Appendix E
OBSTRUCTED PLUME FIRE MODELING RESULTS

This appendix presents the results of the FDS computer simulations related to the obstructed
plume studies. Table E-1 and Table E-2 list the results of obstructed and unobstructed plume
simulations, respectively. Table E-3, Table E-4, Table E-5, Table E-6, Table E-7, Table E-8 and
Table E-9 present the results of bias and uncertainty, opening sensitivity, vertical source
sensitivity, wall surface sensitivity, soffit sensitivity, steel enclosure thickness, and horizontal
plume shift and angle results for the obstructed plume models, respectively. Table E-10
presents a table identifying the FDS run identification numbers associated with the unobstructed
(baseline) plume case (in Table E-2) and three obstructed plume cases (in Table E-1) so that
one could compare the results of the similar experimental configurations. Finally, Table E-11
presents a matrix of simulation runs in Table E-4 for ease of use on the opening sensitivity
study. The fire models used for the simulations, the input data files, and a copy of NUREG-1934
(EPRI 1023259), Nuclear Power Plant Fire Modeling Analysis Guidelines (NPP FIRE MAG), are
included as Appendix G of this report.

Subject Page
Table E-1: Obstructed Simulation RESUILS ........ccoieiiieiiiiieiiiiri e reere e rre s enssenssensses E-5

Contains results for obstructed plume simulations used in this investigation. Includes the
simulation Test ID, the HRR used in the simulation, the fire source diameter, the fire source
elevation, the elevation of the temperature prediction, the maximum time-averaged plume
temperature rise, the comparative baseline unobstructed simulation TestID, for reference,
identified if the value was filtered from the investigation and the criteria by which the data was
filtered as described in Section 5.2.4.5.

Table E-2: Unobstructed Simulation ReSUILS ........ccoveiiveiieiieiieirireire s e rensenssesssenns E-91

Contains results for unobstructed plume simulations used in this investigation. Includes the
simulation Test ID, the HRR used in the simulation, the fire source diameter, the fire source
elevation, the elevation of the temperature prediction, the maximum time-averaged plume
temperature rise, the corresponding Heskestad Fire Plume Correlation estimated temperature
rise, identified if the value was filtered from the investigation and the criteria by which the data
was filtered as described in Section 5.2.4.5.

Table E-3: Determination of Bias and Uncertainty ..........cccccoeiiiiiiiiiiiiccicccccccccccccceenee, E-119
Identifies the bias for each pair of FDS simulated temperature with an obstructed plume

geometry and the corresponding Heskestad Fire Plume Correlation using equations from
Section 5.2.4.5.

In (%) ==3", (%) = —0.50 (5-11)
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G + 6F = ﬁ ., [ln (A;—:) —1In (%)] =0.11 (5-12)
6z = 0.20
&y = 0.28
5 = exp (In (%) + %~ %) = 062 (5-13)
Table E-4: Opening Sensitivity Cases........ccccciiiiinnmmminnssrs s E-135

Contains results for simulations used in this investigation to determine the sensitivity to
openings in the top of the obstruction. Includes the simulation Test ID, the HRR used in the
simulation, the fire source diameter, the fire source elevation, the elevation of the temperature
prediction, the maximum time-averaged plume temperature rise, and the percentage of the
opening in the obstruction top.

Table E-5: Vertical Source Sensitivity Results.........cccccoveiiiiiiiiiiiiiieeereeeeeeeeee E-147

Contains results for simulations used in this investigation to determine the sensitivity to a
vertical fire source. Includes the simulation Test ID, the HRR used in the simulation, the fire
source elevation, the elevation of the temperature prediction, and the maximum time-averaged
plume temperature rise.

Table E-6: Wall Surface Source Sensitivity Results.............cccovvmmmiiiiicciieinnnee, E-151

Contains results for simulations used in this investigation to determine the sensitivity to the
enclosure wall surface properties. Includes the simulation Test ID, the HRR used in the
simulation, the fire source elevation, the elevation of the temperature prediction, and the
maximum time-averaged plume temperature rise.

Table E-7: Soffit Sensitivity ReSults.........ccccciiiiiiiii s E-155

Contains results for simulations used in this investigation to determine the sensitivity to an
enclosure with a soffit. Includes the simulation Test ID, the HRR used in the simulation, the fire
source elevation, the elevation of the temperature prediction, and the maximum time-averaged
plume temperature rise.

