Plumbing Specification Information

ENGINEERING DATA

Example 3
CONVENTIONAL METHOD:
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Sizing is based on National Building Code of Canada,
Plumbing Services Section. This example is based on 4"
(102mm) per hour rainfall.

1- Roof area: 270 x 360 = 97,200 ft.2

2- Area Rating: 8,100 ft.2 / drain

3- Flow rate: 337 GPM / drain

4- Total flow from roof: (12 x 337) = 4,044 GPM

Pipe requirements: Drain requirements:
5" (125mm) dia. pipe - 240’ (12) 5" (125mm) dia.
8" (203mm) dia. pipe - 540’ Fig. JRS-1010

10" (254mm) dia. pipe - 270’ Roof Drains

12" (305mm) dia. pipe - 180’
18" (457mm) dia. pipe - 45'

SLOPED ROOF - 6" (152MM) RISE IN QUEBEC CITY

Example 4
RAINTROL METHOD:
(storm sewers 1/4" per ft. pitch)
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1- Roof area: 270 x 360 = 97,200 ft.2
2- Area rating: 10,000 ft.2 / weir opening

3- Build-up: 5.3" - Drain down time: 17.5 hrs. (From table 1 -
column 10,000 sq. ft.)

4- Weir openings: 97,200 / 10,000 = 9.72 or 10
5- Number of drains: 12 drains with one weir opening each

6- Flow rate: 29.5 GPM / per weir opening at 5.3" depth

7- Total flow from roof: (12 x 29.5) = 354 GPM

Pipe requirements: Drain requirements:
3" (76mm) dia. pipe - 960' (12) 3" (76mm) dia.
4" (102mm) dia. pipe - 90' Fig. JRS-1083

5" (125mm) dia. pipe - 90' Roof Drains

6" (152mm) dia. pipe - 135'

FLOW RATE VS. BUILD-UP ONE WEIR
Depth - inches 1 2 3 4 5 6

Flow - GPM 5.0 |10.5|15.7 |21.5|27.5|345
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HEAD OF WATER - INCHES

Note: ats is not responsible for content or accuracyof charts provided

TABLE 2 TABLE 3

ALLOWABLE FLOW FOR VERTICAL LEADERS
AND HORIZONTAL STORM DRAINS

ALLOWABLE FLOW IN GPM

PIPE | VERTICAL | MORIZONTAL STORN DRAIN

SIZE | LEADER

e | s | e |1

02 30 T 2 [ 7 [ 2
03 %0 % | 36 | 51 | 72
04 192 55 | 78 [ 111 | 157
05 348 100 | 142 | 201 | 284
06 - 163 | 231 | 327 | 462
08 - 352 | 498 | 705 | 996
10 - 638 | 902 | 1275 | 1804
12 - 1085 | 1467 | 2076 | 2934
15 - 1880 | 2666 | 3774 | 5332
18 - 3050 | 4210 | 6000 | -
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Plumbing Specification Information ENGINEERING DATA

AREA RATING TABLE 1

Roof 2,500 SQ. FT. 5,000 SQ. FT. 7,500 SQ. FT. 10,000 SQ. FT.
Slope Flow Rate Water Drain FlowRate Water Drain Flow Rate Water Drain Flow Rate Water Drain
LOCATION (in.) GPM | Depth (in.)| Down Time|| GPM | Depth (in.)| Down Time|| GPM | Depth (in.)| Down Time|| GPM | Depth (in.)| Down Time|

