Investigation of sprinkler wetting patterns for fire protection of exposed timber
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Methodology for converting raw data into graphical representation for Floor Density
Distribution Plot Data.

Stage 1:

108 identical buckets were used to capture water distribution in specific locations below the
sprinkler. Water captured in each bucket (geographically located below the sprinkler) was
weighed and recorded. On completion of data entry into Excel, a 180° representation of water
distribution weight was produced for individual bucket locations, shown in Figure 1.

Bucket No. Weight
1 0.02 1 0.02 17 0.05 33 0.03 49 0.01
2 0.19 2 0.19 18 0.48 34 0.32 50 0.14 65 1.13
3 0.8 3 0.8 19 1.16 35 093 51 0.66 66 0.57 79 0.01
4 1.32 4 1.32 20 1.38 36 213 52 2.53 67 0.69 80 0.08 91 0.02
5 1.03 5 1.03 21 1.15 37 1.67 53 2.3 68 0.76 81 0.31 92 0.1 101 0.01
6 1.76 6 1.76 22 1.36 38 1.18 54 1.36 69 0.86 82 0.46 93 0.12 102 0.0001
7 9.01 7 9.01 23 1.56 39 1.13 55 0.98 70 0.86 83 0.17 94 0.02 103 0.0001
8 4.07 . VS 4.07 24 3.32 40 1.55 56 098 71 1.63 84 0.29 95 0.08 104 0.0001

Pipe

9 5.58 m 5.58 25 1.56 41 1.52 57 1.24 72 0.98 85 0.23 96 0.03 105 0.0001
10 8.31 ,\‘\‘45?" 10 831 26 1.62 42 1.18 58 139 73 0.3 86 0.11 97 0 106 0
11 1.73 "’)Q‘ 11 1.73 27 1.19 43 1.06 59 1.16 74 0.07 87 0.14 98 0.005 107 0
12 1.12 12 112 28 1.1 44 1.31 60 2.05 75 0.01 88 0.46 99 0.02 108 0
13 1.22 13 122 29 1.36 45 1.75 61 2.2 76 0.08 89 0.45 100 0.0001
14 1.41 14 1.41 30 1.38 46 1.13 62 1.24 77 0.31 90 0.12
15 0.83 15 0.83 31 0.92 47 0.28 63 033 78 0.46
16 0.18 16 0.18 32 0.29 48 0.04 64 0.02
17 0.05

Figure 1: Shows data input of individual buckets (Columns 1&2, buckets 1-17) and 180°
representation of individual water distribution weights (all buckets).

Stage 2:

From individual bucket weights, a full 360° representation of the water distribution was
produced, applying X, Y and Z coordinates in the spreadsheet and mirroring data collected
(assuming symmetry), along the black vertical line in Figure 2.

Y X
X Y z -3.75|-3.25( -2.75 [-2.25|-1.75|-1.25]-0.75|-0.25} 0.25 | 0.75 | 1.25 | 1.75 | 2.25 | 2.75 | 3.25 | 3.75
1 025 3.75 0.02 3.75 0 0 0 0 [0.01]0.03]0.05|0.0240.02|0.05]|0.03|0.01 0 0 0 0
2 025 3.25 0.19 3.25 0 0 0 1.13]0.14 1 0.32| 0.48 ( 0.19 §0.19 | 0.48 | 0.32 | 0.14 | 1.13 0 0 0
3 025 2.75 0.8 275| 0 0 | 0.01]0.57[0.66]|0.93[1.16]|0.80}0.80|1.16|0.93 |0.66 | 0.57 |0.01| O 0
4 025 2.25 1.32 2.25 0 0.02 | 0.08 [0.69 | 2.53]2.13]1.38|1.3211.32(1.38|2.13|2.53]|0.69 | 0.08 | 0.02 0
5 0.25 1.75 1.03 1.75]0.01]0.10| 0.31 | 0.76 [ 2.30 | 1.67 | 1.15 | 1.03 } 1.03 | 1.15 | 1.67 | 2.30 | 0.76 | 0.31 | 0.10 | 0.01
6 0.25 1.25 1.76 1.25|0.00|0.12 | 0.46 |0.86 | 1.36|1.18 | 1.36 | 1.76 } 1.76 | 1.36 | 1.18 | 1.36 | 0.86 | 0.46 | 0.12 | 0.00
7 0.25 0.75 9.01 0.75]0.000.02 | 0.17 [ 0.86 [0.98 | 1.13 | 1.56 | 9.01 § 9.01 | 1.56 | 1.13 | 0.98 | 0.86 | 0.17 | 0.02 | 0.00
8 0.25 0.25 4.07 0.25  0.00 | 0.08 | 0.29 | 1.63 | 0.98 | 1.55 | 3.32 | 4.0%g#.07 | 3.32 | 1.55 | 0.98 | 1.63 | 0.29 | 0.08 | 0.00 Pipe
9 0.25 -0.25 5.58 -0.25|0.00 [ 0.03 | 0.23 | 0.98 [ 1.24 | 1.52 | 1.56 | 5.584%.58 | 1.56 | 1.52 | 1.24 | 0.98 | 0.23 | 0.03 | 0.00
10 0.25 -0.75 8.31 -0.750.00 [ 0.00 | 0.11 | 0.30 | 1.39 | 1.18 | 1.62 [ 8.31 § 8.31 | 1.62 | 1.18 | 1.39 | 0.30 | 0.11 | 0.00 | 0.00
11 0.25 -1.25 1.73 -1.25|0.00 | 0.01 | 0.14 | 0.07 [ 1.16 [ 1.06 | 1.19 | 1.73 § 1.73 | 1.19 | 1.06 | 1.16 | 0.07 | 0.14 | 0.01 | 0.00
12 0.25 -1.75 1.12 -1.75(0.00 | 0.02 | 0.46 | 0.01 [2.05(1.31|1.10|1.12 §1.12 | 1.10 | 1.31 | 2.05 | 0.01 | 0.46 | 0.02 | 0.00
13 0.25 -2.25 1.22 -2.25| 0 |0.00| 0.45]0.08 [2.20]1.75]1.36 |1.22 §1.22 |1.36 | 1.75 | 2.20 | 0.08 | 0.45 | 0.00 0
14 0.25 -2.75 1.41 -2.75| 0O 0 0.12 1031 (1.241.13|1.38|1.41]1.41(1.38|1.13|1.24 (0.31|0.12 0 0
15 0.25 -3.25 0.83 -3.25| 0 0 0 0.46 {0.3310.28 1 0.92 | 0.83 1 0.83 [ 0.92 | 0.28 | 0.33 | 0.46 0 0 0
16 0.25 -3.75 0.18 -3.75| 0 0 0 0 |[0.02]0.04]0.29]0.18 0.18 [ 0.29 | 0.04 | 0.02 0 0 0 0
17 0.75 3.75 0.05 Details in terms of collected weights of water (kg)
18 0.75 3.25 0.48 Blue numbers are just mirror image copies of values on the RHS
19 075 2.75 1.16

Figure 2: Full 360° representation of the water distribution weights for 216 buckets (108
buckets mirrored).