Table E-8: Thickness of Steel Enclosure Sensitivity Results..........ccccccoeeiiiiiiicciiccnnne. E-163

Contains results for simulations used in this investigation to determine the sensitivity to the
thickness of the enclosure steel walls. Includes the simulation Test ID, the HRR used in the
simulation, the fire source elevation, the elevation of the temperature prediction, the maximum
time-averaged plume temperature rise, and the thickness of the enclosure walls used in the
simulation.

Table E-9: Horizontal Plume Shift and Angle Sensitivity Results ...........ccccocmrieiinnnne. E-171

Contains results for simulations used in this investigation to determine the sensitivity to the
plume shift angle. Includes the simulation Test ID, the HRR used in the simulation, the fire
source elevation, the elevation of the temperature prediction, the maximum time-averaged
plume temperature rise, the fire source diameter, the radial distance for the peak plume

E-2
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temperature rise relative to the center of the enclosure, the radial distance for damage using the
point source model for thermoplastic and thermoset targets, and the angle of the plume shift for
each value.

Table E-10: Index to Obstructed and Unobstructed Simulation Numbers.................. E-185

Provides an index for matching obstructed and unobstructed simulations used in this
investigation.

Table E-11: Index to Opening Sensitivity Simulation Numbers.............cccovvmmreernnnnn. E-187

Provides an index for simulations with an opening in the top obstruction
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Determination of Bias and Uncertainty

Table E-3
Determination of Bias and Uncertainty

Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
ARCH_1055 251.35 772.37 -1.12
ARCH_1055 207.5 595.31 -1.05
ARCH_1055 181.32 475.29 -0.96
ARCH_1055 158.36 389.79 -0.90
ARCH_1055 139.08 326.49 -0.85
ARCH_1055 123.06 278.17 -0.82
ARCH_1056 384.48 729.52 -0.64
ARCH_1056 307.37 566.88 -0.61
ARCH_1056 259.4 455.37 -0.56
ARCH_1056 223.14 375.23 -0.52
ARCH_1056 197.29 315.49 -0.47
ARCH_1056 177.62 269.64 -0.42
ARCH_1056 161.65 233.59 -0.37
ARCH_1064 228.02 764.70 -1.21
ARCH_1064 180.07 590.25 -1.19
ARCH_1064 153.69 471.76 -1.12
ARCH_1064 132.29 387.22 -1.07
ARCH_1064 119.64 324.55 -1.00
ARCH_1065 322.39 722.52 -0.81
ARCH_1065 255.39 562.20 -0.79
ARCH_1065 208.68 452.07 -0.77
ARCH_1065 180.89 372.81 -0.72
ARCH_1065 159.61 313.65 -0.68
ARCH_1065 138.36 268.21 -0.66
ARCH_1065 120.7 232.45 -0.66
ARCH_1065 112.26 203.75 -0.60
ARCH_830 198.07 402.61 -0.71
ARCH_830 112.16 264.28 -0.86
ARCH_836 126.04 584.26 -1.53
ARCH_837 171.73 619.87 -1.28
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Determination of Bias and Uncertainty

