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The NOVA far detector uses PVC extrusions which have fabrication
tolerances. These tolerances affect the mass of PVC (inactive material) and
scintillator (active material) in the far detector.

This engineering note calculates the range of the mass of the detector for a
finite number of blocks and extrusions produced at the nominal dimensions,
maximum material dimensions, and minimal material dimensions. The
percent of the active mass is then calculated for the detector at these three
conditions.
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73 |Nominal Cell Width, mm
74 |Maximum Cell Width, mm
75 |Mininum Cell Width, mm
76
77 INominal Cell Height, mm
78 [Maximum Cell Height, mm
79 Mininum Cell Height, mm
80
81 |For Nominal Radius

82 INominal Cell Scint Area, mm2
83 |Maximum Cell Scint Area, mm2
84 |Minimum Cell Scint Area, mm2
85

87 |Nominal Cell Scint Area, mm2

88 |Maximum Cell Scint Area, mm2
89 |Minimurm Cell Scint Area, mm2
90

92 {Nominal Cell Scint Area, mm2
93 [Maximum Cell Scint Area, mm2
94 {Minimum Cell Scint Area, mm2
95| -

96
87

99 |Nominal Celi Width, mm
100{Maximum Cell Width, mm
101|Mininum Cell Width, rmm
102
103|Nominal Cell Height, mm
104{Maximum Cell Height, mm
105{Mininum Cell Height, mm
106
107{For Nominal Radius
108]Nominal Cell Scint Area, mm2
109|{Maximum Cell Scint Area, mm2
110{Minimum Cell Scint Area, mm2
111
1121For Minimum Radius
113|Nominal Cell Scint Area, mm2
1141Maximum Cell Scint Area, mm2
115|Minimum Cell Scint Area, mm2
116 '
117 {For Maximum Radius
118|Nominal Cell Scint Area, mm2
119{Maximum Cell Scint Area, mm2
120{Minimum Cell Scint Area, mm2
121
122
123

125{Nominal Cell Width, mm
126{Maximum Cell Width, mm
127 {Mininum Cell Width, mm
128
129{Nominal Cell Height, mm
130[Maximum Cell Height, mm
131 Mininum Cell Height, mm
132
133|For Nominal Radius
134{Nominal Cell Scint Area, mmz2
135\ Maximum Cell Scint Area, mm2
136|Minimum Cell Scint Area, mm2
137
138{For Minimum Radius
139{Nominal Cell Scint Area, mm2
140{Maximum Cell Scint Area, mm2
141{Minimum Cell Scint Area, mm2
142
143|For Maximum Radius
144|Nominal Cell Scint Area, mm2
145 Maximum Cell Scint Area, mm2
146 Minimum Cell Scint Area, mm2
147
148
149

37.11875
37.7
35.7
Ok
59.4
60
58
Ok

2124.1

2182.4

1990.9
Ok

86 |For Minimum Radius {more Scint, less PVC}))

2129.0

2187.3

1995.8
Ok

91 |For Maximum Radius {Less Scint, more PVC)

2112.0

2170.3

1978.8
Ok

371

37.7

35.7
Ok

60.8

61.4

59.4
Ok

21761

22352

2040.9
Ok

2181.0

22401

20458
Ok

2164.0

22231

2028.8
Ok

36.9
37.5
35.5
Ok
58.80
58.40
57.40

2090.8

2148.6

1958.7
Ok

20957

2153.5

1963.6
Ok

2078.7

2136.5

1946.6
Ok

72 |Interior Cell Dimensions Based on Nominal Extrusion Qutside Dimensions (Height and Width) for HORIZONTAL Extrusions (thinner webs and walls):

Net PVC X-SECTION
AREA for One 16 cell
HORIZONTAL
extrusion, mm2

FOR ALL 16 CELLS in one HORIZONTAL Extrusion
For Nominal Radius

Nominal Cell Scint Area, mm2 33,985.379
Maximum Cell Scint Area, mm2 34,9177
Minimum Cell Scint Area, mm2 31,8547
Ok
For Minimum Radius (more Scint, less PVC))
Nominal Cell Scint Area, mm2 34,064 .1
Maximum Cell Scint Area, mm2 34,996.4
Minimum Cell Scint Area, mm2 31,9334
Ok
For Maximum Radius (Less Scint, more PVC)
Nominal Cell Scint Area, mm2 ' 33,7921
Maximum Cell Scint Area, mm2 34,724.5
Minimum Cell Scint Area, mm2 31,661.5
Ok

For Nominal Radius

6,725.54
6,884.40
8,279.00

For Minimum Radius

6,663.49
6,822.35
8,216.95

For Maximum Radius

6,882.97
7,041.83
8,436.43

Net PVC X-SECTION
AREA for One 16 celi
HORIZONTAL

FOR ALL 16 CELLS in one HORIZONTAL Extrusion
For Nominal Radius

Nominal Cell Scint Area, mm2 34,816.8

Maximum Cell Scint Area, mm2 35,762.6

Minimum Cell Scint Area, mm2 32,6548
Ok

For Minimum Radius

Nominal Cell Scint Area, mm2 34,8955

Maximum Cell Scint Area, mm2 35,8413

Minimum Cell Scint Area, mm2 32,733.5
Ok

For Maximum Radius ,

Nominal Cell Scint Area, mm2 34,623.6

Maximum Cell Scint Area, mm2 35,569.4

Minimum Cell Scint Area, mm2 32,461.6
Ok

extrusion, mm2
For Nominal Radius

5,894.08
6,039.50
7,478.90

For Minimum Radius

5,815.38
5,960.80
7,400.20

.. For Maximum Radius

6,087.32
6,232.74
7,672.14

Net PVC X-SECTION
AREA for One 16 cell
HORIZONTAL

FOR ALL 16 CELLS in one HORIZONTAL Extrusion
For Nominal Radius

Nominal Cell Scint Area, mm2 33,4526

Maximum Cell Scint Area, mm2 34,3774

Minimum Cell Scint Area, mm2 31,3396
Ok

For Minimum Radius

Nominal Cell Scint Area, mm2 33,5631.3

Maximum Cell Scint Area, mm2 34,456.1

Minimum Cell Scint Area, mm2 31,4183
Ok

For Maximum Radius

Nominal Cell Scint Area, mm2 33,2594

Maximum Cell Scint Area, mm2 34,184.2

Minimum Cell Scint Area, mm2 31,146 .4
Ok

extrusion, mm2
For Nominal Radius

7,258.28
7,424.70
8,794.10

For Minimum Radius

7,179.58
7,346.00
8,715.40

For Maximum Radius

7,451.52
7,617.94
8,987.34

Horizontal Extrusions

Volume of PVC, m3

For Nominal Radius
1463.0
1497 .6
1801.0

For Minimum Radius
1449.5
1484 .1
1787.5

For Maximum Radius
1497.3
1531.9
1835.2

98 |interior Celi Dimensions Based on Maximum Material Condition Extrusion Outside Dimensions (Height and Width) for Horizontal Extrusions (thinner webs and walls):

Horizontal Extrusions

Volume of PVC, m3

For Nominal Radius
1282.2
1313.8.
1626.9

For Minimum Radius
1265.1

. 1296.7.