0 11.0 2.1 8.0 13.0 2.5 18.0 || 14.2 2.7 29.0 15.3 2.9 40.0
2 14.7 2.8 6.5 17.0 3.2 13.5 || 18.0 3.4 22.0 || 19.25 | 3.6 30.0
GANDER 3 17.0 3.2 5.0 | 19.25 3.6 11.0 || 20.3 3.8 18.5 || 21.5 4.0 25.0
NEWFOUND- 4 19.25 3.6 4.5 21.5 4.0 10.0 || 23.2 4.3 16.0 24.3 4.5 22.0
LAND 5 21.5 4.0 4.0 23.7 4.4 9.0 25.0 4.6 14.0 26.0 4.8 19.5
6 23.2 4.3 3.5 25.5 4.7 8.0 27.5 5.0 125 | 28.7 5.2 17.0
g 11.0 2.1 8.0 13.0 2.5 18.5 || 14.2 2.7 29.5 15.3 2.9 40.0
14.7 2.8 6.0 17.0 3.2 13.5 || 18.0 3.4 22.0 || 19.25 | 3.6 30.0
ST-ANDREWS | 3 17.0 3.2 5.0 | 19.25 3.6 1.5 || 20.3 3.8 18.5 | 21.5 4.0 25.0
NEWFOUND- 4 19.25 3.6 4.5 21.5 4.0 10.0 || 23.2 4.3 15.5 23.7 4.4 22.0
LAND 5 21 3.9 4.0 23.7 4.4 8.5 25.0 4.6 14.0 25.5 4.7 19.5
6 23.2 4.3 3.5 25.5 4.7 7.5 27.5 5.0 125 | 287 5.2 17.0
0 12.0 2.3 8.5 13.5 2.6 19.0 || 14.7 2.8 30.0 16.5 3.1 43.0
s i 2 14.7 2.8 6.0 17.5 3.3 14.0 || 18.75 3.5 22.5 || 20.3 3.8 31.0
T-JOHN'S 3 17.5 3.3 50 | 19.25 | 3.6 1.5 | 21.0 3.9 | 19.0 | 22.0 4.1 25.0
NEWFOUND- 4 19.8 3.7 4.5 22.0 4.1 10.0 || 23.2 4.3 16.0 24.3 4.5 23.0
LAND 5 21.5 4.0 4.0 24.3 4.5 9.0 25.5 4.7 14.0 || 26.75 4.9 20.0
6 23.7 4.4 3.5 26.0 4.8 8.0 28.0 5.1 13.0 || 30.2 5.4 18.0
g 11.5 2.2 8.5 13.0 2.5 18.0 || 14.2 2.7 29.0 14.7 2.8 40.0
15.3 2.9 6.5 17.0 3.2 14.0 || 18.0 3.4 22.0 | 19.25 | 3.6 30.0
CHARLOTTE- 3 17.5 3.3 5.0 | 19.25 3.6 1.5 || 20.3 3.8 18.0 || 21.5 4.0 25.0
TOWN 4 19.8 3.7 4.5 21.8 4.05 | 10.0 || 23.2 4.3 16.0 23.7 4.4 22.0
PE.I 5 22.0 4.1 4.0 24.3 4.5 9.0 25.5 4.7 14.0 26.0 4.8 20.0
6 24.3 4.5 3.7 26.0 4.8 8.0 28.0 5.1 13.0 | 28.7 5.2 18.0
0 15.3 2.9 10.0 || 18.75 3.5 22.5 || 21.0 3.9 3.5 22.5 4.2 48.0
HALIFAX 2 1875 | 3.5 7.5 22.0 4.1 16.0 || 24.3 4.5 26.5 || 26.0 4.8 36.0
NOVA 3 20.3 3.8 6.0 24.3 4.5 14.0 || 26.0 4.8 22.0 || 28.0 5.1 31.0
SCOTIA 4 23.2 4.3 55 | 26.75 4.9 12.0 || 205 5.3 19.0 || 30.9 5.5 26.5
5 25.5 4.7 5.0 29.5 5.3 10.5 || 32.5 5.7 17.0 || 34.8 5.0 24.0

6 27.5 50 4.0 31.8 5.6 9.5 34.8 6.0 15.0 - - -
0 11.5 2.2 8.5 13.0 2.5 19.0 || 14.2 2.7 30.0 15.7 3.0 41.0
SYDNEY 2 14.7 2.8 6.5 17.0 3.2 14.0 || 18.75 3.5 22.0 19.8 3.7 31.0
NOVA 3 17.0 3.2 5.0 | 19.25 3.6 1.5 || 20.3 3.8 19.0 || 21.5 4.0 24.5
SCOTIA 4 19.25 | 3.6 45 | 21.75 | 4.05 | 10.0 | 23.2 4.3 15.5 || 24.3 4.5 22.5
5 21.5 4.0 4.0 23.7 4.4 8.5 25.0 4.6 13.5 || 26.75 | 4.9 20.0
6 23.7 4.4 3.5 25.5 4.7 8.0 |l 2775 | 505 | 125 || 295 5.3 18.0
0 15.3 2.9 10.0 || 18.75 3.5 22.5 || 21.0 3.9 35.0 | 22.5 4.2 48.0
YARMOUTH 2 18.75 | 3.5 7.5 22.0 4.1 16.0 || 24.3 4.5 26.5 || 26.0 4.8 36.0
NOVA 3 20.3 3.8 6.0 24.3 4.5 14.0 || 26.0 4.8 22.0 | 28.0 5.1 31.0
SCOTIA 4 23.2 4.3 5.5 | 26.75 4.9 12.0 || 29.5 5.3 19.0 || 30.9 5.5 26.5
5 25.5 4.7 5.0 29.5 5.3 10.5 || 32.5 5.7 17.0 || 34.8 6.0 24.0

