.000/46.9
1.04 18.306887 6.95299 32.720/17.3  42.800/31.8  52.000/46.8
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Sensitivity analysis and validation of detonation
computational fluid dynamics model”
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( Received 14 January 2017; revised manuscript received 13 March 2017 )

Abstract

Verification, validation and uncertainty quantification (V&V&UQ) is a method of assessing the credibility of physical
model and quantifying the confidence level of numerical simulation result in complex engineering. Verification is used to
answer the question whether the physical model is well solved or the program is implemented correctly, and it will give
the ranges of error and uncertainty. Validation is used to answer the question whether the physical model reflects the real
world or the confidence level of the physical model. This article deals with the detonation computational fluid dynamics
model, and analyses the uncertainty factor in modeling, then presents the key factor which affects the accuracy of the
simulation result. Due to the complexity of the explosive detonation phenomenon, there are a huge number of uncertainty
factors in the detonation modeling. The sensitivity analyses of these uncertainty factors are utilized to distinguish the
main factors which influence the output of the system. Then uncertainty quantification is conducted in these uncertain
factors. After comparing the simulation result with the experiment data, the adaptation of the model is validated. This
procedure is applied to the cylindrical test with TNT explosive. From the result, we can see that the parameters in the
JWL EOS are calibrated and the accuracy of the model is validated. By the way, through conducting the uncertainty
quantification of this system, we obtain that the expectation and standard deviation of detonation pressure for TNT are
1.6 and 2.2 GPa respectively. Detonation velocity and position of the cylindrical wall accord well with the experiment
data. That means that the model is suited in this case. This technique is also extended to the detonation diffraction
phenomenon. We can conclude that simulation result is greatly affected by the scale of the cell. From these examples,

we can infer that this method also has a wide application scope.

Keywords: detonation computational fluid dynamics model, uncertainty quantification, sensitivity

analysis, model validation
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