Stage 3:

To establish actual density delivered, weight of water was divided by duration of each test and
then by the area of the bucket opening, which provided a density in mm min™ m2. Figure 3
shows the calculation within the spreadsheet.

Calculations for mm/min/m2

Diameter = 0.315 m (of bucket + half the lip width)
Area = 0.078 m2
Collectiontime = 15 min
sec
= 15.00 min

Figure 3: Calculation parameters for conversion of weight to density for each individual bucket.
Stage 4:

On conversion of weight to density within the spreadsheet, an independent 360°
representation of density was produced, shown in Figure 4.

Calcualated water distribution rate (mm/min/m2) in each collection area
-3.75|-3.25| -2.75|-2.25|-1.75|-1.25|-0.75|-0.25( 0.25 | 0.75 | 1.25 | 1.75 | 2.25 | 2.75 | 3.25 | 3.75
3.75 0 0 0 0 0.01]0.03|0.04|0.02]|0.02|0.04(0.03]0.01 0 0 0 0
3.25 0 0 0 0.9710.1210.27 | 0.41|0.16 | 0.16 | 0.41 | 0.27 | 0.12 | 0.97 0 0 0
2.75 0 0 0.01 | 0.49|0.56|0.80(0.99|0.68|0.68 0.99|0.80|0.56 |0.49 | 0.01 0 0
2.25 0 0.02| 0.07 |0.59|2.16|1.82(1.18|1.13|1.13|1.18 |1.82|2.16 | 0.59 | 0.07 | 0.02 0
1.75(0.01 {0.09| 0.27 | 0.65|1.97(1.4310.98]|0.88(0.88|0.98|1.43(1.97|0.65|0.27|0.09 | 0.01
1.25(0.00(0.10| 0.39 10.74|1.16(1.01|1.16 151|151 1.16|1.01|1.16 |0.74 | 0.39 | 0.10 | 0.00
0.750.00|0.02| 0.15 (0.74{0.8410.97 | 1.33(7.71|7.71 133 |0.97|0.84|0.74 | 0.15 | 0.02 | 0.00
0.25| 0.00 [ 0.07 { 0.25 | 1.39 | 0.84 [ 1.33 | 2.84 [ 3.485,8.48 | 2.84 | 1.33 | 0.84 | 1.39 | 0.25 | 0.07 | 0.00 Pipe
-0.25] 0.00 [ 0.03 | 0.20 | 0.84 [ 1.06 | 1.30 | 1.33 | 4.7#44.77 | 1.33 | 1.30 | 1.06 | 0.84 | 0.20 | 0.03 | 0.00
-0.75(0.00 | 0.00| 0.09 |0.26 {1.19|1.01|1.39|7.11|7.11|1.39|1.01(1.19 |0.26 | 0.09 | 0.00 | 0.00
-1.25(0.00 | 0.00 | 0.12 | 0.06 {0.99 |0.91 | 1.02 |1.48 |1.48 |1.02|0.91(0.99 | 0.06 |0.12 | 0.00 | 0.00
-1.75(0.00 | 0.02 ] 0.39 |0.01 {1.75]1.12 | 0.94 | 0.96 | 0.96 | 0.94 | 1.12 [ 1.75 | 0.01 | 0.39 | 0.02 | 0.00
-2.25( 0O 0.00 | 0.38 [0.07 |1.88 | 1.50|1.16 (1.04 [1.04 | 1.16 | 1.50 | 1.88 | 0.07 | 0.38 | 0.00 0
-2.75| 0O 0 0.10 [ 0.27 [ 1.06 1| 0.97 | 1.18 (1.21 | 1.21 | 1.18 | 0.97 | 1.06 | 0.27 | 0.10 0 0
-3.25( 0 0 0 0.39 ({0.2810.2410.79(0.71 {0.71 1 0.79 | 0.24 | 0.28 | 0.39 0 0 0
-3.75| 0O 0 0 0 0.02 [ 0.03 [ 0.25]0.15 | 0.15 [ 0.25 | 0.03 | 0.02 0 0 0 0

Figure 4: Full 360° representation of density collection for individual geographical locations for
216 buckets.

Using Microsoft spreadsheet graph representation, a plan plot of water density was produced,
shownin Figure 5.
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Figure 5: Microsoft Excel graphical representation of actual density delivered at floor level.

Stage 5

Using ‘Microcal Origin’, data from the spreadsheet was incorporated into the software based on
an 8 x 16 grid. The grid was mirrored to provide a plotable matrix on 16 x 16 grid shown in Figure
6. The grid was then expanded by interpolation by a factor of 4 to give a matrix of 64 x 64 to
improve presentation shown in Figure 7.
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Figure 6: Shows graphical representation on a 16 x 16 grid.
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Figure 7: Shows graphical representation on a 64 x 64 grid.

Using the B4 x B4 grid, software parameters / presentation was adjusted to provide colour
contour plots, shown in Figure 8 and colour plan plots at a density height of 6 mm, shown in
Figure 9.

Sprinkler - A : Upright : 0.35Bar

Figure 8: Isometric contour plot of density from Sprinkler A.



Sprinkler - A : Upright : 0.35Bar
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Figure 9: Plan plot of density captured from Sprinkler A at 6 mm depth.

For all sprinklers tested, Excel raw data was used within Microcal Origin to produce density
plots as shown in the paper and supplementary material.