6 27.5 5.0 4.0 31.8 5.6 9.5 34.8 6.0 15.0 - - -
0 11.0 2.1 8.0 13.0 2.5 18.5 || 14.2 2.7 29.5 15.3 2.9 40.0
CAMBELLTOWN | 2 14.7 2.8 6.0 17.0 3.2 13.5 || 18.0 3.4 22.0 || 19.25 | 3.6 30.0
NEW 3 17.0 3.2 5.0 | 19.25 3.6 11.5 || 20.3 3.8 18.5 || 21.5 4.0 25.0
BRUNSWICK 4 19.25 | 3.6 4.5 21.5 4.0 10.0 || 23.2 4.3 15.5 || 23.7 4.4 22.0
5 21.0 3.9 4.0 23.7 4.4 8.5 25.0 4.6 14.0 || 25.5 4.7 19.5
6 23.2 4.3 3.5 25.5 4.7 7.5 27.5 5.0 12.5 || 287 5.2 17.0
0 9.0 1.7 7.5 12.0 2.3 17.0 || 13.2 255 | 28.0 14.7 2.8 40.0
CHATAM 2 12.5 2.4 5.0 14.7 2.8 12.5 || 16.5 3.1 21.0 || 18.75 | 3.5 29.0
NEW 3 14.2 2.7 4.2 17.0 3.2 10.5 || 19.0 355 | 16.5 19.8 3.7 24.0
BRUNSWICK 4 15.7 3.0 3.5 | 18.75 3.5 8.5 21.0 3.9 14.0 || 22.0 4.1 20.5
5 17.0 3.2 3.0 20.3 3.8 7.5 23.2 4.3 12.0 || 24.3 4.5 18.0
6 18.0 3.4 275 || 225 4.2 6.75 || 24.3 4.5 11.5 255 4.7 16.0
0 12.0 2.3 9.0 13.6 2.6 18.0 || 14.7 2.8 29.0 15.7 3.0 41.0
MONCTON 2 16.5 3.1 6.5 18.0 3.4 14.0 || 19.0 3.55 | 22.0 19.8 3.7 31.0
NEW 3 18.75 | 3.5 5.5 19.8 3.7 12.0 || 21.5 4.0 19.0 || 22.5 4.2 25.5
BRUNSWICK 4 21.5 4.0 5.0 || 22.75 | 4.25 | 10.5 || 24.0 4.45 | 16.0 | 245 | 455 | 22.0
5 23.7 4.4 4.5 25.5 4.7 9.0 26.0 4.8 15.0 || 27.5 5.0 20.0
6 25.5 4.7 4.0 28.0 5.1 8.5 29.5 5.3 13.5 || 30.9 5.5 18.0
0 12.5 2.4 9.0 15.3 2.9 20.0 || 17.5 3.3 32.0 || 18.75 | 3.5 44.0
ST-JOHN 2 15.7 3.0 6.5 | 18.75 3.5 14.5 || 21.0 3.9 24.0 | 22.5 4.2 32.5
NEW 3 17.5 3.3 5.5 21.0 3.9 12.0 || 22.5 4.2 20.0 | 24.3 4.5 28.0
BRUNSWICK 4 19.8 3.7 4.5 22.5 4.2 11.0 25.0 4.6 17.0 26.75 4.9 24.0
5 21.5 4.0 4.0 25.0 4.6 9.0 27.5 5.0 15.0 || 30.2 5.4 21.5
6 232 43 35 27.5 5.0 8.0 30.2 5.4 140 || 318 56 19.5
‘2) 6.0 1.2 7.0 10.0 1.9 15.0 || 11.0 2.1 24.0 || 11.75 | 2.25 | 33.0
12.5 2.4 5.25 || 13.6 2.6 11.5 || 14.2 2.7 18.5 15.7 3.0 26.0
CHICOUTIMI 3 14.2 2.7 4.5 15.7 3.0 10.0 | 17.5 3.3 16.0 | 18.0 3.4 | 220
QUEBEC 4 16.5 3.1 3.75 18.0 3.4 8.0 19.25 3.6 13.0 19.8 3.7 19.0
5 18.0 3.4 3.25 || 19.8 3.7 7.0 21.5 4.0 12.0 || 22.0 4.1 16.0
6 1925 | 36 3.0 21.5 4.0 6.5 23.2 4.3 11.0 24.3 4.5 15.0
0 9.0 1.7 7.5 12.0 2.3 17.0 || 13.25 | 2.55 | 28.0 14.7 2.8 40.0
2 125 2.4 5.0 14.7 2.8 12.5 || 16.5 3.1 21.0 || 18.75 | 3.5 29.0
GASPE 3 14.2 2.7 4.2 17.0 3.2 10.5 | 19.0 | 3.55 | 16.5 || 19.8 3.7 24.0
QUEBEC 4 15.7 3.0 3.5 || 18.75 3.5 8.5 21.0 3.9 14.0 22.0 4.1 20.5
5 17.0 3.2 3.0 20.3 3.8 7.5 23.2 4.3 12.0 || 24.3 4.5 18.0
6 18.0 3.4 275 || 22,5 4.2 6.75 || 24.3 4.5 11.5 25.5 4.7 16.0

Note: ats is not responsible for content or accuracy of charts provided.
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Plumbing Specification Information ENGINEERING DATA

AREA RATING TABLE 1 (CONTINUED)
Roof 2,500 SQ. FT. 5,000 SQ. FT. 7,500 SQ. FT. 10,000 SQ. FT.