Obstructed FDS Temperature

Table E-3

Heskestad Temperature

Test (C) (C) Ln(AFDS/AHeskestad)
ARCH_837 118.23 365.81 -1.13
ARCH_894 239.92 515.47 -0.76
ARCH_894 120.83 354.17 -1.08
ARCH_895 172.02 535.11 -1.13
ARCH_895 125.64 384.36 -1.12
ARCH_896 253.67 735.01 -1.06
ARCH_896 172.71 515.78 -1.09
ARCH_896 135.45 385.18 -1.05
ARCH_896 115.42 300.47 -0.96
ARCH_897 255.53 656.81 -0.94
ARCH_897 187.46 483.05 -0.95
ARCH_897 155.04 372.71 -0.88
ARCH_897 131.32 297.80 -0.82
ARCH_897 114.1 244.38 -0.76
ARCH_898 232 586.29 -0.93
ARCH_898 193.7 447.60 -0.84
ARCH_898 158.56 354.83 -0.81
ARCH_898 134.6 289.41 -0.77
ARCH_898 113.8 241.36 -0.75
ARCH_901 233.64 748.51 -1.16
ARCH_901 174.13 473.69 -1.00
ARCH_901 141.03 330.95 -0.85
ARCH_901 110.93 246.42 -0.80
ARCH_902 325.15 736.43 -0.82
ARCH_902 252.2 497.07 -0.68
ARCH_902 194.8 361.73 -0.62
ARCH_902 158.08 277.01 -0.56
ARCH_902 126.34 220.11 -0.56
ARCH_903 367.41 678.92 -0.61
ARCH_903 269.44 483.57 -0.58
ARCH_903 212.59 364.83 -0.54
ARCH_903 163.52 286.71 -0.56
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
ARCH_903 137.37 232.29 -0.53
ARCH_903 118.3 192.70 -0.49
ARCH_904 414.66 613.57 -0.39
ARCH_904 314.39 456.37 -0.37
ARCH_904 236.69 354.97 -0.41
ARCH_904 193.59 285.36 -0.39
ARCH_904 162.15 235.27 -0.37
ARCH_904 138.1 197.91 -0.36
ARCH_904 115.49 169.21 -0.38
ARCH_905 513.68 753.25 -0.38
ARCH_905 398.77 552.54 -0.33
ARCH_905 299.55 425.53 -0.35
ARCH_905 243.95 339.54 -0.33
ARCH_905 198.04 278.32 -0.34
ARCH_905 162.57 233.04 -0.36
ARCH_905 134.08 198.49 -0.39
ARCH_905 116.82 171.46 -0.38
ARCH_958 201.52 528.15 -0.96
ARCH_958 115.52 380.26 -1.19
ARCH_959 254.49 724.41 -1.05
ARCH_959 150.19 509.75 -1.22
ARCH_959 115.72 381.39 -1.19
ARCH_960 186.86 648.67 -1.24
ARCH_960 146.01 478.07 -1.19
ARCH_960 117.15 369.41 -1.15
ARCH_961 164.16 580.18 -1.26
ARCH_961 132.43 443.62 -1.21
ARCH_961 113.03 352.09 -1.14
ARCH_965 212.09 724.86 -1.23
ARCH_965 157.64 490.88 -1.14
ARCH_965 126.25 358.00 -1.04
ARCH_966 255.26 669.58 -0.96
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Determination of Bias and Uncertainty

Obstructed FDS Temperature

Table E-3

Heskestad Temperature

Test (C) (C) Ln(AFDS/AHeskestad)
ARCH_966 199.12 478.13 -0.88
ARCH_966 160.14 361.36 -0.81
ARCH_966 134.08 284.35 -0.75
ARCH_966 110.46 230.60 -0.74
ARCH_967 232.72 606.27 -0.96
ARCH_967 196.54 451.82 -0.83
ARCH_967 163.63 351.92 -0.77
ARCH_967 133.81 283.21 -0.75
ARCH_967 114.52 233.69 -0.71
ARCH_968 291.81 744.13 -0.94
ARCH_968 225.14 546.97 -0.89
ARCH_968 189.01 421.86 -0.80
ARCH_968 153.48 336.98 -0.79
ARCH_968 129.83 276.46 -0.76
ARCH_968 111.62 231.64 -0.73
OBST_1052 360.12 772.37 -0.76
OBST_1052 318.6 595.31 -0.63
OBST_1052 299.22 475.29 -0.46
OBST_1052 286.21 389.79 -0.31
OBST_1052 268.02 326.49 -0.20
OBST_1052 250.8 278.17 -0.10
OBST_1052 235.33 240.36 -0.02
OBST_1052 216.32 210.14 0.03
OBST_1052 199.16 185.58 0.07
OBST_1052 184.84 165.31 0.11
OBST_1053 514.31 729.52 -0.35
OBST_1053 450.83 566.88 -0.23
OBST_1053 404.86 455.37 -0.12
OBST_1053 362.82 375.23 -0.03
OBST_1053 313 315.49 -0.01
OBST_1053 273.13 269.64 0.01
OBST_1053 238.54 233.59 0.02
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
OBST_1061 376.9 764.70 -0.71
OBST_1061 300.69 590.25 -0.67
OBST_1061 259.7 471.76 -0.60
OBST_1061 235.99 387.22 -0.50
OBST_1061 219.89 324.55 -0.39
OBST_1061 206.26 276.67 -0.29
OBST_1061 196.94 239.17 -0.19
OBST_1061 187.38 209.19 -0.11
OBST_1061 176.74 184.79 -0.04
OBST_1061 164 164.65 0.00
OBST_1061 152.26 147.81 0.03
OBST_1062 474.5 722.52 -0.42
OBST_1062 426.72 562.20 -0.28
OBST_1062 385.71 452.07 -0.16
OBST_1062 347.67 372.81 -0.07
OBST_1062 313.88 313.65 0.00
OBST_1062 275.56 268.21 0.03
OBST_1062 239.91 232.45 0.03
OBST_1062 213 203.75 0.04
OBST_808 118.47 209.49 -0.57
OBST_809 215.87 402.61 -0.62
OBST_809 135.85 264.28 -0.67
OBST_815 122.51 584.26 -1.56
OBST_816 150.7 619.87 -1.41
OBST_816 125.87 365.81 -1.07
OBST_816 110.11 245.21 -0.80
OBST_873 232.79 515.47 -0.79
OBST_873 158.78 354.17 -0.80
OBST_873 119.76 260.78 -0.78
OBST_874 225.86 535.11 -0.86
OBST_874 164.52 384.36 -0.85
OBST_874 136.76 291.68 -0.76
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Determination of Bias and Uncertainty

