FMIP (Flame Mapping through Image Processing) parameters
In Step 1 of the FMIP methodology, the parameters in Table S1 are used to automatically create the ROI for the East and West views of tests BLEVE01 and BLEVE02; a manual procedure is used for the other views and for test BLEVE03. For test BLEVE02, two ROI are needed for the West view due to the unexpected change of the camera field of view during the test. 
[bookmark: _Ref188972269]Table S1: Data used for the definition of the Region of Interest (ROI) in Step 1 for the East (E) and West (W) views of tests BLEVE01 and BLEVE02.
	
	BLEVE01
	BLEVE02 (ROI 1)
	BLEVE02 (ROI 2)

	ROI parameter
	E
	W
	E
	W
	E
	W

	Centre coordinate x
	1,020
	1027 
	1,075
	992
	1,075
	928

	Centre coordinate y
	470
	585
	603.5
	542
	603.5
	670

	Circle radius
	25
	27
	66
	46
	66
	46



[bookmark: _Ref172541464]The parameters used for the clusterization performed in Step 4 of the FMIP methodology to create the flame mask are summarized in Table S2. 
[bookmark: _Ref188972847]Table S2: Parameters used in the k-means clusterization in Step 4 for the creation of the tank mask; k = number of clusters; L = pixel lightness.
	View
	k
	L

	East
	2
	2

	West
	10
	[2;10]

	North
	15
	[2;15]

	South
	15
	[2;15]



Test cases: input data
Figure S1 shows the location of the cameras used to record the videos of the three fire tests. For the tests involving horizontal tanks (BLEVE01 and BLEVE02) two cameras (East and West) were placed in front of the tank heads while the other two (North and South) recorded the test from the lateral opposite sides, avoiding any overlap (Figure S1a). For the test involving the vertical tank (BLEVE03), all the cameras were placed around the lateral surface of the tank, creating an overlap between the consecutive views (Figure S1b).

[image: ]
[bookmark: _Ref189045754]Figure S1: Location of the cameras around the tank involved in the fire tests in the a) horizontal (BLEVE01, BLEVE02) and b) vertical (BLEVE03) configurations (the black dashed areas are the ones where the camera overlap).
FMIP results 
Figure S2 shows the flame coverage of the four tank views for test BLEVE02. As visible, the flame was strongly shifted towards West and just the lower part of the tank was significantly covered by the fire. This is caused by the strong wind blowing towards West during the test. The comparison with the flame coverage obtained for test BLEVE01 (Figure 5 in the manuscript) demonstrates that, considering the same tank orientation (i.e., horizontal), a higher wind velocity leads to a shorter and more horizontally stretched flame, reducing the level of engulfment of the tank. 

[image: ]
[bookmark: _Ref189120018]Figure S2: Flame coverage on the four views of the tank calculated for the entire duration of BLEVE02 test; a) West view; b) North view; c) East view; d) South view.
In Figure S3 the flame coverage results of test BLEVE03 are illustrated. In this test, the vertical orientation of the tank, combined with the highest wind velocity, determined the lowest engulfment level. 
[image: ]
[bookmark: _Ref189120609]Figure S3: Flame coverage on the four views of the tank calculated for the entire duration of BLEVE03 test; a) West view; b) North view; c) East view; d) South view.

Numerical thermal analysis results
 sensitivity analysis 
The results of the grid sensitivity analysis are illustrated in the parity plot in Figure S4, where the temperature data of the central monitor points (green points in Figure 3b of the main manuscript) obtained with the flame map form the FMIP are reported. Overall, the difference between the results of the simulations with the original mesh M0 and the refined meshes M1 (Figure S4a) is lower than 10% ; a slight increase up to 15% is obtained with mesh M2 (Figure S4b).  For both cases, the biggest differences are observed for the temperature of the tank heads (MP_E and MP_W). These results indicate that the mesh M0 is adequate to solve the heat transfer in the computational domain. 
[image: ]
[bookmark: _Ref182843268]Figure S4: Results of the sensitivity analysis performed with a) mesh M0 (element size=3 cm) and M1 (element size=2.5 cm) and b) mesh M0 (element size=3.0 cm) and mesh M2 (element size=2.0 cm).
In Figure S5 shows the temperature trends calculated with the three meshes considered for the grid sensitivity. The results are relative to the monitor points placed at the centre of each tank view (Figure S5a). A perfect overlap between the curves is obtained for the North, South, Up and Down views; slight differences are observed for the temperatures of the tank heads (East and West views). Overall, the refinement of the mesh does not significantly influence the results, confirming the adequacy of the coarser mesh M0 for the simulation.
[image: ]
[bookmark: _Ref189219118]Figure S5: a) Location of the monitor points (MP) on the East (E), West (W), North (N), South (S), Up (Up) and Down (D) views of the tank; b) Temperature trends obtained with the coarse mesh M0 (element size=0.30 m), 1st finer mesh M1 (element size=0.25 m) and 2nd finer mesh M2 (element size=0.20 m),  
Temperature trends
In Figure S6, the temperature measured on the West (W) view of the tank in test BLEVE01 (Figure S6b) in correspondence of the coloured monitor points (MP) (Figure S4a) are reported. The MP labels up and down refer to the closest view to the point in the vertical direction (MP_W_up is close to the Up view, while MP_W_down is close to the Down view). Significant differences are observed in the temperature values depending on the height of the monitor point on the surface. Specifically, there is an average temperature difference of 200 K between the values measured at MP_W and MP_W_down. Considering that the distance between the sensors is 0.2, the temperature increases with a gradient of 1000 K/m.

[image: ]
[bookmark: _Ref189128693]Figure S6: a) Location and name of the monitor points on the West surface of the tank in test BLEVE01; b) Temperature profiles for the BLEVE01 test, West view. 
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