1609.8

For Maximum Radius
1324.2
1355.8
1669.0

124 |Interior Cell Dimensions Based on Minimum Material Condition Extrusion Outside Dimensions (Height and Width) for Horizontal Extrusions (thinner webs and walis):

Horizontal Extrusions

Volume of PVC, m3

For Nominal Radius
1578.9
1615.1
1913.0

For Minimum Radius
1561.8
1598.0
1895.9

For Maximum Radius
1621.0
1657.2
19551

Horizontal Extrusions

mass of PVC, kg

For Nominal Radius
2,179,938
2,231,429

2,683,458

For Minimum Radius
2,159,824
2,211,315
2,663,345

For Maximum Radius
2,230,966
2,282,457
2,734,486

Horizontal Extrusions

mass of PVC, kg

For Nominal Radius
1,910,438
1,957,573
2,424 123

For Minimum Radius
1,884,930
1,932,064
2,398,615

For Maximum Radius
1,973,074
2,020,209
2,486,759

Horizontal Extrusions

mass of PVC, kg

For Nominal Radius
2,352,614
2,406,555
2,850,417

For Minimum Radius
2,327,105
2,381,047
2,824,908

For Maximum Radius
2,415,250
2,469,191
2,913,053

Horizontal Extrusions

Volume of Scintillator, m3

For Nominal Radius
7393.0
7595.9
6929.5

For Minimum Radius
'7410.2

7613.0

6946.7

For Maximum Radius
7351.0
7553.8
6887.5

Horizontal Extrusions

Volume of Scintillator, m3

For Nominal Radius
7573.9
7779.6
7103.6

For Minimum Radius
7591.0
7796.8
7120.7

For Maximum Radius
7531.9
7737.6
7061.6

Horizontal Extrusions

Volume of Scintillator, m3

For Nominal Radius
7277 1
7478.3
6817.5

For Minimum Radius
7294.3
7495.4
6834.6

For Maximum Radius
72351
7436.3
6775.5

A I B | C | D I E | F | G | H ] K L] M [N ] 0
1 |Exterior Gross Volume of 16 cell PVC Extrusions (applies to both vertical and horizontal extrusions) ‘ «
2 [Nominal Exterior Height, mm 66 264.172051 12 mill glue line thickng
3 |Nominal Exterior Width, mm 635 DETECTOR DIMENSIONS ' 295 feet long space
4 [Nominal Exterior radius, mm 14.2 Number of Blocks 38
5 INominal Fillet Radius, mm 3 Number of vertical planes per "A" block 16
6 |Nominal Horz. Extru Inner Wall thickness 2.3 Number of horizontal planes per "A" block 15
7 |Nominal Vertical Extru Inner Wall thicknes 3.3 Number of vertical planes per "B" block 15
8 |Distance = Radius inner + T inner/2 10.85 Number of horizontal planes per "B" block 16
9 {Theta = cos-1 (distance/radius outer) 0.701 Number of extrusions per vertical plane 24
10 [Sin (theta) 0.645 Number of extrusions per horizonial plane 24
11 |Scallop Area = distance*radius outer*(1-sin (theta)) Length of vertical planes, meters 15.494
12 |Scallop Area, mm2 = 547 Length of horizontal planes, meturs 15.494
13 |Scallop Area Fudge Factor 0.625486883 Length of vertical planes, inches 610
14 Length of horizontal planes, inches 610
15 |gap between planes for glue, inches 0.012 Number of Vertical PlanesPlanes 593.0
16 igap between blocks in a superblock, in 0 Number of Horizontal PlanesPlanes 585.0
17 |gap between superblocks, in 0.787401575 Number of Planes 1,178.0
18 |gap between planes for glue, mm 0.3048 Sum of the vertical plane length, meters 220,510.6
19 |gap between blocks in a superblock, mm 0 Sum of the horizontal plane lengths, meters 217,535.8
20 {gap between superblocks, mm 20 Length // to beam of Bare Planes, mm 77,748.0
21 Length // to beam of Bare Planes, ft 255.1
22 |number of blocks in a super block 5 Length // to beam of Glue, ft 11
23 Inumber of fuil superblocks 7 Length of Gaps between superblocks, 0.459
24 inumber of block in last superblock 3 Length of Gaps between blocks within one superblock, fi 0
25 {number of 'A' blocks 23
26 |number of 'B' blocks 15 Overall Length of Detector, ft 256.7
27
28 PVC Specific Gravity 1.49
29 PVC Density {mg/m3) 1490
30 [Max Mat Cond Height Tolerance, mm 1.4
31 |Max Mat Cond Exterior Height, mm 67.4 Mass of Horizontal PVC of Nominal Dimensions, kg 2,179,938 9.886 kg/m
32 |{Min Mat Cond Height Tolerance, mm 0.6 Minimum mass of Horizontal PVC, kg 1,884,930 8.548 kg/m
33 |Min Mat Cond Exterior Height, mm 65.4 Maximum mass of Horizontal PVC, kg 2,913,053 13.210 kg/m
34
35 {Max Mat Cond Width Tolerance, mm 3 Mass of VERTICAL PVC of Nom. Dim., kg 3,108,342 14.289 kg/m
36 |Max Mat Cond Exterior Width, mm 638 Minimum mass of VERTICAL PVC, kg 2,761,419 12.694 kg/m
37 |Min Mat Cond Width Tolerance, mm 3 Maximum mass of VERTICAL PVC, kg 3,751,047 17.243 kg/m
38 |Min Mat Cond Exterior Width, mm 632
39 SUM MASS OF PVC of Nominal Dimensions, kg 5,288,280
40 |Max Mat Cond Radius Tolerance, mm 0.7 SUM MASS OF PVC of Minimal Dimensions, kg 4,646,349
41 |Max Mat Cond Exterior radius, mm 13.5 SUM MASS OF PVC of Maximal Dimensions, kg 6,664,100
42 |Min Mat Cond Radius Tolerance, mm 1.4 ,
43 |Min Mat Cond Extericr radius, mm 15.6 Scintiliator Specific Gravity 0.8529
44 Scintillator Density (kg/m3) 852.9
45 |For Nomina!l Radius
46 |Nominal Gross Area extr, mm2 40,710.9 Mass of Horizontal Scintillator of Nom. Dim., kg 6,305,520
47 |Max Gross Area extr, mm2 41,802.1 Minimum mass of Horizontal Scintillator, kg 5,778,782
48 [IMin Gross Area extr, mm2 40,133.7 Maximum mass of Horizontal Scintillator, kg 6,599,408
49
50 |For Minimum Radius Mass of VERTICAL Scintillator of Nom. Dim, kg 5,880,528
51 {Nominal Gross Area extr, mm2 40,7276 Minimum mass of VERTICAL Scintillator, kg 5,461,926
52 [Max Gross Area extr, mm?2 41,818.8 Maximum mass of VERTICAL Scintiliator, kg 6,200,283
53 |Min Gross Area extr, mm2 40,150.4
54 SUM MASS OF Scintillator of Nom. Dim., kg 12,186,047
55 (For-Maximum Radius - -~ - 1SUM MASS-OF Scintillator of Min. Dim., kg——— ooooA1,240,707 - -
56 |Nominal Gross Area extr, mm2 40,675.1 SUM MASS OF Scintillator of Max. Dim., kg 12,799,692
57 [Max Gross Area extr, mm2 41,7686.3
58 |Min Gross Area extr, mm2 40,097.9 SUM Volume of Scintillator of Nom. Dim., gallons 3,774,432
59 SUM Volume of Scintillator of Min. Dim., gallons 3,481,628
60 SUM Volume of Scintillator of Max. Dim., gallons 3,964,499
61 lInterior Cell Dimension Tolerances for HORIZONTAL Extrusions {thinner webs and walls):
62 |Nominal Wall Thickness 3.3
63 {Max Mat CondWall Thickness tolerance 0.7 SUM MASS OF Whole detector of Nom. Dim., kg 17,474,327
64 |Min Mat CondWall Thickness tolerance -0.3 SUM MASS OF Whole Detector of Min. Dim., kg 15,887,056 0.909165521
65 SUM MASS OF Whole Detector of Max. Dim., kg 19,463,792 1.113850702
66 |Nominal corner Radius 9.7
67 |Max Mat Cond Corner Radius tolerance -0.3 Percent Active Mass of Detector «.f Nominal Dimensions, kg 0.6974
68 IMin Mat Cond Corner Radius tolerance 0.7 Percent Active Mass of Detector of Minimal Dimensions, kg 0.7075
69 Percent Active Mass of Detector of Maximal Dimensions, kg 0.6576
70
71