Floor Density Plot - Test Number : 01

Date of Fire Test 17" October 2023

Time of Fire Test 15:46

Duration of Fire Test 15 Minutes, 00 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

Sprinkler - A : Upright : 0.35Bar

Plan 2D Visual:

Distance ¥ {m)

Sprinkler - A : Upright : 0.35Bar

Distance X (m)




Floor Density Plot - Test Number : 02

Date of Fire Test 18" October 2023

Time of Fire Test 09:44

Duration of Fire Test 13 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

1 an
| woater aspostion
ri fmam e’ m)

Sprinkler - E : Upright : 0.35Bar

Plan 2D Visual:

Sprinkler - E : Upright : 0.35Bar

Distance ¥ {m)

-1
Distance X (m)




Floor Density Plot - Test Number : 03
Date of Fire Test 18" October 2023
Time of Fire Test 12:16
Duration of Fire Test 19 Minutes, 00 Seconds
Sprinkler Head Reference Sprinkler A
Sprinkler Head Orientation Pendant
Location of Deflector Below Ceiling 175 mm

Sprinkler Head Pressure

0.35 bar (0.33 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

1 an
| woter aspostion
5 fmam e’ m)

Sprinkler - A : Pendant : 0.35Bar

Plan 2D Visual:

W wm

Distance ¥ {m)

w-. 7

-1 0

Sprinkler - A : Pendant : 0.35Bar
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1
Distance X (m)




Floor Density Plot - Test Number : 04

Date of Fire Test 18" October 2023

Time of Fire Test 14:45

Duration of Fire Test 05 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 175 mm

Sprinkler Head Pressure 3.00 bar (3.02 bar average achieved)

Isometric 3D Visual:

Sprinkler - A : Pendant : 3.0Bar

Plan 2D Visual:

Distance ¥ {m)

Sprinkler - A : Pendant ; 3.0Bar

Distance X (m)




Floor Density Plot - Test Number : 05

Date of Fire Test 2" November 2023

Time of Fire Test 10:12

Duration of Fire Test 13 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

Sprinkler - C : Pendant : 0.35Bar

Plan 2D Visual:

Distance ¥ {m)

Sprinkler - C : Pendant : 0.35Bar

-1 0 1 2 3
Distance X (m)




Floor Density Plot - Test Number : 06

Date of Fire Test

2" November 2023

Time of Fire Test 12:36

Duration of Fire Test 13 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler D

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure

0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

| woter aspostion
r fmam e’ m)

Sprinkler - D : Pendant : 0.35Bar

Plan 2D Visual:

Sprinkler - D : Pendant : 0.35Bar

Distance ¥ {m)

Distance X (m)




Water Distribution Spray Pattern Test Number : 07

Date of Fire Test 2" November 2023

Time of Fire Test 14:49

Duration of Fire Test 15 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

1 an
| woter aspostion
ri fmam e’ m)

Plan 2D Visual:

Sprinkler - B : Pendant : 0.35Bar

Distance ¥ {m)

Distance X (m)




Floor Density Plot - Test Number : 08

Date of Fire Test 6" November 2023

Time of Fire Test 09:20

Duration of Fire Test 13 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

1 an
| woater aspostion
ri fmam e’ m)

Sprinkler - E : Pendant : 0.35Bar

Plan 2D Visual::

Sprinkler - E - Pendant : 0.35Bar

Distance ¥ {m)

Distance X (m)




Floor Density Plot - Test Number : 09

Date of Fire Test 6" November 2023

Time of Fire Test 11:44

Duration of Fire Test 06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure 3.00 bar (3.11 bar average achieved)

Isometric 3D Visual:

| VIS SEDORDN

aga

ri fmam e’ m)

Sprinkler - B : Pendant : 3.0Bar

Plan 2D Visual:

Distance ¥ {m)

Sprinkler - B : Pendant : 3.0Bar

Distance X (m)




Floor Density Plot - Test Number : 10

Date of Fire Test 6" November 2023

Time of Fire Test 14:07

Duration of Fire Test 11 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure 3.00 bar (3.10 bar average achieved)

Isometric 3D Visual:

1 an
| woter aspostion
ri fmam e’ m)

Sprinkler - C : Pendant ; 3.0Bar

Plan 2D Visual:

Sprinkler - C : Pendant : 3.0Bar

Distance ¥ {m)

Distance X (m)




Floor Density Plot - Test Number : 11

Date of Fire Test 7" November 2023
Time of Fire Test 09:07

Duration of Fire Test 13 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure

0.35 bar (0.34 bar average achieved)

Isometric 3D Visual:

1 an
| wiater seposiion
ri fmam e’ m)

Sprinkler - C : Upright : 0.35Bar

Plan 2D Visual:

Distance ¥ {m)

Sprinkler - C : Upnight : 0.35Bar

-2 -1 0 1
Distance X (m)




Floor Density Plot - Test Number : 12

Date of Fire Test 7" November 2023

Time of Fire Test 14:45

Duration of Fire Test 15 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

Sprinkler - B : Upright ; 0.35Bar

Plan 2D Visual:

Distance ¥ {m)

Sprinkler - B - Upright : 0.35Bar

=] -2 -1 0 1 2 3
Distance X (m)




Floor Density Plot - Test Number : 13

Date of Fire Test 8" November 2023
Time of Fire Test 09:43

Duration of Fire Test 15 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler D

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure

0.35 bar (0.34 bar average achieved)

Isometric 3D Visual:

1 an
| wiater sepostion
ri fmam e’ m)

Sprinkler - D : Upright : 0.35Bar

Plan 2D Visual:

Sprinkler - D : Upright : 0.35Bar

Distance ¥ {m)

=] -2 -1 0 1 2 3
Distance X (m)




Floor Density Plot - Test Number : 14

Date of Fire Test 8" November 2023

Time of Fire Test 14:07

Duration of Fire Test 06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.00 bar(3.12 bar average achieved)

Isometric 3D Visual:

1 an
| woter aspostion
ri fmam e’ m)

Sprinkler - B : Upright : 3.0 Bar

Plan 2D Visual:

Sprinkler - B : Upright : 3.0 Bar

Distance ¥ {m)

=] -2 -1 0 1 2 3
Distance X (m)




Floor Density Plot - Test Number : 15

Date of Fire Test 9" November 2023

Time of Fire Test 09:14

Duration of Fire Test 08 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.00 bar (3.03 bar average achieved)

Isometric 3D Visual:

Sprinkler - A : Upright : 3.0 Bar

Plan 2D Visual:

Distance ¥ {m)

Sprnkler - A - Upright : 3.0 Bar

Distance X (m)




Floor Density Plot - Test Number : 16

Date of Fire Test 9" November 2023

Time of Fire Test 11:40

Duration of Fire Test 07 Minutes, 03 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.00 bar (3.11 bar average achieved)

Isometric 3D Visual:

1 an
| woter aspostion
r fmam e’ m)

Sprinkler - C : Upright : 3.0Bar

Plan 2D Visual:

Sprinkler - C : Upright : 3.0Bar

Distance ¥ {m)

-3 -2 -1 0 1 2 3
Distance X (m)