Obstructed FDS Temperature

Table E-3

Heskestad Temperature

Test (C) (C) Ln(AFDS/AHeskestad)
OBST_874 126.93 230.20 -0.60
OBST_874 121.51 187.12 -0.43
OBST_874 116.21 155.63 -0.29
OBST_875 331.26 735.01 -0.80
OBST_875 234.18 515.78 -0.79
OBST_875 181.11 385.18 -0.75
OBST_875 168.81 300.47 -0.58
OBST_875 157.84 242.07 -0.43
OBST_875 149.98 199.93 -0.29
OBST_875 142.77 168.41 -0.17
OBST_875 134.43 144.15 -0.07
OBST_875 126.06 125.03 0.01
OBST_876 305.36 656.81 -0.77
OBST_876 226.23 483.05 -0.76
OBST_876 210.64 372.71 -0.57
OBST_876 200.37 297.80 -0.40
OBST_876 189.08 244.38 -0.26
OBST_876 176.49 204.79 -0.15
OBST_876 165.18 174.55 -0.06
OBST_876 154.3 150.87 0.02
OBST_876 142.71 131.94 0.08
OBST_876 130.55 116.55 0.11
OBST_877 279.89 586.29 -0.74
OBST_877 247.2 447.60 -0.59
OBST_877 232.02 354.83 -0.42
OBST_877 218.02 289.41 -0.28
OBST_877 200.1 241.36 -0.19
OBST_877 186.1 204.91 -0.10
OBST_877 174.77 176.53 -0.01
OBST_877 163.24 153.95 0.06
OBST_877 150.25 135.67 0.10
OBST_877 137.23 120.63 0.13
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
OBST_880 261.92 748.51 -1.05
OBST_880 186.03 473.69 -0.93
OBST_880 143.97 330.95 -0.83
OBST_880 115.19 246.42 -0.76
OBST_881 253.32 736.43 -1.07
OBST_881 214.24 497.07 -0.84
OBST_881 193.54 361.73 -0.63
OBST_881 179.06 277.01 -0.44
OBST_881 159.94 220.11 -0.32
OBST_881 145.89 179.84 -0.21
OBST_881 133.19 150.19 -0.12
OBST_881 118.07 127.65 -0.08
OBST_882 336 678.92 -0.70
OBST_882 295.04 483.57 -0.49
OBST_882 265.76 364.83 -0.32
OBST_882 233.9 286.71 -0.20
OBST_882 203.38 232.29 -0.13
OBST_882 180.05 192.70 -0.07
OBST_882 155.4 162.90 -0.05
OBST_882 134.3 139.84 -0.04
OBST_882 119.3 121.60 -0.02
OBST_883 376.41 613.57 -0.49
OBST_883 329.43 456.37 -0.33
OBST_883 285.67 354.97 -0.22
OBST_883 252.27 285.36 -0.12
OBST_883 227.61 235.27 -0.03
OBST_883 200 197.91 0.01
OBST_883 174.5 169.21 0.03
OBST_883 155.45 146.63 0.06
OBST_884 480.69 753.25 -0.45
OBST_884 428.14 552.54 -0.26
OBST_884 374.23 425.53 -0.13
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Determination of Bias and Uncertainty