Horizontal Extrusions

Mass of Scintillator, K

For Nominal Radius
6,305,520
6,478,503
5,910,205

For Minimum Radius
6,320,121
6,493,104
5,924,807

For Maximum Radius
6,269,666
6,442 649
5,874,351

Horizontal Extrusion

Mass of Scintillator, j

For Nominal Radius
6,459,786
6,635,262
6,058,653

For Minimum Radius
6,474,387
6,649,864
6,073,254

For Maximum Radius
' 6,423,932
6,599,408
6,022,799

Horizontal Extrusions

Mass of Scintillator, k

For Nominal Radius
6,206,677
6,378,257
5,814,635

- For Minimum Radius

6,221,279
6,392,859
5,829,237

For Maximum Radius
6,170,823

6,342,404
5,778,782

151 Nominal Wall Thickness

152{Max Mat CondWall Thickness tolerance
153|Min Mat CondWall Thickness tolerance
154
155|Nominal corner Radius

156|Max Mat Cond Corner Radius tolerance
157{Min Mat Cond Corner Radius tolerance
158|ff
159
160

162{Nominal Cell Width, mm
163|Maximum Cell Width, mm
1684 Mininum Cell Width, mm
165
166{Nominal Cell Height, mm
167 |Maximum Cell Height, mm
168|Mininum Cell Height, mm
169
170|For Nominal Radius

17 1{Nominal Cell Scint Area, mm2
17 2{Maximum Cell Scint Area, mm2
173 {Minimum Cell Scint Area, mm?2
174

176{Nominal Cell Scint Area, mm2

177 Maximum Cell Scint Area, mm?2
[178]Minimum Cell Scint Area, mm2
T R e

181{Nominal Cell Scint Area, mm2

182{Maximum Cell Scint Area, mm2
183|Minimum Cell Scint Area, mm2
184
185
186

188|Nominal Cell Width, mm
189 Maximum Cell Width, mm
180{Mininum Cell Width, mm
191
192{Nominal Cell Height, mm
193{Maximurn Cell Height, mm
194 Mininum Cell Height, mm
195
196|For Mominal Radius
197|Nominal Cell Scint Area, mm2
198 Maximum Cell Scint Area, mm2
199|Minimum Cell Scint Area, mm2
200
201|For Minimum Radius
202|Nominal Cell Scint Area, mm2
203|Maximum Cell Scint Area, mm?2
204 Minimum Cell Scint Area, mm2
205
206{For Maximum Radius

207 {Nominal Cell Scint Area, mm2
208 Maximum Cell Scint Area, mm2
209|Minimum Cell Scint Area, mm2
210
211
212

' - ,,A.AV,,,.OK.“WMM
180|For Maximum Radius (Less Scint, more PVC)

4.8
0.7
-0.3

2.4

-0.3

0.7
1.00041111

36.0
36.6
34.6
Ok
56.4
57
55
Ok

1954 .2

2010.0

1826.8
Ok

175|For Minimum Radius {more Scint, less PVC))

1959.0
2014.8

1942.5

1998.3

1815.1
Ok

36.2

36.8

36.0
Ok

57.8

58.4

56.4
Ok

2015.4

2072.2

1954.2
Ok

2020.2

2076.9

1959.0
Ok

2003.7

2060.5

1942.5
Ok

1831.6

150}interior Cell Dimension Tolerances for Vertical Extrusions (Thicker webs and walls):

161|Interior Cell Dimensions Based on Nominal Extrusion Outside Dimensions (Height and Width) for Vertical Extrusions (Thicker webs and walls):

Net PVC X-SECTION
AREA for One 16 cell
HORIZONTAL

FOR ALL 16 CELLS in one Vertical Extrusion
For Nominal Radius

Nominal Cell Scint Area, mm2 31,267.178
Maximum Cell Scint Area, mm2 32,159.9
Minimum Cell Scint Area, mim?2 29,228.9
Ok
For Minimum Radius (more Scint, less PVC))
Nominal Cell Scint Area, mm2 31,3434
Maximum Cell Scint Area, mm?2 32,236.1
Minimum Cell Scint Area, mm2 29,3051
it i e
For Maximum Radius {Less Scint, more PVC) " For Max
Nominal Cell Scint Area, mm2 31,079.7
Maximum Cell Scint Area, mm?2 31,972.4
Minimum Cell Scint Area, mm2 29,0414
Ok ’

extrusion, mm2
For Nominal Radius

9,460.4779
9,659.39
10,921.30

For Minimum Radius

9,384.25
9,683.16
10,845.07

imum Radius
9,647.95
9,846.86
11,108.78

Net PVC X-SECTION
AREA for One 16 cell
HORIZONTAL

FOR ALL 16 CELLS in one Vertical Extrusion
For Mominal Radius

Nominal Cell Scint Area, mm2 32,246.8

Maximum Cell Scint Area, mm?2 33,154.8

Minimum Cell Scint Area, mm2 31,267.2
Ok

For Minimum Radius

Nominal Cell Scint Area, mm2 32,323.1

Maximum Cell Scint Area, mm2 33,231.0

Minimum Cell Scint Area, mm2 31,3434
Ok

For Maximum Radius

Nominal Cell Scint Area, mm2 32,0594

Maximum Cell Scint Area, mm2 32,967.3

Minimum Cell Scint Area, mm2 31,079.7
Ok

extrusion, mm2
For Nominal Radius

8,480.82
8,664.49
8,883.04

For Minimum Radius

8,404.59
8,588.26
8,806.81

For Maximum Radius

8,668.29
8,851.96
9,070.52

Vertical Extrusions

Volume of PVC, m3

For Nominal Radius
2086.1
2130.0
2408.3

For Minimum Radius
‘ 2069.3

2113.2

2391.5

For Maximum Radius
2127.5
2171.3
2449.6

187|interior Cell Dimensions Based on Maximum Material Condition Extrusion Outside Dimensions (Height and Width) for Vertical Extrusions (Thicker webs and walls):

Vertical Extrusions =

Volume of PVC, m3

For Nominal Radius
1870.1
1910.6

1958.8

For Minimum Radius
"~ 1853.3

1893.8

1942.0

For Maximum Radius
1911.5
1952.0
2000.1

213|Interior Cell Dimensions Based on Minimum Material Condition Extrusion Outside Dimensions (Height and Width) for Vertical Extrusions (Thicker webs and walls):

Vertical Extrusions

mass of PVC, kg

For Nominal Radius
3,108,342
3,173,696
3,588,311

For Minimum Radius
3,083,297
3,148,651
3,563,266

3,169,940
3,235,293
3,649,909

Vertical Extrusions

mass of PVC, kg

For Nominal Radius
2,786,464
2,846,811
2,918,619

For Minimum Radius
2,761,419
2,821,766
2,893,574

For Maximum Radius
2,848,062
2,908,408
2,980,216

- For Maximum Radius

Vertical Extrusions

Volume of Scintillator, m3

For Nominal Radius
6894.7
7091.6
6445.3

For Minimum Radius
‘ 6911.6
7108.4

6462.1

- For Maximum Radius
6853.4

7050.3
6403.9

Vertical Extrusions

Volume of Scintillator, m3

For Nominal Radius
7110.8
7311.0
6894.7

For Minimum Radius
7127.6
7327.8
6911.6

For Maximum Radius
7069.4
7269.6
6853.4

Vertical Extrusions
Mass of Scinfillator, K
For Nominal Radius
5 380,528
648,428
5197,185