Floor Density Plot - Test Number : 17
Date of Fire Test 28" November 2023
Time of Fire Test 12:56
Duration of Fire Test 08 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C
Sprinkler Head Orientation Pendant within ceiling
Location of Deflector Below Ceiling 45 mm
Sprinkler Head Pressure

Isometric 3D Visual:

3.00 bar (2.85 bar average achieved)

Plan 2D Visual:

1 an
| wiater sepostion
ri fmam e’ m)

Sprinkler - C : In-Ceiling : 3.0Bar

Distance ¥ {m)

Distance X (m)

Sprinkler - C : In-Ceiling : 3.0Bar




Floor Density Plot - Test Number : 18

Date of Fire Test 29" November 2023

Time of Fire Test 09:35

Duration of Fire Test 15 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant within ceiling

Location of Deflector Below Ceiling 45 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual:

1 an
| wiater sepostion
ri fmam e’ m)

Sprinkler - C : In-Ceiling : 0.35Bar

Plan 2D Visual:

Sprinkler - C : In-Ceiling : 0.35Bar

Distance ¥ {m)

Distance X (m)




Floor Density Plot - Test Number : 01

Date of Fire Test

17" October 2023

Time of Fire Test

15:46

15 Minutes, 00 Seconds

Duration of Fire Test

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual of 4 head layout:

x4 Array : Sprinkler - A : Upright : 0.35Bar

Distance ¥ {m)

Plan 2D Visual of 4 head layout:

x4 Array : Sprinkler - A : Upnght : 0.35Bar

Distance X (m)




Floor Density Plot - Test Number : 02

Date of Fire Test 18" October 2023

Time of Fire Test 09:44

Duration of Fire Test 13 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual Unclipped:

1
-
=

(i ) uonsedap 19Ye
i o - wm ©

o = W W e O

Sprinkler - E . Upright : 0.35Bar

Floor Density Plot - Test Number : 04

Date of Fire Test 18" October 2023

Time of Fire Test 14:45

Duration of Fire Test 05 Minutes, 01 Seconds
Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation

Pendant

Location of Deflector Below Ceiling 175 mm

Sprinkler Head Pressure 3.00 bar (3.02 bar average achieved)

Isometric 3D Visual Unclipped:

"

snEsaBERBREYE
—
e

i ) WOSEAaR JOVB AN

[
cmemaD

Sprinkler - A : Pendant : 3.0Bar




Floor Density Plot - Test Number : 06
Date of Fire Test 2" November 2023
Time of Fire Test 12:36
Duration of Fire Test 13 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler D
Sprinkler Head Orientation Pendant
Location of Deflector Below Ceiling 180 mm
Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Isometric 3D Visual Unclipped:

B A
=]

(A i) uoseaan 19y

Sprinkler - D : Pendant : 0.35Bar

Floor Density Plot - Test Number : 08
Date of Fire Test 6" November 2023
Time of Fire Test 09:20
Duration of Fire Test 13 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler E
Sprinkler Head Orientation Pendant
Location of Deflector Below Ceiling 170 mm
Sprinkler Head Pressure

0.35 bar (0.35 bar average achieved)

Isometric 3D Visual Unclipped:

1
-

[ ok uwomscdap 1ae

Sprinkler - E : Pendant : 0.35Bar




Floor Density Plot - Test Number : 09

Date of Fire Test 6" November 2023

Time of Fire Test 11:44

Duration of Fire Test 06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure 3.00 bar (3.11 bar average achieved)

Isometric 3D Visual Unclipped:

P
= @™ @

[ wady uomsodap IEM
=

Sprinkler - B : Pendant : 3.0Bar

Floor Density Plot - Test Number : 10

Date of Fire Test 6" November 2023
Time of Fire Test 14:07

Duration of Fire Test 11 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure

3.00 bar (3.10 bar average achieved)

Isometric 3D Visual Unclipped:

1

[ ok uomscdap 188

Sprinkler - C : Pendant : 3.0Bar




Floor Density Plot - Test Number : 11

Date of Fire Test 7" November 2023

Time of Fire Test 09:07

Duration of Fire Test 13 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.34 bar average achieved)

Isometric 3D Visual Unclipped:

[ wady uonsodap BN
-

Sprinkler - C : Upright : 0.35Bar

Floor Density Plot - Test Number : 14

Date of Fire Test 8" November 2023

Time of Fire Test 14:07

Duration of Fire Test 06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.00 bar (3.12 bar average achieved)

Isometric 3D Visual Unclipped:

=

[ ok uomscdap 1BVER
e 3 -
=S

o w =W =

Sprinkler - B : Upright : 3.0 Bar




Floor Density Plot - Test Number : 15

Date of Fire Test 9" November 2023

Time of Fire Test 09:14

Duration of Fire Test 08 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.00 bar (3.03 bar average achieved)

Isometric 3D Visual Unclipped:

R
3

[ wady uomsodap IEM
=S

o W = W =

Sprinkler - A : Upright : 3.0 Bar

Floor Density Plot - Test Number : 16

Date of Fire Test 9t November 2023

Time of Fire Test 11:40

Duration of Fire Test

07 Minutes, 03 Seconds
Sprinkler Head Reference Sprinkler C
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm
Sprinkler Head Pressure

3.00 bar (3.11 bar average achieved)

Isometric 3D Visual Unclipped:

& @
L

=
i
=]

[ ok uopscdap BYEA
=1

Sprinkler - C : Upright : 3.0Bar




Floor Density Plot - Test Number : 17

Date of Fire Test 28" November 2023
Time of Fire Test 12:56

Duration of Fire Test 08 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant within ceiling
Location of Deflector Below Ceiling 45 mm

Sprinkler Head Pressure

3.00 bar (2.85 bar average achieved)

Isometric 3D Visual Unclipped:

=

=

=

[ wady uomsodap IEM

[

aq
| Wiater sepostion

Sprinkler - C : In-Ceiling : 3.0Bar




Wall Wetting Test Number : W01

Date of Fire Test 13" November 2023

Time of Fire Test 11:18

Duration of Fire Test 05 Minutes, 03 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure 3.0 bar(3.13 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler C Upright 3.0 bar Vertical Level| Walla | walls
Row 5 9.4 6.4
Row 4 2.5 4.0
Row 3 0.8 11
Row 2 0.5 0.5
Row 1 0.5 0.3
Wall A Wall B
Horizontal |4 | 13 | col2 | colt | col1 | col2 | col3 | cola Meanwater |y oia | walls
position density per
mm/min wall
29 31 2.8 21 2.2 2.4 2.9 2.3 . 2.8 2.5
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler C Upright 3.0bar Vertical
WallA WallB
Level
Row 5 9.4 6.4
Row 4 12.0 10.4
Row 3 12.7 11.4
Row2 13.2 12.0
Row1 13.8 12.3
WallA WallB
% wall WallA WallB
wetting
from
sprinkler 53% 47%