Obstructed FDS Temperature

Table E-3

Heskestad Temperature

Test (C) (C) Ln(AFDS/AHeskestad)
OBST_884 327.72 339.54 -0.04
OBST_884 284.84 278.32 0.02
OBST_884 242.25 233.04 0.04
OBST_884 210.22 198.49 0.06
OBST_884 186.23 171.46 0.08
OBST_937 236.44 528.15 -0.80
OBST_937 170.78 380.26 -0.80
OBST_937 126.6 289.03 -0.83
OBST_938 325.72 724.41 -0.80
OBST_938 212.8 509.75 -0.87
OBST_938 162.85 381.39 -0.85
OBST_938 136.65 297.92 -0.78
OBST_938 127.22 240.27 -0.64
OBST_938 121.22 198.60 -0.49
OBST_938 116.82 167.40 -0.36
OBST_938 110.48 143.36 -0.26
OBST_939 285.96 648.67 -0.82
OBST_939 204.42 478.07 -0.85
OBST_939 166.46 369.41 -0.80
OBST_939 156.39 295.50 -0.64
OBST_939 149.66 242.70 -0.48
OBST_939 144.02 203.52 -0.35
OBST_939 136.28 173.57 -0.24
OBST_939 129.36 150.10 -0.15
OBST_939 121.6 131.32 -0.08
OBST_939 112.1 116.03 -0.03
OBST_940 272.81 580.18 -0.75
OBST_940 220.08 443.62 -0.70
OBST_940 194.75 352.09 -0.59
OBST_940 176.25 287.43 -0.49
OBST_940 167.07 239.87 -0.36
OBST_940 159.33 203.76 -0.25
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
OBST_940 152.41 175.63 -0.14
OBST_940 145.68 153.23 -0.05
OBST_940 136.24 135.08 0.01
OBST_940 125.56 120.14 0.04
OBST_944 210.14 724.86 -1.24
OBST_944 178.17 490.88 -1.01
OBST_944 170.23 358.00 -0.74
OBST_944 162.18 274.58 -0.53
OBST_944 152.71 218.42 -0.36
OBST_944 141.02 178.62 -0.24
OBST_944 130.26 149.28 -0.14
OBST_944 119.52 126.95 -0.06
OBST_945 251.01 669.58 -0.98
OBST_945 236.39 478.13 -0.70
OBST_945 222.45 361.36 -0.49
OBST_945 204.26 284.35 -0.33
OBST_945 182.73 230.60 -0.23
OBST_945 165.73 191.45 -0.14
OBST_945 149.17 161.94 -0.08
OBST_945 131.88 139.09 -0.05
OBST_945 115.11 121.00 -0.05
OBST_946 303.72 606.27 -0.69
OBST_946 282.66 451.82 -0.47
OBST_946 260.58 351.92 -0.30
OBST_946 235.83 283.21 -0.18
OBST_946 213.31 233.69 -0.09
OBST_946 190.86 196.71 -0.03
OBST_946 168.4 168.27 0.00
OBST_946 145.77 145.89 0.00
OBST_946 130.43 127.92 0.02
OBST_947 390.02 744.13 -0.65
OBST_947 351.04 546.97 -0.44
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
OBST_947 318.75 421.86 -0.28
OBST_947 279.61 336.98 -0.19
OBST_947 246.02 276.46 -0.12