For Minimum Radius
5894,864
6,062,764
5511,521

ForMaximum«Radius
5,845,268
6,013,169
5,461,926

Vertical Extwsions

Mass of Scintillator, K

For Nominal Radius
6,064,776
6,235,543
5,880,528

For Minimum Radius
6,079,112
6,249,879
5,894,864

For Maximum Radius
‘ 6,029,516
6,200,283
5,845,268

214i{Nominal Cell Width, mm 35.8 '

215Maximum Cell Width, mm 36.4

216{Mininum Cell Width, mm 34.4

217 Ok

218|Nominal Cell Height, mm 55.8 Net PVC X-SECTION

219[Maximum Cell Height, mm 56.4 AREA for One 16 cell ,

220{Mininum Cell Height, mm 54.4 HORIZONTAL Vertical Extrusions Vertical Extrusions Vertical Extrusions Vertical Extrusions
221 Ok FOR ALL 16 CELLS in one Vertical Extrusion extrusion, mm2 Volume of PVC, m3 mass of PVC, kg Volume of Scintillator, m3 Mass of Scinttillator, K

222|For Nominal Radius For Nominal Radius For Nominal Radius For Nominal Radius For Nominal Radius For Nominal Radius For Nominal Radius

223INominal Cell Scint Area, mm2 1922.1 Nominal Cell Scint Area, mm2 30,754.2 9,395.98 2071.9 3,087,151 6781.6 5,784,057

224|Maximum Cell Scint Area, mm2 1977.5 Maximum Cell Scint Area, mm2 31,639.4 8,510.80 1876.7 2,796,316 6976.8 5,850,536

225{Minimum Cell Scint Area, mm?2 1795.9 Minimum Cell Scint Area, mm2 V 28,733.6 11,416.60 25175 3,751,047 6336.1 5,404,032

226 Ok Ok ~ ~ ‘

227For Minimum Radius For Minimum Radius For Minimum Radius For Minimum Radius “For Minimum Radius For Minimum Radius For Minimum Radius

228[Nominal Cell Scint Area, mm2 1926.9 Nominal Cell Scint Area, mm2 30,830.5 9,319.75 2055.1 3,062,106 6798.4 5,798,393

2281Maximum Cell Scint Area, mm?2 1982.2 Maximum Cell Scint Area, mm?2 31,7156 8,434.57 1859.9 2,771,270 6993.6 5‘964,872

530 Minimum Cell Scint Area, mm2 1800.6 Minimum Cell Scint Area, mm2 28,809.8 11,340.37 2500.7 3,726,002 6352.9 5‘418’368
31 Ok Ok o

232{For Maxumum Radnus For Maximum Radius For Maximum Radius For Maximum Radius For Maximum Radius For Maximum Radius For Maximum Radius

233{Nominal Cell Scint Area, mm2 1910.4 Nominal Cell Scint Area, mm2 30,566.8 9,683.46 2113.3 3,148,748 6740.3 5,748,798

234 1Maximum Cell Scint Area, mm2 1965.7 Maximum Cell Scint Area, mm2 31,451.9 8,698.28 1918.1 2,857’913 6935'5 53915’277

235{Minimum Cell Scint Area, mm2 1863.2 Minimum Ceil Scint Area, mm2 29,8114 10,338.85 2279.8 3:396:942 6573.7 5!606‘728
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Extorior Gross Yolume of 16 cell PVC Extrusions (applies to both vertical and h¢

Nominal Exterior Height, mm

Nominal Exterior Width, mm

Nominal Exterior radius, mm

Nominal Fillet Radius, mm

Nominal Horz. Extru Inner Wall thickness

Nominal Vertical Exiru Inner Wall thickness

[osE RNERe >R RE1E N ROUR Rt By

Distance = Radius inner + T inner/2

©w

Theta = cos-1 (distance/radius outer)

-
o

Sin (theta)

-
-

-
N

Scallop Area, mm2 =

-
W

Scaliop Area Fudge Factor

-
Eo

-
(&3]

gap between planes for glue, inches

-
[}

gap between blocks in a superblock, in

——b
~J

gap between superblocks, in

-
o]

gap between planes for glue, mm

—
©

gap between blocks in a superblock, mm

el
[

gap between superblocks, mm

N
—

N
N

number of blocks in a super block

NI
w

number of full superblocks

N
>N

number of block in last superblock

N
1

number of ‘A’ blocks

DS
o

number of 'B' blocks

N
-~

230 tMax Mat Cond Height Tolerance, mm

31 IMax Mat Cond Exterior Height, mm

32 |Min Mat Cond Height Tolerance, mm

33 IMin Mat Cond Exterior Height, mm

35 {Max Mat Cond Width Tolerance, mm

36 |Max Mat Cond Exterior Width, mm

37 |Min Mat Cond Width Tolerance, mm

38 {1Min Mat Cond Exterior Width, mm

40 | Miax Mat Cond Radius Tolerance, mm

41 {Max Mat Cond Exterior radius, mm

42 Min Mat Cond Radius Tolerance, mm

43 |Min Mat Cond Exterior radius, mm

45 iFor Nominal Radius

46 {Nominal Gross Area extr, mm2

47 |Max Gross Area extr, mm2

48 |Min Gross Area extr, mim2

50 |For Minimum Radius

51 iNominal Gross Area exir, mmz

52 IMax Gross Area extr, mm2

53 IMin Gross Area exir, mm2

55 IFor Maximum Radius

56 |Nominal Gross Area exir, mm2

57 (Max Gross Area extr,mmz

58 |Min Gross Area extr, mm2

59

50

62 |Nominal Wall Thickness

63 |Max Mat CondWall Thickness tolerance

64 IMin Mat CondWall Thickness tolerance

65

56 |Nominal corner Radius

67 |Max Mat Cond Corner Radius tolerance

568 |Min Mat Cond Corner Radius tolerance

69

70

71

73 {Nominal Cell Width, mm

74 {Maximum Cell Width, mm

75 IMininum Celi Width, mm

76

77 |Nominal Cell Height, mm

78 |Maximum Cell Height, mm

79 |Mininum Cell Height, mm
80 v

81 |For Nominal Radius

82 [Nominal Cell Scint Area, mm2

83 {Maximum Cell Scint Area, mm2

84 |Minimum Cell Scint Area, mm2

85

87 INominal Cell Scint Area, mmZ2

88 [Maximum Cell Scint Area, mm2

80 {Minimum Cell Scint Area, mm2

o0

92 |Nominal Cell Scint Area, mm2

93 |Maximum Cell Scint Area, mm2

94 |Minimum Cell Scint Area, mm2

a9 |Nominal Cell Width, mm

100! Maximum Cell Width, mm

101 IMininum Cell Width, mm

102

103{Nominal Celi Height, mm

104 Maximum Cell Height, mm

105|Mininum Cell Height, mm

106

107|For Nominal Radius

103|Nominal Cell Scint Area, mm2

109! Maximum Cell Scint Area, mm?2

110 Minimum Cell Scint Area, mm2

111

112|For Minimum Radius

112! Nominal Cell Scint Area, mm2

114iMaximum Cell Scint Area, mm2

115{Minimum Cell Scint Area, mm2

116

117|For Maximum Radius

118|Nominal Cell Scint Area, mm2

1191 Maximum Celt Scint Area, mm2

1201 Minimum Cell Scint Area, mm2

121

122

123

125 Nominal Cell Widih, mm

126 Maximum Cell Width, mm

127 1 Mininum Cell Width, mm

128

129iNominal Cell Height, mm

130 Maximum Cell Height, mm

131 | Mininum Cell Height, mm

132

Scallop Area = distance’radius outer™(1 -sin (thetay)