Wall Wetting Test Number : W02

Date of Fire Test

13" November 2023

Time of Fire Test

12:35

Duration of Fire Test

07 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler A
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure

3.0 bar(2.99 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler A U pright 3.0 Bar Vertical Level| WallA | wallg
1}
Row 5 6.0 3.2
Row 4 42 41
Row 3 13 2.1
Row 2 0.6 0.9
Row 1 0.5 0.6
Wall A Wall B
Horizontal ) | co13 | col2 | col1 | col1 | col2 | col3 | cola Meanwater |\ oia | wallg
position density per
mm/min wall
2.5 2.4 2.2 3.0 3.0 22 1.5 2.0 . 2.5 2.2
percolumn I {(mm/min)

Cumulative Density Plot:

Side Wall Test Sprinkler A

WallA

WallB

mm/min per row

3.0 Bar Vertical WallA Walls
Level
Row 5 6.0 3.2
Row 4 10.2 7.3
Row 3 115 9.4
Row 2 121 10.3
Row 1 12.6 10.8
% Wall WallA WallB
wetting
from
sprinkler 54% 46%




Wall Wetting Test Number : W03

Date of Fire Test

13" November 2023

Time of Fire Test

14:14

Duration of Fire Test

06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler E
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure

3.0 bar(2.98 bar average achieved)

Individual Density Plot:

mm/min per row
Side Wall Test Sprinkler E Upright 3.0 Bar Vertical Level| Walla | walls
Row 5 4.4 3.6
Row 4 7.6 2.5
Row 3 2.0 1.5
Row 2 0.7 0.8
Row 1 0.4 0.7
Wall A Wall B
Horizontal |4 | 13 | col2 | colt | col1 | col2 | col3 | cola Meanwater |y oia | walls
position density per
mm/min wall
3.4 41 2.4 21 3.7 2.0 0.5 11 . 3.0 1.8
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler E Upright 3.0 Bar Vertical WallA WallB
Level
Row 5 4.4 3.6
Row 4 12.0 6.1
Row 3 13.9 7.6
Row 2 146 8.5
Row 1 15.0 9.1
WallA WallB
% Wall WallA WallB
wetting
from
sprinkler 62% 38%




Wall Wetting Test Number : W04

Date of Fire Test 13" November 2023

Time of Fire Test 15:18

Duration of Fire Test 06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler D

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure 3.0 bar (3.05 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler D Upright 3.0 Bar Vertical Level| Walla | walls
Row 5 6.9 6.3
Row 4 2.8 43
Row 3 0.4 1.0
Row 2 0.4 0.5
Row 1 0.3 0.4
Wall A Wall B
Horizontal |4 | 13 | col2 | colt | col1 | col2 | col3 | cola Meanwater |y oia | walls
position density per
mm/min wall
2.5 2.4 1.7 21 1.7 17 3.0 3.6 . 2.2 2.5
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test SpkD Upright 3.0Bar Vertical WallA Wall B
Level
Row 5 6.9 6.3
Row 4 9.7 10.6
Row 3 10.2 11.6
Row 2 10.6 12.1
Row 1 10.9 12.5
WallA WallB
% Wall WallA Wall B
wetting
from
sprinkler 47% 53%




Wall Wetting Test Number : W05

Date of Fire Test

13" November 2023

Time of Fire Test

16:18

Duration of Fire Test

06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler B
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure

3.0 bar (3.09 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler B Upright 3.0 bar Vertical Level| Walla | walls
3
Row 5 8.2 1.0
Row 4 8.1 2.5
Row 3 11 0.9
Row 2 0.5 0.8
Row 1 0.4 0.3
Wall A Wall B
Horizontal |4 | 13 | col2 | colt | col1 | col2 | col3 | cola Meanwater |y oia | walls
position density per
mm/min wall
3.7 3.9 3.7 33 1.4 0.7 11 1.2 . 3.7 11
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler B Upright 3.0 bar Vertical
WallA WallB
Level
Row 5 8.2 1.0
Row 4 16.3 3.5
Row 3 17.3 4.4
Row 2 17.8 5.3
Row 1 18.3 5.6
WallA WallB
% wall WallA WallB
wetting
from
sprinkler 77% 23%




Wall Wetting Test Number : W06

Date of Fire Test 14" November 2023

Time of Fire Test 09:29

Duration of Fire Test 05 Minutes, 03 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure 3.0 bar(3.10 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler B Upright 1.1 3.0 Bar Vertical Level| Walla | walls
Row 5 9.4 3.6
Row 4 10.0 5.9
Row 3 16 1.2
Row 2 0.7 0.4
Row 1 0.6 0.3
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
5.0 3.9 4.6 43 3.4 13 2.1 2.3 . 4.4 2.3
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side WallTest Sprinkler B Upright 3.0Bar Vertical WallA WallB
Level
Row 5 9.4 3.6
Row 4 19.4 9.5
Row 3 20.9 10.7
Row 2 216 111
Row 1 2.2 114

WallA

WallB

% Wall WallA WallB
wetting

from
sprinkler 66% 34%




Date of Fire Test 14" November 2023
Time of Fire Test 12:23

Duration of Fire Test 10 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure

0.35 bar (0.34 bar average achieved)

Individual Density Plot:

Side Wall Test

Sprinkler B

Wall A

Wall

B

Cumulative Density Plot:

Side WallTest Sprinkler B

WallA

WallB




Wall Wetting Test Number : W08

Date of Fire Test 14" November 2023

Time of Fire Test 15:08

Duration of Fire Test 10 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure 0.35 bar (0.35 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler A Upright 0.35 Bar Vertical Level| Walla | walls
A A
Row 5 1.4 0.2
Row 4 2.5 0.6
Row 3 1.0 0.7
Row 2 0.3 0.5
Row 1 0.1 0.3
Wall A Wall B
Horizontal |4 | 13 | col2 | colt | col1 | col2 | col3 | cola Meanwater |y oia | walls
position density per
mm/min wall
1.2 11 1.0 0.9 0.9 0.3 0.1 0.4 . 11 0.5
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side WallTest Sprinkler A Upright 0.35Bar Vertical WallA WallB
I s Level
Row5 14 0.2
Row 4 3.9 0.8
Row 3 5.0 1.5
Row 2 5.2 2.0
Row 1 5.4 2.3
WallA WallB
% Wall WallA WallB
wetting
from
sprinkler 70% 30%