OBST_947 217.54 231.64 -0.06
OBST_947 189.53 197.40 -0.04
OBST_947 164.54 170.60 -0.04
OBST_947 147.13 149.18 -0.01
THREEWALL_1058 381.71 772.37 -0.70
THREEWALL_1058 319.8 595.31 -0.62
THREEWALL_1058 264.72 475.29 -0.59
THREEWALL_1058 230.82 389.79 -0.52
THREEWALL_1058 195.58 326.49 -0.51
THREEWALL_1058 168.42 278.17 -0.50
THREEWALL_1058 146.49 240.36 -0.50
THREEWALL_1058 126.15 210.14 -0.51
THREEWALL_1058 115.05 185.58 -0.48
THREEWALL_1059 527.72 729.52 -0.32
THREEWALL_1059 411.6 566.88 -0.32
THREEWALL_1059 334.89 455.37 -0.31
THREEWALL_1059 286.67 375.23 -0.27
THREEWALL_1059 244.2 315.49 -0.26
THREEWALL_1059 207.16 269.64 -0.26
THREEWALL_1059 186.73 233.59 -0.22
THREEWALL_1067 343.31 764.70 -0.80
THREEWALL_1067 279.81 590.25 -0.75
THREEWALL_1067 235.01 471.76 -0.70
THREEWALL_1067 190.95 387.22 -0.71
THREEWALL_1067 167.89 324.55 -0.66
THREEWALL_1067 141.24 276.67 -0.67
THREEWALL_1067 125.62 239.17 -0.64
THREEWALL_1067 112.94 209.19 -0.62
THREEWALL_1068 496.14 722.52 -0.38
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
THREEWALL_1068 397.07 562.20 -0.35
THREEWALL_1068 318.85 452.07 -0.35
THREEWALL_1068 272.29 372.81 -0.31
THREEWALL_1068 234.15 313.65 -0.29
THREEWALL_1068 204.04 268.21 -0.27
THREEWALL_1068 179.74 232.45 -0.26
THREEWALL_1068 161.86 203.75 -0.23
THREEWALL_850 155.3 209.49 -0.30
THREEWALL_851 255.53 402.61 -0.45
THREEWALL_851 139.25 264.28 -0.64
THREEWALL_857 235.48 584.26 -0.91
THREEWALL_857 157.34 306.03 -0.67
THREEWALL_857 111.29 192.28 -0.55
THREEWALL_858 327.37 619.87 -0.64
THREEWALL_858 218.83 365.81 -0.51
THREEWALL_858 169.87 245.21 -0.37
THREEWALL_858 135.33 177.64 -0.27
THREEWALL_915 300.06 515.47 -0.54
THREEWALL_915 159.86 354.17 -0.80
THREEWALL_915 134.36 260.78 -0.66
THREEWALL_916 250.02 535.11 -0.76
THREEWALL_916 174.28 384.36 -0.79
THREEWALL_916 141.38 291.68 -0.72
THREEWALL_916 123.99 230.20 -0.62
THREEWALL_916 110.29 187.12 -0.53
THREEWALL_917 370.31 735.01 -0.69
THREEWALL_917 250.68 515.78 -0.72
THREEWALL_917 183.21 385.18 -0.74
THREEWALL_917 152.33 300.47 -0.68
THREEWALL_917 132.92 242.07 -0.60
THREEWALL_917 118.8 199.93 -0.52
THREEWALL_918 313.59 656.81 -0.74