§

86 |For Minimum Radius {more Scing, less PVC})

91 |For Maximum Radius {(Less Scint, more PVC)

66 264.172051
635 DETECTOR DIMENSIONS :
=9.4+4.8 Number of Blocks 38
3 Number of vertical planes per "A" block 16
2.3 Number of horizontal planes per "A" block 15
3.3 Number of vertical planes per "B" block 15
=R66+B6/2 Number of horizontal planes per "B" block 16
=ACOS(B8/B4) Number of extrusions per vertical plane 24
=SIN(B9Y) Number of extrusions per horizontal plane 24
Length of vertical planes, meters =(G13*2.54/100
=B8*B4*(1-B10) Length of horizontal pianes,( meters =G14*2.54/100
0.625486883452639 Length of vertical planes, inches 610 '
' Length of horizontal planes, inches 610
0.012 Number of Vertical PlanesPlanes =(B25*G5)+(B26*G6)
0 Number of Horizontal PlanesPlanes =(B25*G6)+(B26*G8)
=2/2 54 Number of Planes =($G$4/2)*($G$5+$G$6)+($G$4/2)*($G$7+3$G!
=B15*25.4 Sum of the vertical plane length, meters =G156*G9*G11
=B16*25.4 Sum of the horizontal plane lengths, meters =G16*G10*G12
=B17*25.4 Length /I to beam of Bare Planes, mm =G17*$B%2
Length // to beam of Bare Planes, ft =(G20/25.4)/12
5 Length // to beam of Glue, ft ' =G4*(2*G6)*B15/12
=INT(G4/B22) Length of Gaps between superblocks, ft =7*B20/25.4/12
=(G4-(B22*B23) Length of Gaps between blocks within one superblock, ft =(G4-7)*B16/12
=3*B23+2
=2*B23+1 Overall Length of Detector, ft =SUM(G21:G24)
PVC Specific Gravity 1.49
PVC Density (mg/m3) =1000*G28
1.4
=B2+B30 Mass of Horizontal PVC of Nominal Dimensions, kg =K82 =(G31/$G$18
06 Minimum mass of Horizontal PVC, kg / =MIN(K82:K84,K87:K89,K92:K94,K108:K110 =G32/$G%$18
=B2-B32 Maximum mass of Horizontal PVC, kg =MAX(K82:K84,K87:K89,K92:K94,K108:K11! =(G33/$G$18
3 Mass of VERTICAL PVC of Nom. Dim., kg - =K171 =G35/$G$19
=B3+B35 Minimum mass of VERTICAL PVC, kg =MIN(K171:K173,K176:K178,K181:K183,K19 =G36/$G$19
3 Maximum mass of VERTICAL PVC, kg =MAX(K171:K173,K176:K178, K181:K183,K1! =G37/$G$19
=B3-B37
SUM MASS OF PVC of Nominal Dimensions, kg =G31+G35
=B30/2 SUM MASS OF PVC of Minimal Dimensions, kg =(G32+G36
=B4-B40 SUM MASS OF PVC of Maximal Dimensions, kg =G33+G37
1.4
=B4+B42 Scintillator Specific Gravity 0.8529
Scintillator Density (kg/m3) =G43*1000
=($B$3*$B$2)-(($B$42)*(4-FP10)-(30*B12"B1< Mass of Horizontal Scintillator of Nom. Dim., kg =082

=($B$31*$B$36)-(($B$4"2)"14-PI()))-(30*B12*E
=($B$33*$B$38)-(($B$4*2)*(4-P1()))-(30"B12*E

=($B$3*$B$2)-($B$4112)*(4-PI()))-(30*B12*B1
=($B$31*$B$36)-($B$4112)*(4-PI())-(30"B12*
=(3B$33*B$38)-(($B$4172)*(4-PI())-(30*B12”

=(3B$3*$8$2)-(($B$43"2)*(4-PI()))-(30*B12*B1

 =($B$31*$B$36)-(($B$4312)*(4-PI()-(30"B12’

=($B$33*$B$38)-((5B$43°2)*(4-P1()))-(30"B12*

61 linterior Cell Dimension Tolerances for HORIZONTAL Extrusions (thinner webs a

3.3
0.7
-0.3

9.7
-0.3
0.7

72 linterior Cell Dimensions Based on Nominal Extrusion Ouiside Dimensions (Heig

=(B3 - 2*(B62) -15%(2.3))/16
=$B$73-2*$B$64

=$B$73-2"$B$63
=IF(AND(B74>B73,B73>B75),"0Ok","NG")
=B2-2*B62

=$B$77-2*$B$64

=$B$77-2*$B$63

=IF(AND(B78>B77 B77>B79),"Ok","NG")

=(B73*B77)-((4-Pi() ($B$66°2))
=(B74*B78)-((4-P1())*(5B$66"2))
=(B75*B79)-((4-P1())($B$66"2))
=IF(AND(B83>B82,B82>B84),"0k","NG")

=(B73*B77)-((4-PI()*(($B$66+$B$67)"2))
=(B74*B78)-((4-P1())*($B$66+$B$67)"2))
=(B75*B79)-((4-P1())*($B$66+$B$67)"2))
=IF(AND(B88>B87,B87>B89),"Ok","NG")

=(B73*B77)-((4-P1()*(($B$66+$B$68)"2))
=(B74*B78)-((4-P1())*(($B$66+$B$68)"2))
=(B75*B79)-((4-P1())*(($B$66+$B$68)"2))
=IF(AND(B93>B92,B92>B94),"Ok","NG")

o8 |Interior Cell Dimensions Based on Maximum Material Condition Extrusion Outsi

=((B3-2*B62-15*B6))/16

=B99-2*$B$64

=B99-2*$B$63
=|F(AND(B10C>B99,B99>B101),"0k","NG")
=B77+B30

=B103-2*$B$64

=B103-2*$B$63
=|F(AND(B104>B103,B103>B1 05),"Ok","NG")

=(B99*B103)-((4-P1())*($B$66"2))
=(B100*B104)-((4-P1())*($B$66"2))
=(B101*B105)-((4-P1()*($B$65"2))
=IF(AND(B109>B108,8108>B110),"OK","NG")

=(B99*B103)-((4-P1())*(($B$66+$B$67)"2))
=(B100*B104)-((4-P1()*($B$66+$B$67)"2))
=(B101*B105)-((4-P1())*((5B$66+$B$67)"2))
=IF(AND(B114>B113,B113>B115),"OK","NG")

=(B99*B103)-((4-P1()*(($B$66+$B$68)"2))
=(B100*B104)-((4-P1())*(($B$66+$B$68)"2))
=(B101*B105)-((4-P1())*(($B$66+$B$68)"2))
=IF(AND(B119>B118,B118>B120,"0K","NG")

124linterior Cell Dimensions Based on Minimum Material Condition Extrusion Qutsi

=$B$73-$B$37/16

=B125-2*$B$64

=B125-2*$B$63
=IF(AND(B126>B125,8125>B127),"0k","NG")
=B77-B32

=B129-2*$B%64

=B129-2*$B$63
=|F(AND(B130>B129,B129>B131),"Ok","NG")

Minimum mass of Horizontal Scintillator, kg
Maximum mass of Horizontal Scintillator, kg

Mass of VERTICAL Scintillator of Nom. Dim, kg
Minimum mass of VERTICAL Scintillator, kg
Maximum mass of VERTICAL Scintillator, kg