Date of Fire Test 14" November 2023
Time of Fire Test 15:54

Duration of Fire Test 10 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure

0.35 bar (0.35 bar average achieved)

Individual Density Plot:

Side Wall Test

Sprinkler C

Wall A

WallB

Cumulative Density Plot:

Side Wall Test Sprinkler C

WallA

Upright

Wall B

0.35Bar




Wall Wetting Test Number : W10

Date of Fire Test 15" November 2023
Time of Fire Test 08:43

Duration of Fire Test 06 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Test Head Pressure

3.0 bar(3.12 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler C Pendant 3.0 Bar Vertical Level| Walla | walls
3
Row 5 6.9 3.0
Row 4 45 1.7
Row 3 2.0 11
Row 2 0.9 0.9
Row 1 0.5 0.6
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
3.6 3.2 3.4 1.6 2.7 15 1.0 0.8 . 3.0 1.5
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler C Pendant 3.0Bar Vertical WallA WallB
Level
Row 5 6.9 3.0
Row 4 11.4 4.7
Row 3 13.4 5.8
Row 2 14.3 6.8
Row 1 14.8 7.4
WallA WallB
% Wall WallA WallB
wetting
from
sprinkler 67% 33%




Wall Wetting Test Number : W11

Date of Fire Test 15" November 2023

Time of Fire Test 09:32

Duration of Fire Test 06 Minutes, 002 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 175 mm

Sprinkler Test Head Pressure 3.0 bar (3.00 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler A Pendant 3.0 Bar Vertical Level| Walla | walls
Row 5 7.6 3.1
Row 4 3.3 2.8
Row 3 12 13
Row 2 0.6 0.7
Row 1 0.4 0.4
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
2.7 2.9 2.8 21 25 0.5 2.1 15 . 2.6 1.6
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side WallTest Sprinkler A Pendant 3.0Bar Vertical Wall A WallB
Level
Row 5 76 3.1
Row 4 10.8 5.8
Row 3 121 7.1
Row 2 12.7 7.8
Row 1 131 8.2
WallA WallB
% Wall Wall A WallB
wetting
from
sprinkler 61% 39%




Wall Wetting Test Number : W12

Date of Fire Test

15" November 2023

Time of Fire Test

10:43

Duration of Fire Test

06 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler E
Sprinkler Head Orientation Pendant
Location of Deflector Below Ceiling 170 mm

Sprinkler Test Head Pressure

3.0 bar (3.02 bar average achieved)

Individual Density Plot:

mm/min per row
Side Wall Test Sprinkler E Pendant 3.0 Bar Vertical Level| WallA | wallg
A
Row 5 6.1 1.7
Row 4 4.8 1.2
Row 3 3.0 0.7
Row 2 1.0 0.5
Row 1 0.7 0.4
Wall A Wall B
Horizontal ) | co13 | col2 | col1 | col1 | col2 | col3 | cola Meanwater |\ oia | wallg
position density per
mm/min wall
41 3.7 3.7 1.0 1.7 0.6 0.3 0.9 . 3.1 0.9
percolumn I {(mm/min)

Cumulative Density Plot:

Side WallTest Sprinkler E

WallA

Pendant

mm/min per row

3.0Bar Vertical WallA WallB
Level
Row 5 6.1 1.7
Row 4 10.9 2.9
Row 3 14.0 3.6
Row 2 15.0 4.1
Row 1 15.6 4.4
WallB
% Wall WallA WallB
wetting
from
sprinkler 78% 22%




Wall Wetting Test Number : W13

Date of Fire Test 15" November 2023
Time of Fire Test 1:27

Duration of Fire Test 06 Minutes, 01 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Test Head Pressure

3.0 bar(3.10 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler B Pendant 3.0 bar Vertical Level| Walla | walls
3
Row 5 7.2 0.6
Row 4 3.3 0.6
Row 3 3.6 0.5
Row 2 2.8 0.5
Row 1 2.5 0.5
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
4.4 7.0 3.7 0.4 0.3 0.4 1.0 0.4 . 3.9 0.5
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler B Pendant 3.0 bar Vertical WallA Walls
N Level
Row 5 7.2 0.6
Row 4 10.5 12
Row 3 14.1 16
Row 2 16.8 2.2
Row 1 19.4 26
WallA WallB
% wall WallA WallB
wetting
from
sprinkler 88% 12%




Wall Wetting Test Number : W14

Date of Fire Test 15" November 2023

Time of Fire Test 12:07

Duration of Fire Test 05 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler D

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Test Head Pressure 3.0 bar (3.05 bar average achieved)

Individual Density Plot:

mm/min per row

Side WallTest  Sprinkler D Pendant Vertical Level| Walla | walls
Row 5 5.2 3.2
Row 4 2.4 1.3
Row 3 3.0 1.8
Row 2 2.6 3.2
Row 1 1.6 2.8
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
4.8 41 25 0.4 0.4 11 5.7 2.6 . 3.0 2.5
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler D Pendant 3.0bar Vertical
WallA WallB
Level
Row5 5.2 3.2
Row 4 7.6 4.5
Row 3 10.6 6.3
Row2 13.2 9.5
Row1 14.8 12.3

WallB

% wall WallA WallB
wetting

from
sprinkler 55% 45%




Date of Fire Test 15" November 2023
Time of Fire Test 13:46

Duration of Fire Test 10 Minutes, 01 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Test Head Pressure

0.35 bar (0.34 bar average achieved)

Individual Density Plot:

Side Wall Test

Sprinkler B

Wall

B

Cumulative Density Plot:

Side WallTest Sprinkler B

WallA

Pendant

WallB

0.35Bar




Date of Fire Test 15" November 2023
Time of Fire Test 14:22

Duration of Fire Test 10 Minutes, 01 Seconds
Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 175 mm

Sprinkler Test Head Pressure

0.35 bar (0.34 bar average achieved)

Individual Density Plot:

Side Wall Test

Sprinkler A

Wall

B

Cumulative Density Plot:

SideWallTest Sprinkler A

WallA

Pendant

WallB

0.35Bar




Date of Fire Test 15" November 2023

Time of Fire Test 15:02

Duration of Fire Test 10 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Test Head Pressure 0.35 bar (0.36 bar average achieved)

