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ABSTRACT

This paper analyzes the probability of failure for the equivalence ratio error. The control error of
the equivalence ratio is affected by the aleatory and epistemic uncertainties. In general, reliability
analysis techniques are easily incorporated to handle the aleatory uncertainty. However, the epistemic
uncertainty requires a new approach, as it does not provide an uncertainty distribution. The Bayesian
inference incorporates the reliability analysis results to handle both uncertainties. The result gives a
distribution of failure probability, whose equivalence ratio does not meet the requirement. This
technique can be useful in the analysis of most engineering systems, where the aleatory and epistemic

uncertainties exist simultaneously.
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m, :air mass flow rate
my : fuel mass flow rate
[ : equivalence ratio

MCS  :Monte Carlo Simulation

FORM : First Order Reliability Method

FSR : Fuel Supply Regulator

N.ID. :Normal and Independently Distributed
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Table 1. Probability distribution of engine sensors

errors.
Sensors Probability Distribution
Pl N.ID.(1,(0.02671)%)
P2 N.ID.11,(0.000812)2)
Tt N.ID.(11,(0.0430)2)
55 =
4 o] o]
o0 0 o o OO =] o
3
, 0 oo GCP ol 8 o o
O SO N MY
£ B o @
ob e ipiify el g
%ﬁ ] 080 Og 5 0%5 o OO‘W%N% H
o Ooooo%ooo% <§@Oou;88
o & & 0O 89t & o 8
3 0 o 4
-4 2
o (=
5
FSR1 cmd(kg/s)

Fig. 4 Error on fuel supply regulator, FSR;.
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Fig. 7 Posterior of probability of failure(o,).
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