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This research proposed a new method for the line source identification by combining the Bayesian inference with the
Super-Gaussian function. A simple boundary layer was simulated with CFD to obtain the measurements and adjoint
concentration flow field, which caused by hypothetical tracers released from each sensor in the reversed flow field. The
difference between the measurements and the modelled concentrations was formulated according to Bayesian theorem
to estimate the source parameters stochastically. The Super-Gaussian function was employed to approximate the line
source with several tractable coefficients. The results showed that this method is capable of identifying all the parameters
without any prior geometric information about the line source as long as enough information is provided by sensors.
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Figure 1. The schemic diagram of Gaussian function
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Figure 2. The shape of the Super-Gaussian function with different
powers A
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Figure 3. The schemic diagram of super Gaussian function
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Figure 4. The calculation domain and boundary condition

Table 1. Numerical schemes and boundary condition
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Figure 6. Three different line sources with similar concentration
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Figure 7. The positions of sensor set and line source

Table 2. Coordinates of measurement points

No. | x(m) | y(m) | z(m) | No. | x(m) | y(m) | z(m)

1 1110 580 10 8 870 | 500 20

Time marching

Steady state (SIMPLE method)

Spatial
discretization

Advection term: TVD scheme;

1100 500 10 9 910 | 400 20

U, k, &, D,: mapped Outlet;

1020 410 10 10 810 | 460 30

820 530 10 11 830 | 480 30

730 440 20 12 740 | 600 30

700 470 20 13 780 | 400 30

~N oo bW DN

900 570 20 14 720 | 520 30

Inlet C: constant (= 0); C": zero-gradient
Flow: zero-gradient;
Outlet C: zero-gradient; C": constant (= 0)
Top wall Slip;
Flow: generalized logarithmic law;
Roughness height: 1.5m Davenport
Bottom wall Roughness;
C, C": zero-gradient
Source C, C": Constant injection rate (= 1 1/s)

-

ol# 0%

ol oTH
Line o3 o8#
source

ok 0%

.5# ° 10#

Figure 5. The calculation domain and boundary condition
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Figure 8. The forward transport field (height = 10 m)
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Figure 9. The adjoint transport field (height = 10 m)
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