=MIN($0$93:$0$95,$0$98:$0$100,$0$103:4
=MAX($O$93:$O$95,$O$98:$0$1 00,50$103:

=0171
=MIN($0$182:$0$184,$0$187:$0$189,$0%1!
=MAX($0$182:$0$184,$0$187:$0$189,$0$1

SUM MASS OF Scintillator of Nom. Dim., kg =G46+G50

SUM MASS OF Scintillator of Min. Dim., kg =G47+G51

SUM MASS OF Scintillator of Max. Dim., kg =GA48+G52

SUM Volume of Scintillator of Nom. Dim., gallons =G54/$GHA4 IK$2

SUM Volume of Scintiilator of Min. Dim., gallons =G55/$G$44*$K$2

SUM Volume of Scintillator of Max. Dim., gallons =G56/$G$44*$K$2

SUM MASS OF Whole detector of Nom. Dim., kg =G39+G54

SUM MASS OF Whole Detector of Min. Dim., kg =G40+G55 =G64/G63

SUM MASS OF Whole Detector of Max. Dim., kg =G41+G56 =G65/G63
Percent Active Mass of Detector of Nominal Dimensions, kg =G54/(G54+G39)
Percent Active Mass of Detector of Minimal Dimensions, kg =G55/(G55+G40)
Percent Active Mass of Detector of Maximal Dimensions, kg =G56/(G56+G41)

FOR ALL 16 CELLS in one HORIZONTAL Extrusion
=A81
=A82
=A83
=A84

=A86

=AB7

=A88
=A89

=A%1
=A92
=A93
=A04

FOR ALL 16 CELLS in one HORIZONTAL Extrusion
=A107
=A108
=A109
=A110

=A112
=A113
=A114
=A115

=A117
=A118
=A119
=A120

FOR ALL 16 CELLS in one HORIZONTAL Extrusion

=B§2*16
=B83*16
=B84*16
=IF(AND(E83>E82 E82>E84),"OK","NG")

=B87*16
=B88*16
=B89*16
=IF(AND(E88>E87,E87>E89),"Ok","NG")

=B92*16
=B93*16
=B94*16
=|F(AND(E93>E92,E92>E94),"Ok","NG")

=B108*16
=B109*16
=B110*16
=|IF(AND(E109>E108,E108>E110),"0k","NG")

=B113*16
=B114*16
=B115*16
=|IF(AND(E114>E113,E113>E115),"0k","NG")

=B118*16
=B119*16
=B120*16
=|F(AND(E119>E118,E118>E120),"Ok","NG")

Net PVC X-SECTION AREA for One 16 cell
HORIZONTAL extrusion, mm2

=D81
=$B$46-E82
=B47-E83
=B48-E84

For Minimum Radius
=B51-E87
=B52-E88
=B53-E89

For Maximum Radius
=B56-E£92
=B57-E93
=B58-E£94

Net PVC X-SECTION AREA for One 16 cell
HORIZONTAL extrusion, mm2

=D107

=B46-E108

=B47-E109

=B48-E110

=D112

=B46-E113
=B47-E114
=B48-E115

=D117

=B46-E118
=B47-E119
=B48-E120

Net PVC X-SECTION AREA for One 16 cell
HORIZONTAL extrusion, mm2 ‘

Horizontal Extrusions
Volume of PVC, m3
=G81
=$G$19*G82/1000/1000
=$G$19*G83/1000/1000
=$G$19*G84/1000/1000

=G86

=$G$19*G87/1000/1000
=$G$19*G88/1000/1000
=$G$19*G89/1000/1000

=G91

=$G$19*G92/1000/1000
=$G$19*G93/1000/1000
=$G$19*G94/1000/1000

Horizontal Extrusions

Volume of PVC, m3
=G107
=$G$19*G108/1000/1000
=$G$19*G109/1000/1000
=$G$19*G110/1000/1000

=G112

=$G$19*G113/1000/1000
=$G$19*G114/1000/1000
=$G$19*G115/1000/1000

=G117 ,
=$G$19*G118/1000/1000
=$G$19*G119/1000/1000

=$G$19*G120/1000/1000

Horizontal Extrusions
Volume of PVC, m3

Horizontal Extrusions
mass of PVC, kg

=181

=|82*$G$29
=183*$G$29
=|84*$G$29

=186

=I87*$G$29
=188*$G$29
=189*$G$29

=191
=192*$G$29
=193*$G$29

- =194*$G$29

Horizontal Extrusions
mass of PVC, kg

=107

=1108*$G$29
=1109*$G$29
=[110*$G$29

=112

=1113*$G$29
=1114*$G$29
=1115*$G$29

=117

=1118*$G$29
=1119*$G$29
=1120*$G$29

Horizontal Extrusions
mass of PVC, kg

kg/m
kg/m
kg/m

kg/m
kg/m
kg/m

=179

Volume of Scintillator, m3
=81
=$G$19*E82/1000/1000
=$G$19*E83/1000/1000
=$G$19*E84/1000/1000

=186

=$G$19*E87/1000/1000
=$G$19*E88/1000/1000
=$G$19*E89/1000/1000

={91

=$GS519*E92/1000/1000
=$G$19*E93/1000/1000
=$G$19*E94/1000/1000

=105

Volume of Scintillator, m3
=107
=$G$19*E108/1000/1000
=$G$19*E109/1000/1000
=$G$19*E110/1000/1000

=112

=$G$19*E113/1000/1000
=$G$19*E114/1000/1000
=$G$19*E115/1000/1000

=117

=$G$19*E118/1000/1000
=$G$19*E119/1000/1000
=$G$19*E120/1000/10C0

=131
Volume of Scintillator, m3

12 mill glue line thickness
295 feet long space

Mass of Scintillator, ky
=i

=MB2 G544
=MB3I*EGH44

=MB4*EGE44

=86

=MB7T* G544
=MB8*GGE44
=MBY* G544

=M91

=M92*$G$44
=M93°$GH44
=M94*$G$44

=pM105

Mass of Scintillator, kg
=107

=M108* 56544
=M109"5GH44

=M110" G544

Mii2
M11375GE44
=h114*$ G544
=M1 1556544

i

il

=M117
=M118*5G544
=M115"$G344

=W120%$G 544

=131
Mass of Scintiliator, kg

169
170{For Nominai Radius

174 1Nominal Cell Scint Area, mm2
172 aximum Cell Scint Area, mm2
173 Minimum Cell Scint Area, mmz2
174

176|Nominal Cell Scint Area, mm2

1771 Maximum Cell Scint Area, mm2
178|Minimum Cell Scint Area, mm2
179

181!Nominal Cell Scint Area, mm2

182 Maximum Cell Scint Area, mm2
183! Minimum Cell Scint Area, mmz2
184
185
186

188 Nominal Cell Width, mm
189 Maximum Cell Width, mm
190 Mininum Cell Width, mm
191
192{Nominal Cell Height, mm
193 Maximum Cell Height, mm
194 Mininum Cell Height, mm
195
196{For Nominal Radius

107 Nominal Cell Scint Area, mm2
108|Maximum Cell Scint Area, mm2
190! Minimum Cell Scint Area, mm2
200
201 For Minimum Radius
202{Nominal Cell Scint Area, mim2
203 Maximum Cell Scint Area, mim2
2041 Minimum Cell Scint Area, mm2
205
206|For Maximum Radius
207|Nomina! Cell Scint Area, mm2
208! Maximum Cell Scint Area, mm2
200! Minimum Cell Scint Area, mm2
210
211
212

214 Nominal Cell Width, mm
215{Maximum Cell Width, mm
216 Mininurn Cell Width, mm
217
218{Nominal Cell Height, mm
219IMaximum Cell Height, mm
220{Mininum Cell Height, mm
221