Individual Density Plot:

Side Wall Test  Sprinkler C Pendant 0.35

Wall A WallB

Cumulative Density Plot:

Side WallTest Sprinkler C Pendant 0.35Bar

WallA Wall B




Wall Wetting Test Number : W18

Date of Fire Test 27" November 2023

Time of Fire Test 15:01

Duration of Fire Test 07 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant in ceiling

Location of Deflector Below Ceiling 45 mm

Sprinkler Test Head Pressure 3.0 bar (2.85 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler C In ceiling 3.0 Bar Vertical Level| Walla | walls
3
Row 5 5.3 2.1
Row 4 6.0 2.7
Row 3 3.3 2.2
Row 2 1.6 1.4
Row 1 1.0 0.7
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
3.8 3.7 42 20 3.4 26 0.9 0.3 . 3.4 1.8
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side WallTest Sprinkler C Ceiling 3.0Bar Vertical Wall A WallB
Level
Row 5 5.3 21
Row 4 11.3 4.8
Row 3 14.6 7.0
Row 2 16.2 8.4
Row 1 17.2 9.1
WallA WallB
% Wall Wall A WallB
wetting
from
sprinkler 65% 35%




Date of Fire Test 27" November 2023
Time of Fire Test 15:65

Duration of Fire Test 13 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant in ceiling
Location of Deflector Below Ceiling 45 mm

Sprinkler Test Head Pressure

0.35 bar (0.37 bar average achieved)

Individual Density Plot:

Side Wall Test

Sprinkler C

In ceiling

0.35 Bar

Wall A

Cumulative Density Plot:

Side Wall Test Sprinkler C

Ceiling

0.35 Bar
N

WallA

WallB




Wall Wetting Test Number : W20

Date of Fire Test 28" November 2023

Time of Fire Test 09:24

Duration of Fire Test 15 Minutes, 03 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant in ceiling

Location of Deflector Below Ceiling 45 mm

Sprinkler Test Head Pressure 0.35 bar (0.35 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler B In ceiling 0.35 Bar Vertical Level| Walla | walls
A A
Row 5 0.4 0.2
Row 4 1.2 0.7
Row 3 0.9 0.3
Row 2 0.6 0.5
Row 1 0.7 0.3
Wall A Wall B
Horizontal |4 | 13 | col2 | colt | col1 | col2 | col3 | cola Meanwater |y oia | walls
position density per
mm/min wall
1.0 1.0 0.8 0.3 0.1 0.0 0.6 0.9 . 0.8 0.4
percolumn I (mm/min)
Cumulative Density Plot:
mm/min per row
Side Wall Test Sprinkler B Ceiling 0.35Bar Vertical WallA WallB
N Ial Level
\
Row5s 0.4 0.2
Row 4 1.6 0.8
Row3 2.5 1.2
Row2 3.2 1.6
Row 1 3.9 2.0
WallA WallB
% Wall WallA WallB
wetting
from
sprinkler 66% 34%




Wall Wetting Test Number : W21

Date of Fire Test

28" November 2023

Time of Fire Test

10:40

Duration of Fire Test

06 Minutes, 01Seconds

Sprinkler Head Reference

Sprinkler B

Sprinkler Head Orientation

Pendant in ceiling

Location of Deflector Below Ceiling

45 mm

Sprinkler Test Head Pressure

3.0 bar(2.80 bar average achieved)

Individual Density Plot:

mm/min per row
Side WallTest  Sprinkler B In ceiling 3.0 Bar Vertical Level| Walla | walls
A
Row 5 6.8 0.1
Row 4 6.0 0.2
Row 3 43 0.3
Row 2 3.1 0.5
Row 1 3.2 0.6
Wall A Wall B
Horizontal
omzomtal 14 | col3 | col2 | colt | col1 | col2 | col3 | col4 Meanwater |y oia | walls
position density per
mm/min wall
5.3 7.5 4.6 1.4 0.8 0.2 0.2 0.2 . 47 0.3
percolumn I (mm/min)
Cumulative Density Plot:
mm/min perrow
Side Wall Test Sprinkler B Ceiling 3.0Bar Vertical WallA Walls
N\ Level
Row 5 6.8 0.1
Row 4 128 0.3
Row 3 17.2 0.6
Row 2 204 11
Row1 23.6 1.7
WallA WallB
% Wall WallA WallB
wetting
from
sprinkler 93% 7%




Water Distribution Spray Pattern Test Number : 01

Date of Fire Test

17" October 2023

Time of Fire Test

15:46

Duration of Fire Test

15 Minutes, 00 Seconds

Sprinkler Head Reference Sprinkler A
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm

Sprinkler Test Head Pressure

0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:

KEY TO SYMBOLS:

DROPLETS FROM CEILING

Q 'WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER

LOCATION OF SPRINKLER HEAD

Ceiling area‘wetted = 2 m?
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Water Distribution Spray Pattern Test Number : 02

Date of Fire Test

18™ October 2023

Time of Fire Test

09:44

Duration of Fire Test

13 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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o
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KEY TO SYMBOLS:

E:} "WETTED' CEILING AREA

DROPLETS FROM CEILING

LOCATION OF SIGNIFICANT WATER

® LOCATION OF SPRINKLER HEAD

Ceiling area ‘wetted = 3 m?




Water Distribution Spray Pattern Test Number : 03

Date of Fire Test 18™ October 2023

Time of Fire Test 12:16

Duration of Fire Test 19 Minutes, 00 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 175 mm

Sprinkler Head Pressure 0.35 bar (0.33 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:

Q "WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER
DROPLETS FROM CEILING

LOCATION OF SPRINKLER HEAD

(millimetres)

Ceiling area ‘wetted = 3 m?




Water Distribution Spray Pattern Test Number : 04

Date of Fire Test 18™ October 2023

Time of Fire Test 14:45

Duration of Fire Test 05 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 175 mm

Sprinkler Head Pressure 3.00 bar (3.02 bar average achieved)

B

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:

KB '"WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER
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LOCATION OF SPRINKLER HEAD
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Ceiling area ‘wetted’ = 6 m?




Water Distribution Spray Pattern Test Number : 05

Date of Fire Test 2" November 2023

Time of Fire Test 10:12

Duration of Fire Test 13 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:

KEY TO SYMBOLS:

Q "WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER
DROPLETS FROM CEILING

® LOCATION OF SPRINKLER HEAD
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Ceiling area ‘wetted’ = <1 m?




