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Figure 7: Simulated mass density at 100 kW from the first mass density calibration (run 1)
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Figure 8: Simulated activation time from the first mass density calibration run (run 1)

42



z  =  2 . 7 2      y 4 . m 1 9 . 5 1 9 6

A c t i v a t i o n  T i m e  ( s )

S F i r e

(a) At 0.02 m (0.79 in) below the ceiling

z  =  2 . 6 9      y 4 . m 1 9 . 5 1 9 6

A c t i v a t i o n  T i m e  ( s )

S F i r e

(b) At 0.05 m (2.0 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

x  =  8 . 2      y 4 . m 1 9 . 5 1 9 6

(c) At the plane of symmetry

Figure 9: Simulated mass density at activation time from the first mass density calibration (run 1)
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Figure 10: Simulated mass density at activation time from the second mass density calibration (run
2)
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Figure 11: Simulated activation time in the small room from run 3.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 12: Simulated activation time in the small room from run 4.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 13: Simulated activation time in the small room from run 5.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.

47



< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

SR

F i r e

z  =  2 . 7 2      y 4 . m 3 3 . 7 4 5 0

(a) At 0.02 m (0.79 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

SR

F i r e

z  =  2 . 6 9      y 4 . m 3 3 . 7 4 5 0

(b) At 0.05 m (2.0 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

x  =  0 .81      y4 .m33 .7450

(c) Centerline of the diffuser

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

x  =  1 .71      y4 .m33 .7450

(d) Plane of symmetry

Figure 14: Simulated activation time in the small room from run 6.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 15: Simulated activation time in the small room from run 7.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 16: Simulated activation time in the small room from run 8.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 17: Simulated activation time in the small room from run 9.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 18: Simulated activation time in the small room from run 10.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 19: Simulated activation time in the small room from run 11.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 20: Simulated activation time in the small room from run 12.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 21: Simulated activation time in the small room from run 13.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 22: Simulated activation time in the small room from run 14.
Note: See figure 4 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 23: Simulated activation time in the medium room from run 15.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 24: Simulated activation time in the medium room from run 16.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 25: Simulated activation time in the medium room from run 17.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 26: Simulated activation time in the medium room from run 18.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.

60



< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

z  =  2 .72      y4 .m09 .22437

WS

R F i r e

(a) At 0.02 m (0.79 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               

A c t i v a t i o n  T i m e  ( s )

z  =  2 .69      y4 .m09 .22437

WS

R F i r e

(b) At 0.05 m (2.0 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               
A c t i v a t i o n  T i m e  ( s )

x  =  0 .81      y4 .m09 .22437

(c) Centerline of the diffuser

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               
A c t i v a t i o n  T i m e  ( s )

x  =  1 .71      y4 .m09 .22437

(d) Plane of symmetry

Figure 27: Simulated activation time in the medium room from run 19.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 28: Simulated activation time in the medium room from run 20.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 29: Simulated activation time in the medium room from run 21.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 30: Simulated activation time in the medium room from run 22.
Note: See figure 5 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 31: Simulated activation time in the open plan room from run 23.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 32: Simulated activation time in the open plan room from run 24.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.

66



< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               
A c t i v a t i o n  T i m e  ( s )

z  =  2 . 7 2      y 4 . m 4 6 . 6 9 8 1

HSW

F i r e

(a) At 0.02 m (0.79 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               
A c t i v a t i o n  T i m e  ( s )

z  =  2 . 6 9      y 4 . m 4 6 . 6 9 8 1

HSW

F i r e

(b) At 0.05 m (2.0 in) below the ceiling

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               
A c t i v a t i o n  T i m e  ( s )

x  =  1 .65      y4 .m46 .6981

(c) Centerline of the diffuser

< 20.               
20.               
35.               
50.               
65.               
80.               

>  80.               
A c t i v a t i o n  T i m e  ( s )

x  =  2 .65      y4 .m46 .6981

(d) Plane of symmetry

Figure 33: Simulated activation time in the open plan room from run 25.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 34: Simulated activation time in the open plan room from run 26.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 35: Simulated activation time in the open plan room from run 27.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 36: Simulated activation time in the open plan room from run 28.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 37: Simulated activation time in the open plan room from run 29.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 38: Simulated activation time in the open plan room from run 30.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 39: Simulated activation time in the open plan room from run 31.
Note: See figure 6 for the location of the plane of symmetry and the plane at the centerline of the
diffuser.
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Figure 40: Comparison of simulated activation times based on temperature rise and on mass density
at 0.05 m (2.0 in) below the ceiling. Note: See figure 2 for the location of the plane of symmetry,
and see figures 5 and 6 for the location of the plane at the centerline of the diffuser.
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