175|For Minimum Radius (more Scint, less PVC))

1801 For Maximum Radius (Less Scint, more PVC)

187 lInterior Cell Dimensions Based on Maximum Material Condition Extrusion Outs ;
e e mBAB2HBBEING e o e _—

=IF(AND(B167>B166,8166>B168),"Ok","NG")

=(B162"B166)-((4-P1()*($B$155"2))
=(B163*B167)-((4-P1())*($B$155"2))
=(B164*B168)-((4-P1()*($B$155"2))
=IF(AND(B172>B171,B171>B173),"0k","NG")

=(B162*B166)-((4-P1())*($B$155+$B$156)"2))
=(B163*B167)-((4-P1())*($B$155+$B$156)"2))
=(B164*B168)-((4-P1())*($B$155+$B$156)"2))
=IF(AND(B177>B176,B176>B178) "OK" "NG")

=(B162*B166)-((4-P1)*(($B$155+$B$157)"2))
=(B163*B167)-((4-P10)*(($B$155+$B$157)"2))
=(B164*B168)-((4-P1()*($B$155+$B$157)"2))
=IF(AND(B182>B181,B181>B183),"Ok","NG")

i

=B188-2*3B$153

=B188-B37/16
=IF(AND(B189>B188,8188>B190),"Ok""NG")
=$B$2-2*$B$151+B30

=B192-2*$B$153

=B192-2*§B$152
=|F(AND(B193>B192,B192>B194),"0k","NG")

=(B188"B192)-((4-PI())($B$155"2))
=(B189*B193)-((4-P1())*($B$1552))

=(B190*B194)-((4-P1())*($B$155"2))

=IF(AND(B198>B197,B197>B199),"OK""NG")

=(B188*B192)-((4-P10)"(($B$155+$B$156)"2))
=(B189*B193)-((4-P1())*(($B$155+$B$156)"2))
=(B190*B194)-((4-P1())*(($B$155+$B$156)"2))
=IF(AND(B203>B202,8202>B204),"0k","NG")

=(B188*B192)-((4-P1())*(($B$155+$B$157)"2))
=(B189*B193)-((4-P1())*(($B$155+$B$157)"2))
=(B190*B194)-((4-P1())*(($B$155+$B$157)"2))
=IF(AND(B208>B207 B207>B209),"0k","NG")

213lInterior Cell Dimensions Based on Minimum Material Condition Extrusion Outsic

=B162-B37/16

=B214-2*$B$153

=B214-2*$B$152
=IF(AND(B215>B214,B214>B216),"Ok","NG")
=$B$2-2*3B$151-B32

=B218-2*$B$153

=B218-2*$B$152

=IF(AND(B21 9>8218,8218‘»>8220),"Ok","NG")

FOR ALL 16 CELLS in one Vertical Extrusion
=A170
=A171
=A172
=A173

=A175
=A176
=A177
=A178

=A180
=A181
=A182
=A183

FOR ALL 16 CELLS in one Vertical Extrusion
=A196
=A197
=A198
=A199

=A201
=A202
=A203
=A204

=A206
=A207
=A208
=A209

FOR ALL 16 CELLS in one Vertical Extrusion

=B171*16
=B172*16
=B173*16
=IF(AND(E172>E171,E171>E173),"0K","NG")

=B176*16
=B177*16
=B178*16
=IF(AND(E177>E176,E176>E178),"0K","NG")

=B181*16
=B182*16
=B183*16
=IF(AND(E182>E181,E181>E183),"0k","NG")

=B197*16
=B198*16
=B199*16
=IF(AND(E198>E197 E197>E199),"0k","NG")

=B202*16
=B203*16
=B204*16
=IF(AND(E203>E202,E202>E204),"0k","NG")

=B207*16
=B208*16
=B209*16
=IF(AND(E208>E207,E207>E209),"Ok"."NG“)

HORIZONTAL extrusion, mm2
=D170

=$B%$46*$B$158-E171
=$B$47*$B$158-E172
=$B$48*$B$158-E173

For Minimum Radius
=$B$46*$B$158-E176
=$B$47*$B$158-E177
=$B$48*$B$158-E178

For Maximum Radius
=$B$46*$B$158-E181
=$B$47°5B$158-E182
=$B$48'$B$158-E£183

Net PVC X-SECTION AREA for One 16 cell
HORIZONTAL extrusion, mm2

=D196

=$B%$46*$B8$158-E£197
=$B%$47*$B$158-E198
=$B$48*$B$158-E199

=D201

=$B$46*$B$158-E202
=$B$47°$B$158-E203
=$B$48*$B3$158-E204

=D206

=$B$46*$B$158-E207
=$B$47*$B$158-E208
=$B$48*$B$158-E209

Net PVC X-SECTION AREA for One 16 cell
HORIZONTAL extrusion, mm2

Volume of PVC, m3
=G170
=$G$18*G171/1000/1000
=$G$18*G172/1000/1000
=$G$18*G173/1000/1000

=G175 (

=$G$18*G176/1000/1000
=$G$18*G177/1000/1000
=$G$18*G178/1000/1000

=G180

- =$G$18*G181/1000/1000

=$G$18*G182/1000/1000
=$G$18*G183/1000/1000

Vertical Extrusions
Volume of PVC, m3
=G196
=$G$18*G197/1000/1000
=$G$18*G198/1000/1000
=$G$18*(G199/1000/1000

=G201

=$G$18*G202/1000/1000
=$G$18*G203/1000/1000
=$G$18*G204/1000/1000

=G206

=$G$18*G207/1000/1000
=$G$18*G208/1000/1000
=$G$18*G209/1000/1000

Ve‘rtical Extrusions
Volume of PVC, m3

mass of PVC, kg

=170

=[171*$G$29
=[172*$G$29
=|173*$G$29

=175

=1176*$G$29
=1177"$G$29
=1178*$G$29

=1180

=|181*$G$29
=1182*$G$29
=[183*$G$29

Vertical Extrusions
mass of PVC, kg -

=1196

=[197*$G$29
=1198*$G$29
=1199*$G$29

=1201

=1202*$G$29
=|203*$G$29
=1204*$G$29

=1206

=|207*$G$29
=1208*$G$29
=1209*$G$29

Vertiéal Extrusions
mass of PVC, kg

Volume of Scintiliator, m3
=170
=$G$18*E171/1000/1000
=$G$18*E172/1000/1000
=$G$18*E173/1000/1000

=[175

=$G$18*E176/1000/1000
=$G$18*E177/1000/1000
=$G$18*E178/1000/1000

=1180

=$G$18*E181/1000/1000
=$G$18*E182/1000/1000
=$G$18*E183/1000/1000

=194

Volume of Scintillator, m3
=196
=$G$18*E£197/1000/1000
=$G$18*E198/1000/1000
=$G$18*E£199/1000/1000

=201

=$G$18*E202/1000/1000
=$G$18*E203/1000/1000
=$G$18*E204/1000/1000

=1206

=$G$18*E207/1000/1000
=$G$18*E£208/1000/1000
=$G$18*E209/1000/1000

=1220
Volume of Scintillator, m3

133|For Nominal Radius =A133 =D133 =G1433‘ ‘ =1133 =133 =133
134]Nominal Cell Scint Area, mm2 =(B125*B129)-((4-PI())*($B$66"2)) =A134 =B134*16 =B46-E134 =$G$19*G134/1000/1000 =1134*$G$29 =$G$19*E134/1000/1000 M134°6GS44
135} Maximum Cell Scint Area, mm2 =(B126*B130)-((4-PI())*($B$66"2)) =A135 =B135*16 =B47-E135 =$G$19*G135/1000/1000 =1135*$G$29 =$G$19*E135/1000/1000 M135°5G$44
136|Minimum Cell Scint Area, mm2 =(B127*B131)-((4-P1())*($B$66"2)) =A136 =B136*16 , =B48-E136 =$G$19*G136/1000/1000 =1136*$G$29 =$G$19*E136/1000/1000 13650544
137 =IF(AND(B135>B134,B134>B136),"0k","NG") =|F(AND(E135>E134,E134>E136),"0k","NG")