Slope || FlowRate | Water Drain | 'FlowRate | Water Drain FlowRate | Water Drain FlowRate | Water Drain

LOCATION (in.) GPM  [Depth (in.) | Down Tim&  GPM  |Depth (in.) [Down Time| GPM  |Depth (in.) |Down Time|| GPM  |Depth (in.) [Down Time
0 11.5 2.2 8.5 13.0 2.5 18.0 14.2 2.7 29.0 14.7 2.8 40.0
2 15.3 2.9 6.5 17.0 3.2 14.0 18.0 3.4 22.0 || 19.25 3.6 30.0
MONTREAL 3 17.5 3.3 5.0 || 19.25 3.6 1.5 20.3 3.8 18.0 21.5 4.0 25.0
QUEBEC 4 19.8 3.7 4.5 21.8 4.05 10.0 23.2 4.3 16.0 23.7 4.4 22.0
5 22.0 4.1 4.0 24.3 4.5 9.0 25.5 4.7 14.0 26.0 4.8 20.0
6 24.3 4.5 3.7 26.0 4.8 8.0 28.0 5.1 13.0 28.7 5.2 18.0
0 115 2.2 85 13.0 2.5 T8.0 14.2 2.7 295 15.3 2.9 470
2 15.3 2.9 6.5 17.5 3.3 14.0 18.75 3.5 22.0 19.25 3.6 31.0
QUEBEC 3 17.6 | 3.35 55 1 19.8 3.7 11.75 || 21.0 3.9 19.0 | 21.5 4.0 25.0
cITY 4 20.3 3.8 4.5 22.0 4.1 10.0 23.2 4.3 16.0 24.3 4.5 22.5
QUEBEC 5 22.0 4.1 4.0 24.3 4.5 9.0 25.5 4.7 14.0 || 26.75 4.9 20.0
6 24.3 4.5 3.75 || 26.0 4.8 8.0 28.0 5.1 13.0 29.5 5.3 17.5
0 9.0 1.7 7.5 12.0 2.3 17.0 13.2 2.55 28.0 14.7 2.8 40.0
2 12.5 2.4 5.0 14.7 2.8 12.5 16.5 3.1 21.0 || 18.75 3.5 29.0
RIMOUSKI 3 14.2 2.7 4.2 17.0 3.2 10.5 19.0 2.55 16.5 19.8 3.7 24.0
QUEBEC 4 15.7 3.0 3.5 || 18.75 3.5 8.5 21.0 3.9 14.0 22.0 4.1 20.5
5 17.0 3.2 3.0 20.3 3.8 7.5 23.2 4.3 12.0 24.3 4.5 18.0
6 18.0 3.4 2.75 || 22.5 4.2 6.75 24.3 4.5 11.5 25.5 4.7 16.0
0 11.5 2.2 8.5 13.0 2.5 18.0 14.2 2.7 29.0 14.7 2.8 40.0
2 15.3 2.9 6.5 17.0 3.2 14.0 18.0 3.4 22.0 | 19.25 3.6 30.0
ROUYN- 3 17.5 3.3 5.0 || 19.25 | 3.6 1.5 20.3 3.8 18.0 || 21.5 4.0 25.0
NORANDA 4 19.8 3.7 4.5 21.8 4.05 10.0 23.2 4.3 16.0 23.7 4.4 22.0
QUEBEC 5 22.0 4.1 4.0 24.3 4.5 9.0 25.5 4.7 14.0 26.0 4.8 20.0
6 24.3 4.5 3.7 26.0 4.8 8.0 28.0 5.1 13.0 28.7 5.2 18.0
0 11.0 21 90 13.0 2.5 8.0 142 2.7 29.0 147 2.8 40.0
2 14.7 2.8 6.5 17.0 3.2 14.0 18.0 3.4 22.0 || 18.75 3.5 29.5
SHERBROOKE 3 17.5 3.3 5.0 19.25 3.6 11.5 20.3 3.8 18.0 21.5 4.0 24.0
QUEBEC 4 19.8 3.7 4.5 21.5 4.0 10.0 23.2 4.3 15.0 23.7 4.4 22.0
5 21.5 4.0 4.0 24.3 4.5 8.5 25.0 4.6 14.0 26.0 4.8 19.0
6 23.7 4.4 3.5 26.0 4.8 8.0 27.5 5.0 12.0 28.7 5.2 17.0
0 11.0 2.1 9.0 13.0 2.5 18.0 14.2 2.7 29.0 14.7 2.8 40.0
2 14.7 2.8 6.5 17.0 3.2 14.0 18.0 3.4 22.0 || 18.75 3.5 29.5
TROIS-RIVIERES | 3 17.5 3.3 5.0 || 19.25 3.6 11.5 20.3 3.8 18.0 21.5 4.0 24.0
QUEBEC 4 19.8 3.7 4.5 || 215 4.0 10.0 || 23.2 4.3 15.0 || 23.7 4.4 22.0
5 21.5 4.0 4.0 24.3 4.5 8.5 25.0 4.6 14.0 26.0 4.8 19.0
6 23.7 4.4 3.5 26.0 4.8 8.0 27.5 5.0 12.0 28.7 5.2 17.0
0 12.5 2.4 TO.5 136 2.6 T9.0 14.7 2.8 30.0 15.7 3.0 470