Water Distribution Spray Pattern Test Number : 06

Date of Fire Test 2" November 2023

Time of Fire Test 12:36

Duration of Fire Test 13 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler D

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:

CB '"WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER
DROPLETS FROM CEILING

LOCATION OF SPRINKLER HEAD

Ceiling area ‘wetted’ = 2 m?




Water Distribution Spray Pattern Test Number : 07

Date of Fire Test 2" November 2023
Time of Fire Test 14:49

Duration of Fire Test 15 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure

0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:

KEY TO SYMBOLS:

Q '"WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER
DROPLETS FROM CEILING

LOCATION OF SPRINKLER HEAD
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Water Distribution Spray Pattern Test Number : 08

Date of Fire Test 6" November 2023
Time of Fire Test 09:20

Duration of Fire Test 13 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure

0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:

KEY TO SYMBOLS:

Q "WETTED' CEILING AREA

LOCATION OF SIGNIFICANT WATER
DROPLETS FROM CEILING

LOCATION OF SPRINKLER HEAD
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Water Distribution Spray Pattern Test Number : 09

Date of Fire Test 6" November 2023
Time of Fire Test 11:44

Duration of Fire Test 06 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure

3.00 bar (3.11 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:

E:} "WETTED' CEILING AREA
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DROPLETS FROM CEILING

® LOCATION OF SPRINKLER HEAD

Ceiling area‘wetted =5 m?




Water Distribution Spray Pattern Test Number : 10

Date of Fire Test 6" November 2023
Time of Fire Test 14:07

Duration of Fire Test 11 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 170 mm

Sprinkler Head Pressure

3.00 bar (3.10 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:
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LOCATION OF SPRINKLER HEAD

Ceiling area ‘wetted = 8 m?




Water Distribution Spray Pattern Test Number : 11

Date of Fire Test 7" November 2023

Time of Fire Test 09:07

Duration of Fire Test 13 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.34 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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Ceiling area ‘wetted = 2 m?




Water Distribution Spray Pattern Test Number : 12

Date of Fire Test

7" November 2023

Time of Fire Test

14:45

Duration of Fire Test

15 Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.35 bar average achieved)

Photograph Showing

Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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Water Distribution Spray Pattern Test Number : 13

Date of Fire Test 8" November 2023

Time of Fire Test 09:43

Duration of Fire Test 15 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler D

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 0.35 bar (0.34 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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Water Distribution Spray Pattern Test Number : 14

Date of Fire Test 8" November 2023
Time of Fire Test 14:07

Duration of Fire Test 06 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure

3.00 bar (3.12 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:
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LOCATION OF SPRINKLER HEAD

Ceiling area ‘wetted = 8 m?




Water Distribution Spray Pattern Test Number : 15

Date of Fire Test 9" November 2023

Time of Fire Test 09:14

Duration of Fire Test 08 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler A

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.00 bar (3.03 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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KEY TO SYMBOLS:
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Ceiling area ‘wetted = 9 m?




Water Distribution Spray Pattern Test Number : 16

Date of Fire Test 9" November 2023
Time of Fire Test 11:40
Duration of Fire Test 07 Minutes, 03 Seconds
Sprinkler Head Reference Sprinkler C
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm
3.00 bar (3.11 bar average achieved)

Sprinkler Head Pressure

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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Water Distribution Spray Pattern Test Number : 17
Date of Fire Test 28" November 2023
Time of Fire Test 12:56
Duration of Fire Test 08 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C
Sprinkler Head Orientation Pendant within ceiling
Location of Deflector Below Ceiling 45 mm
Sprinkler Head Pressure 3.00 bar (2.85 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:
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Representation of Ceiling ‘Wetting' Pattern:
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Water Distribution Spray Pattern Test Number : 18

Date of Fire Test 29" November 2023
Time of Fire Test 09:35

Duration of Fire Test 15 Minutes, 02 Seconds
Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant within ceiling
Location of Deflector Below Ceiling 45 mm

Sprinkler Head Pressure

0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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Water Distribution Spray Pattern Test Number : W03

Date of Fire Test 13" November 2023

Time of Fire Test 14:12

Duration of Fire Test 6 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Upright

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.0 bar (2.98 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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Water Distribution Spray Pattern Test Number : W04

Date of Fire Test

13" November 2023

Time of Fire Test

15:16

Duration of Fire Test

6 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler D
Sprinkler Head Orientation Upright
Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure

3.0 bar (3.05 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting’ Pattern:
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Ceiling area ‘wetted' =7 m?




Water Distribution Spray Pattern Test Number : W12

Date of Fire Test 15" November 2023

Time of Fire Test 10:42

Duration of Fire Test 6 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler E

Sprinkler Head Orientation Pendant within ceiling

Location of Deflector Below Ceiling 150 mm

Sprinkler Head Pressure 3.0 bar (3.02 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting’ Pattern:
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Water Distribution Spray Pattern Test Number : W14

Date of Fire Test 15" November 2023

Time of Fire Test 12:06

Duration of Fire Test 5 Minutes, 02 Seconds

Sprinkler Head Reference Sprinkler C

Sprinkler Head Orientation Pendant

Location of Deflector Below Ceiling 180 mm

Sprinkler Head Pressure 3.0 bar (3.05 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting’ Pattern:
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Ceiling area ‘wetted’ = 8 m?




Water Distribution Spray Pattern Test Number : W20

Date of Fire Test 28" November 2023
Time of Fire Test 09:23

Duration of Fire Test 15 Minutes, 03 Seconds
Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant within ceiling
Location of Deflector Below Ceiling 45mm

Sprinkler Head Pressure

0.35 bar (0.35 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting’ Pattern:

KEY TO SYMBOLS:

'"WETTED' CEILING AREA
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LOCATION OF SPRINKLER HEAD

2000 )
A - .\_

1000—
g, Ay —
-1000 — g
-2000 | |

-2000 -1000 0 1000 2000

(millimetres)
Ceiling area‘wetted' = 1m?




Water Distribution Spray Pattern Test Number : W21

Date of Fire Test 28" November 2023

Time of Fire Test 10:39

Duration of Fire Test B Minutes, 01 Seconds

Sprinkler Head Reference Sprinkler B

Sprinkler Head Orientation Pendant within ceiling

Location of Deflector Below Ceiling 45mm

Sprinkler Head Pressure 3.0 bar (2.8 bar average achieved)

Photograph Showing Ceiling ‘Wetting' Pattern:

Representation of Ceiling ‘Wetting' Pattern:
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