138|For Minimum Radius =A138 =D138 =G138 =1138 =138 =138
139|Nominal Cell Scint Area, mm2 =(B125"B129)-((4-P1()“($B$66+$B367)72)) =A139 =B139*16 =B46-E139 =$G$19*G139/1000/1000 =1139"$G$29 =$G$19"E139/1000/1000 =M139°$G544
140| Maximum Cell Scint Area, mim2 =(B126*B130)-((4-P10)"($B366+$B367)"2)) =A140 =B140"16 =B47-E140 =$G$19"G140/1000/1000 =1140*$G$29 =$G$19*E140/1000/1000 =M140*8GS44
141 Minimum Cell Scint Area, mm2 =(B127*B131)-((4-P1))*(($B$66+$B$67)"2)) =A141 =B141*16 =B48-E141 =$G$19*G141/1000/1000 =[141*$G$29 =$G$19*E141/1000/1000 =pM141*$GE44
142 =IF(AND(B140>B139,B139>B141),"0k","NG") =|F(AND(E140>E139,E139>E141),"0Ok","NG") '
143|For Maximum Radius =A143 =D143 =G143 =143 =143 143
144]Nominal Cell Scint Area, mm2 =(B125*B129)-((4-P1())*(($B$66+5B$68)"2)) =A144 =B144*16 =B46-E144 =$G$19*G144/1000/1000 =1144"$G$29 =$G$19*E144/1000/1000 =M144"3G544
145{Maximum Cell Scint Area, mm2 =(B126*B130)-((4-P1))*(($B$66+$B$68)"2)) =A145 =B145*16 =B47-E145 =$G$19*G145/1000/1000 =1145*$G$29 =$G$19*E145/1000/1000 =MT45“‘$G;B%4
146 Minimum Cell Scint Area, mm2 =(B127*B131)-((4-P1())*(($B$66+$B$68)"2)) =A146 =B146*16 =B48-E146 =$G$19*G146/1000/1000 =1146*$G$29 =$G$19*E146/1000/1000 Iy 46“’&;6%4
147 =|F(AND(B145>B144,B144>B146),"0Ok","NG") =|F(AND(E145>E144,E144>E146),"0k","NG") e
148

149

150 | interior Cell Dimension Tolerances for Vertical Extrusions (Thicker webs and we

151 Nominal Wall Thickness 48

152|Max Mat CondWall Thickness tolerance 0.7

153|Min Mat CondWall Thickness tolerance -0.3

154

155|Nominal corner Radius 9.4

156|Max Mat Cond Cormner Radius tolerance -0.3

1571Min Mat Cond Corner Radius tolerance 0.7

158|ff 1.00041111048377

159

160

161 linterior Cell Dimensions Based on Nominal Extrusion Outside Dimensions (Heig

162iNominal Cell Width, mm =(B3 - 2*(B151) -15%(3.3))/15

163 Maximum Cell Width, mim =B162-2*$83153

1641 Mininum Cell Width, mm =B162-2*$B$152

165 =|F(AND(B163>B162,B162>B164),"0k","NG")

166! Nominal Cell Height, mm =$B§2-2*$B%151

167 Maximum Cell Height, mm =B166-2"$B$153

168{Mininum Cell Height, mm =B166-2"$B$152 Net PVC X-SECTION AREA for One 16 cell Vertical Extrusions Vertical Extrusions =168 =M168

Mass of Scintiliator, kg
=M170

=M171*$G844
=M172*$GH44
=M173*$G844

=M175

=M176*$GS44
=M177*$G%44
=M178*$G44

=M180

=M181*$GH44
=M182*$G544
=M183*$GH44

=H184

Mass of Bcintiliator, kg
=196

=M197* 86544
=M198*6GH44
=M199* 3G %44

=201

=M202*$G 544
=M203*GE44
=M204*$G644

=M206

=M207*$G 544
=M208*$Go44
=M209*8(G544

=220
Mass of Scintillator, kg

222|For Nominal Radius =A222 =D222 =G222 =1222 =222 =222

223 Nominal Cell Scint Area, mm2 =(B214*B218)-((4-P1())*($B$155"2)) =A223 =B223*16 =$B%$48*$B$158-E223 =$G$18*G223/1000/1000 =[223*$G$29 =$G$18*E223/1000/1000 =M223*5G344
224 Maximum Cell Scint Area, mm2 =(B215*B219)-((4-Pl())*($B$155"2)) =A224 =B224*16 =$B$48*$B$158-E224 =$G$18*G224/1000/1000 =|224*3G$29 =$G$18*E224/1000/1000 =M224*$G%44
225 Minimum Cell Scint Area, mm2 =(B216*B220)-((4-PK))*($B$155"2)) =A225 =B225*16 , =$B$48*$B$158-E225 =$G$18*G225/1000/1000 =1225*$G$29 =$G$18*E225/1000/1000 =M225*$ (5544
226 =|F(AND(8224>8223,8223>8225),"Ok”,"NG") =IF(AND(E224>E223,E223>E225),"0k","NG") ; «

227 For Minimum Radius =A227 =D227 =G227 =227 - =227 =227

228 Nominal Celt Scint Area, mm2 =(B214*B218)-((4-P1())*(($B$1 55+$B$156)"2)) =A228 =B228*16 =$B$48*$B$158-£228 =$G$18*G228/1000/1000 =1228*$G$29 =$G$18*E228/1000/1000 =M228* G544
229 Maximum Cell Scint Area, mm?2 =(B215*B219)-((4-P1()*(($B$1 55+$B$156)"2)) =A229 =B229*16 =$B$48*$B$158-E229 =$G$18*G229/1000/1000 =]229*$G$29 =$G$18*E229/1000/1000 =M229*$G 844
230 Minimum Cell Scint Area, mm2 =(B216*B220)-((4-P1())*(($B$1 55+$B$156)"2)) =A230 =B230*16 =$B$48*$B$158-E230 =$G$18*G230/1 000/1000 =1230*$G%$29 =$G$18*E230/1000/1000 =M230*8GE44
231 =!F(AND(8229>8228,8228>8230),"Ok","NG") , =|F(AND(E229>E228,E228>E230),"Ok","NG")

232{For Maximum Radius =A232 =D232 =G232 =[232 ={232 =232
233|Nominal Cell Scint Area, mm2 =(B214*B218)-((4-P1())*(($B$155+$B$157)"2)) =A233 =B233*16 =$B$48*$B$158-E£233 =$G$18*G233/1000/1000 =]233*$G$29 =$G$18*E233/1000/1000 =M233*5G%44
234|Maximum Cell Scint Area, mmz2 =(B215*B219)-((4-P1()*(($B$155+$B$157)"2)) - =A234 =B234*16 =$B$48*$B$158-£234 =$G$18*G234/1000/1000 =|234*$G$29 =$G$18*E234/1000/1000 =M234*$G544
235 Minimum Cell Scint Area, mm2 =(B216*B220)-((4-P1()*(($B$155+$B$157"2))) =A235 =B235*16 =$B$48*$B$158-E235 =$G$18*G235/1000/1000 =1235*$G$29 =$G$18*E235/1000/1000 =235 86544
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