2 17.0 3.2 7.0 || 18.25 | 3.45 14.5 19.25 3.6 23.0 19.8 3.7 31.0
GUELPH 3 19.25 3.6 5.5 21.0 3.9 12.0 21.5 4.0 19.5 22.5 4.2 27.0
ONTARIO 4 21.5 4.0 5.0 23.2 4.3 10.5 24.3 4.5 16.0 25.0 4.6 23.0
5 24.3 4.5 4.5 25.0 4.6 9.5 26.75 4.9 14.5 27.5 5.0 20.5
6 26.0 4.8 4.0 28.0 5.1 9.0 29.5 5.3 13.0 30.9 5.5 19.0
0 12.0 2.3 9.0 14.2 2.7 185 15.3 2.9 30.0 17.0 3.2 420
2 15.7 3.0 6.5 18.0 3.4 14.5 || 19.25 3.6 23.0 20.3 3.8 31.0
HAMILTON 3 18.0 3.4 5.5 20.3 3.8 12.0 21.5 4.0 19.5 22.5 4.2 26.0
ONTARIO 4 20.3 3.8 5.0 23.2 4.3 10.5 24.3 4.5 17.0 25.0 4.6 23.0
5 22.5 4.2 4.5 25.0 4.6 10.0 26.0 4.8 14.5 27.5 5.0 20.5
6 25.0 4.6 4.0 27.5 5.0 8.0 29.5 5.3 13.0 30.2 5.4 19.0
0 11.0 21 80 13.0 2.5 175 142 2.7 29.0 15.3 2.9 40.0
2 14.7 2.8 6.0 16.5 3.1 13.5 18.0 3.4 22.0 19.0 3.55 30.0
KINGSTON 3 17.0 3.2 5.0 |l 18.75 | 3.5 1.5 || 19.8 3.7 18.5 || 21.5 4.0 24.5
ONTARIO 4 19.25 3.6 4.5 21.5 4.0 10.0 22.5 4.2 16.0 23.7 4.4 22.0
5 21.5 4.0 4.0 23.7 4.4 9.0 25.0 4.6 14.0 26.0 4.8 20.0
6 23.2 4.3 3.5 23.2 4.3 8.0 27.5 5.0 12.0 28.7 5.2 17.0
0 11.0 21 8.0 13.0 2.5 195 14.7 2.8 295 15.7 3.0 470
2 14.7 2.8 6.0 17.0 3.2 14.0 18.75 3.5 23.0 || 19.25 3.6 30.0
LONDON 3 17.0 3.2 5.0 | 19.25 3.6 11.5 20.3 3.8 19.0 21.5 4.0 25.0
ONTARIO 4 19.25 3.6 4.5 21.5 4.0 10.0 23.2 4.3 16.0 23.7 4.4 21.5
5 21.5 4.0 4.0 23.7 4.4 9.0 25.0 4.6 14.0 26.0 4.8 19.5
6 23.2 4.3 3.5 26.0 4.3 8.0 27.5 5.0 12.5 28.7 5.2 17.0
0 9.0 1.7 70 11.5 2.2 T7.0 13.0 2.5 280 14.7 2.8 40.0
2 12.0 2.3 5.0 14.7 2.8 12.0 17.0 3.2 21.0 || 18.75 3.5 29.0
NORTH BAY 3 13.2 2.55 4.0 16.5 3.1 10.0 || 18.75 3.5 16.0 19.8 3.7 24.0
ONTARIO 4 14.7 2.8 3.5 | 18.75 3.5 8.0 20.3 3.8 14.0 22.0 4.1 20.5
5 15.7 3.0 2.75 || 19.8 3.7 7.0 22.0 4.1 12.0 24.0 4.45 17.5
6 17.0 3.2 2.5 21.5 4.0 6.5 23.7 4.4 11.0 25.5 4.7 16.0
0 1.5 2.2 8.0 125 2.4 8.0 13.6 2.6 29.0 147 2.8 39.0
2 14.7 2.8 6.5 17.0 3.2 14.0 18.0 3.4 22.0 || 18.75 3.5 29.0
OTTAWA 3 18.0 3.4 5.5 |l 19.25 3.6 11.5 20.3 3.8 19.0 21.0 3.9 24.0
ONTARIO 4 19.8 3.7 4.5 21.5 4.0 10.0 23.2 4.3 16.0 23.7 4.4 21.5
5 22.5 4.2 4.0 23.7 4.4 9.0 25.0 4.6 14.0 26.0 4.8 19.5
6 24.3 4.5 3.5 26.0 4.8 8.0 27.5 5.0 12.5 28.7 5.2 17.0
0 11.5 2.2 8.5 13.0 2.5 T9.0 14.2 2.7 30.0 15.7 3.0 470
2 14.7 2.8 6.5 17.0 3.2 14.0 18.75 3.5 22.0 19.8 3.7 31.0
ST-THOMAS 3 17.0 3.2 5.0 19.25 3.6 1.5 20.3 3.8 19.0 21.5 4.0 24.5
ONTARIO 4 19.25 3.6 4.5 || 21.75 | 4.05 10.0 23.2 4.3 15.5 24.3 4.5 22.5
5 21.5 4.0 4.0 23.7 4.4 8.5 25.0 4.6 13.5 || 26.75 4.9 20.0
6 23.7 4.4 3.5 25.5 4.7 8.0 27.75 | 5.05 12.5 29.5 5.3 18.0