E-129



OBSTRUCTED PLUME FIRE MODELING RESULTS

Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
THREEWALL_918 222.06 483.05 -0.78
THREEWALL_918 184.52 372.71 -0.70
THREEWALL_918 155.58 297.80 -0.65
THREEWALL_918 134.38 244.38 -0.60
THREEWALL_918 110.96 204.79 -0.61
THREEWALL_919 305.81 586.29 -0.65
THREEWALL_919 248 447.60 -0.59
THREEWALL_919 203.92 354.83 -0.55
THREEWALL_919 176.1 289.41 -0.50
THREEWALL_919 152.14 241.36 -0.46
THREEWALL_919 138.53 204.91 -0.39
THREEWALL_919 123.64 176.53 -0.36
THREEWALL_922 418.25 748.51 -0.58
THREEWALL_922 309.14 473.69 -0.43
THREEWALL_922 236.87 330.95 -0.33
THREEWALL_922 183.85 246.42 -0.29
THREEWALL_922 148.83 191.81 -0.25
THREEWALL_922 125.65 154.28 -0.21
THREEWALL_923 490.62 736.43 -0.41
THREEWALL_923 368.3 497.07 -0.30
THREEWALL_923 270.83 361.73 -0.29
THREEWALL_923 210.29 277.01 -0.28
THREEWALL_923 162.55 220.11 -0.30
THREEWALL_923 137.83 179.84 -0.27
THREEWALL_923 120.83 150.19 -0.22
THREEWALL_924 499.42 678.92 -0.31
THREEWALL_924 368.24 483.57 -0.27
THREEWALL_924 286.26 364.83 -0.24
THREEWALL_924 226.33 286.71 -0.24
THREEWALL_924 193.8 232.29 -0.18
THREEWALL_924 163.16 192.70 -0.17
THREEWALL_924 137.27 162.90 -0.17
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
THREEWALL_924 117.47 139.84 -0.17
THREEWALL_925 498.6 613.57 -0.21
THREEWALL_925 385.1 456.37 -0.17
THREEWALL_925 290.44 354.97 -0.20
THREEWALL_925 242.34 285.36 -0.16
THREEWALL_925 201.57 235.27 -0.15
THREEWALL_925 172.52 197.91 -0.14
THREEWALL_925 146.57 169.21 -0.14
THREEWALL_925 126.18 146.63 -0.15
THREEWALL_926 541.53 753.25 -0.33
THREEWALL_926 420.71 552.54 -0.27
THREEWALL_926 320.56 425.53 -0.28
THREEWALL_926 264.69 339.54 -0.25
THREEWALL_926 224.92 278.32 -0.21
THREEWALL_926 188.27 233.04 -0.21
THREEWALL_926 163.19 198.49 -0.20
THREEWALL_926 146.48 171.46 -0.16
THREEWALL_979 290.52 528.15 -0.60
THREEWALL_979 164.64 380.26 -0.84
THREEWALL_979 126.48 289.03 -0.83
THREEWALL_980 360.97 724.41 -0.70
THREEWALL_980 211.62 509.75 -0.88
THREEWALL_980 164.42 381.39 -0.84
THREEWALL_980 131.59 297.92 -0.82
THREEWALL_980 114.53 240.27 -0.74
THREEWALL_981 263.14 648.67 -0.90
THREEWALL_981 203.96 478.07 -0.85
THREEWALL_981 167.48 369.41 -0.79
THREEWALL_981 143.06 295.50 -0.73
THREEWALL_981 126.31 242.70 -0.65
THREEWALL_981 113.8 203.52 -0.58
THREEWALL_982 248.81 580.18 -0.85
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
THREEWALL_982 201.1 443.62 -0.79
THREEWALL_982 173.38 352.09 -0.71
THREEWALL_982 151.54 287.43 -0.64
THREEWALL_982 133.52 239.87 -0.59
THREEWALL_982 118.27 203.76 -0.54
THREEWALL_986 470.11 724.86 -0.43
THREEWALL_986 333.3 490.88 -0.39
THREEWALL_986 258.73 358.00 -0.32
THREEWALL_986 207.21 274.58 -0.28
THREEWALL_986 162.1 218.42 -0.30
THREEWALL_986 128.46 178.62 -0.33
THREEWALL_987 421.27 669.58 -0.46
THREEWALL_987 319.87 478.13 -0.40
THREEWALL_987 246.42 361.36 -0.38
THREEWALL_987 200.39 284.35 -0.35
THREEWALL_987 162.32 230.60 -0.35
THREEWALL_987 144.19 191.45 -0.28
THREEWALL_987 128.53 161.94 -0.23
THREEWALL_987 115.35 139.09 -0.19
THREEWALL_988 434.55 606.27 -0.33
THREEWALL_988 323.91 451.82 -0.33
THREEWALL_988 262.91 351.92 -0.29
THREEWALL_988 209.44 283.21 -0.30
THREEWALL_988 178.62 233.69 -0.27
THREEWALL_988 157.02 196.71 -0.23
THREEWALL_988 137.24 168.27 -0.20
THREEWALL_988 117.4 145.89 -0.22
THREEWALL_989 562.49 744.13 -0.28
THREEWALL_989 411.65 546.97 -0.28
THREEWALL_989 329.02 421.86 -0.25
THREEWALL_989 250.92 336.98 -0.29
THREEWALL_989 213.27 276.46 -0.26
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Table E-3
Determination of Bias and Uncertainty
Test Obstructed FDS Temperature Heskestad Temperature
(C) (C) Ln(AFDS/AHeskestad)
THREEWALL_989 182.93 231.64 -0.24
THREEWALL_989 156.71 197.40 -0.23
THREEWALL_989 131.1 170.60 -0.26
THREEWALL_989 117.61 149.18 -0.24

USING EQUATIONS FROM SECTION 5.2.4.5

@ - % " In (IZ—:) = —0.50 (5-11)
s+ == [in (&) - (D) =011 )
&y = 0.20
&y = 0.28
5 = exp (n (%) + % - %) = 062 (5-13)
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