Note: ats is not responsible for content or accuracy of charts provided.
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Plumbing Specification Information ENGINEERING DATA

AREA RATING TABLE 1 (CONTINUED)

Roof 2,500 SQ. FT. 5,000 SQ. FT. 7,500 SQ. FT. 10,000 SQ. FT.

Slope || FlowRate Water Drain FlowRate Water Drain FlowRate Water Drain FlowRate | Water Drain

LOCATION (in.) GPM  [Depth (in.) | Down Time|| GPM  [Depth (in.) [Pown Time GPM  [Depth (in.) Down Time GPM  [Depth (in.) Pown Time
0 10.0 1.9 8.0 12.0 2.3 18.0 14.2 2.7 29.0 14.7 2.8 40.0

2 14.2 2.7 5.8 15.7 3.0 13.5 17.0 3.2 21.0 18.0 3.4 28.5

THUNDER BAY 3 16.5 3.1 5.0 18.0 3.4 11.0 19.8 3.7 18.0 20.3 3.8 24.0
ONTARIO 4 18.0 3.4 4.0 20.3 3.8 9.5 22.0 4.1 15.0 23.2 4.3 21.5
5 20.3 3.8 3.5 22.5 4.2 8.0 23.7 4.4 13.0 25.0 4.6 18.0

6 21.5 4.0 3.2 24.3 4.5 7.5 26.0 4.8 12.0 27.5 5.0 16.0

0 11.0 2.1 8.0 13.0 25 18.5 14.2 2.7 295 15.3 2.9 40.0

2 14.7 2.8 6.0 17.0 3.2 13.5 18.0 3.4 22.0 19.25 3.6 30.0

TIMMINS 3 17.0 3.2 5.0 19.25 3.6 11.5 20.3 3.8 18.5 21.5 4.0 25.0
ONTARIO 4 19.25 3.6 4.5 21.5 4.0 10.0 23.2 4.3 15.5 23.7 4.4 22.0
5 21.0 3.9 4.0 23.7 4.4 8.5 25.0 4.6 14.0 25.5 4.7 19.5

6 23.2 4.3 3.5 25.5 4.7 7.5 27.5 5.0 12.5 28.7 5.2 17.0

0 12.0 23 9.0 14.2 2.7 18.4 15.3 2.9 30.0 17.0 3.2 420

2 15.7 3.0 6.5 18.0 3.4 14.5 19.25 3.6 23.0 20.3 3.8 31.0

TORONTO 3 18.0 3.4 5.5 20.3 3.8 12.0 21.5 4.0 19.5 225 4.2 26.0
ONTARIO 4 20.3 3.8 4.5 23.2 4.3 10.5 24.3 4.5 17.0 25.0 4.6 23.0
5 22.5 4.2 4.0 25.0 4.6 10.0 26.0 4.8 14.5 27.5 5.0 20.5

6 25.0 4.6 3.5 27.5 5.0 8.0 29.5 5.3 13.0 30.2 5.4 19.0

0 12.0 2.3 9.0 13.6 26 19.0 14.7 2.8 29.5 15.7 3.0 41.0

2 15.7 3.0 6.5 17.5 3.3 14.0 18.75 3.5 22.0 19.8 3.7 30.5

WINDSOR 3 18.0 3.4 5.5 19.8 3.7 11.5 21.0 3.9 19.0 22.0 4.1 25.0
ONTARIO 4 20.3 3.8 5.0 22.5 4.2 10.5 23.7 4.4 16.0 24.3 4.5 22.5
5 22.5 4.2 4.0 24.3 4.5 9.0 26.0 4.8 14.5 26.75 4.9 20.0

6 24.3 4.5 3.5 27.5 5.0 8.0 28.7 5.2 13.0 29.5 5.3 18.0

0 12.0 2.3 8.5 13.6 2.6 19.0 14.7 2.8 30.0 15.5 2.95 20.0

BRANDON 2 16.5 3.1 6.75 18.0 3.4 14.0 18.75 3.5 23.0 19.8 3.7 31.0
(RIVERS) 3 18.75 3.5 5.5 20.3 3.8 12.0 21.5 4.0 19.0 22.0 4.1 25.5
MANITOBA 4 21.5 4.0 5.0 23.2 4.3 10.0 23.7 4.4 16.0 24.3 4.5 225
5 23.7 4.4 4.5 25.5 4.7 9.5 26.75 4.9 15.0 27.5 5.0 20.5

6 25.5 4.7 4.0 28.0 5.1 8.5 29.5 5.3 13.0 30.2 5.4 18.0

0 10.0 1.9 8.0 12.0 23 18.0 14.2 2.7 29.0 14.7 2.8 40.0

2 14.2 2.7 5.8 15.7 3.0 13.5 17.0 3.2 21.0 18.0 3.4 28.5

WINNIPEG 3 10.5 3.1 5.0 18.0 3.4 11.0 19.8 3.7 18.0 20.3 3.8 24.0
MANITOBA 4 18.0 3.4 4.0 20.3 3.8 9.5 22.0 4.1 15.0 23.2 4.3 21.5
5 20.3 3.8 3.5 22.5 4.2 8.0 23.7 4.4 13.0 25.0 4.6 18.0

6 21.5 4.0 3.2 24.3 4.5 7.5 26.0 4.8 12.0 27.5 5.0 16.0

0 9.0 1.7 7.0 11.5 22 17.0 13.0 2.5 28.0 14.7 2.8 20.0

2 12.0 2.3 5.0 14.7 2.8 12.0 17.0 3.2 21.0 18.75 3.5 29.0

REGINA 3 13.2 2.55 4.0 16.5 3.1 10.0 18.75 3.5 16.0 19.8 3.7 24.0
SASKATCH- 4 14.7 2.8 3.5 18.75 3.5 8.0 20.3 3.8 14.0 22.0 4.1 20.5
EWAN 5 15.7 3.0 2.75 19.8 3.7 7.0 22.0 4.1 12.0 24.0 4.45 17.5

6 17.0 3.2 2.5 21.5 4.0 6.5 23.7 4.4 11.0 25.5 4.7 16.0

0 10.0 19 75 1.5 22 7.0 125 2.4 27.0 13.0 25 36.0

2 11.5 2.2 6.0 15.3 2.9 13.0 17.0 3.2 21.0 18.0 3.4 28.0

SASKATOON 3 17.0 3.2 5.0 18.0 3.4 11.0 19.25 3.6 17.0 20.3 3.8 23.0
SASKATCH- 4 19.25 3.6 4.5 20.3 3.8 9.5 21.5 4.0 14.5 225 4.2 20.0
EWAN 5 21.0 3.9 4.0 22.5 4.2 8.5 23.7 4.4 13.5 25.0 4.6 18.0

6 23.2 4.23 3.5 25.0 4.6 7.5 26.0 4.8 12.0 26.75 4.9 16.0

0 10.5 2.0 8.0 12.0 2.3 17.5 13.0 25 275 13.6 2.6 37.0

2 14.2 2.7 6.0 15.7 3.0 13.0 17.0 3.2 21.0 18.0 3.4 28.0

CALGARY 3 17.0 3.2 5.0 18.0 3.4 11.0 19.25 3.6 17.0 20.3 3.8 23.0
ALBERTA 4 19.25 3.6 4.5 20.3 3.8 9.5 21.5 4.0 14.5 225 4.2 20.0
5 21.0 3.9 4.0 225 4.2 8.5 23.7 4.4 13.5 25.0 4.6 18.0

6 225 4.2 3.5 25.0 4.6 7.5 26.0 4.8 12.0 27.5 5.0 16.5

0 11.0 2.1 8.0 12.5 2.4 185 13.6 2.6 285 14.7 2.8 40.0

2 14.7 2.8 6.0 17.0 3.2 13.5 18.0 3.4 21.5 18.75 3.5 30.5

EDMONTON 3 17.0 3.2 5.0 18.75 3.5 11.0 20.3 3.8 17.5 21.0 3.9 24.0
ALBERTA 4 19.25 3.6 4.5 21.5 4.0 10.0 23.2 4.3 15.0 23.7 4.4 21.5
5 21.0 3.9 4.0 23.7 4.4 8.5 25.0 4.6 14.5 26.0 4.8 18.5

6 22.5 4.2 3.5 25.0 4.6 7.5 27.5 5.0 12.5 28.0 5.1 17.0

0 58 T4 5.0 6.5 1.3 1.0 78 1.5 19.5 8.8 1.6 27.5

2 9.0 1.7 3.5 10.5 2.0 8.0 11.5 2.2 14.0 12.0 2.3 20.0

PENTICTON 3 10.5 2.0 3.0 12.5 2.4 7.0 13.0 2.5 11.0 13.6 2.6 16.0
B.C 4 12.0 2.3 2.5 13.6 2.6 6.0 14.7 2.8 10.0 15.7 3.0 14.0

5 13.0 2.5 2.25 14.7 2.8 5.5 16.5 3.1 8.5 17.5 3.3 12.0

6 13.6 2.6 2.0 15.7 3.0 5.0 18.0 3.4 8.0 18.75 3.5 11.05

0 9.0 1.7 7.0 115 2.2 17.0 13.6 2.6 28.5 15.3 2.9 40.5

2 11.5 2.2 5.0 14.7 2.8 12.0 17.0 3.2 21.0 18.0 3.4 28.5

VANCOUVER 3 12.5 2.4 3.5 15.7 3.0 9.5 18.0 3.4 16.0 19.8 3.7 23.5
B.C 4 13.6 2.6 3.0 17.5 3.3 8.0 19.8 3.7 14.0 21.5 4.0 20.0

5 14.2 2.7 2.5 18.75 3.5 7.0 21.0 3.9 11.5 23.2 4.3 17.0

6 14.7 2.8 2.0 19.8 3.7 6.0 22.5 4.2 9.5 25.0 4.6 15.5

0 8.8 16 7.0 1.5 22 17.0 13.0 25 28.0 14.7 2.8 40.0

2 11.5 2.2 5.0 14.7 2.8 12.0 16.5 3.1 20.5 18.0 3.4 28.5

VICTORIA 3 12.5 2.4 3.5 15.7 3.0 9.5 18.0 3.4 16.0 19.25 3.6 23.0
B.C 4 13.0 2.5 3.0 17.0 3.2 7.5 19.25 3.6 13.5 21.5 4.0 20.0

5 14.7 2.8 2.5 18.75 3.5 7.0 21.0 3.9 11.5 23.2 4.3 17.0

6 15.3 2.9 2.0 19.25 3.6 6.0 22.5 4.2 9.5 24.3 4.5 15.0

Note: ats is not responsible for content or accuracy of charts provided.
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Plumbing Specification Information

ENGINEERING DATA

SIZING AND PLACEMENT DATA

STANDARIZATION

The menbers of the Plumbing and Drainage Institute were aware of the
difficulties encountered in the application of the different sizing methods.
Therefore, they engaged in a research and testing program with intention
of producing one standard method of sizing and placement - a method
which would be of benefit to the entire plumbing industry. The final results
are listed in this manual.

SYMBOLS

Before the subject of a proposed sizing method can be explained it is first
necessary to devise a code of symbols for the 6 different sized units re-
quired for average plumbing systems. Each unit must have a different
size and capacity to control shock in piping systems of varied size and
scope. The following symbol listing has been devised to denote the range
in sizes for water hammer arresters. "A", is the smallest sized unit - "F"
represents the largest unit.

P.D.I. SYMBOLS: A-B-C-D-E-F
COMMENT

The P.D.I. symbols established above correspond to those units covered
by the certification testing program and shall be employed with all data on
sizing and placement presented in this manual.

SIZING AND PLACEMENT DATA

Single and Multiple Fixture Branch Lines

A method of sizing, based upon fixture-units has been established as most
appropriate because it is quick, accurate and well known. Most engineers
employ fixture-units for sizing water distribution systems.

DEFINITION OF FIXTURE UNIT

The National Plumbing Code offers this definition: "A fixture-unit is a quan-
tity in terms of which the load producing effects on the plumbing system of
different kinds of plumbing fixtures are expressed on some arbitrarily cho-
sen scale". The following fixture-unit table is based upon information of-
fered in the National Plumbing Code.

TABLE IV
Type of Weight in fixture units
Fixture supply Public Private

control  'rotal [ C.W. [H.W | Total | C.W. [H.W.
Water Closet Flush Valve 10 10 6 6 -
Water Closet Flush Tank 5 5 3 3 -
Pedestal urinal Flush Valve 10 10 - - -
Stall or Wall Urinal | Flush Valve 5 5 - - -
Stall or wall Urinal | Flush Tank 3 3 - - - -
Lavatory Faucet 2 112 112 1 1 1
Bathtub Faucet 4 2 3 2 112 1172
Shower Head Mixing Valve 4 2 3 2 1 2
Bathroom Group Flush Valve Closet - - - 8 8 3
Bathroom Group Flush Valve Closet - - - 6 6 3
Separate Shower | Mixing Valve - - - 2 1 2
Service Sink Faucet 3 3 3 - - -
Laundry Tubs (1.3) | Faucet - - - 3 3 3
Combination Faucet - - 3 3 3
Fixture

Note: ats is not responsible for content or accuracy of charts provided.

SIZING FOR WATER HAMMER ARRESTORS

During the past years, various methods have been derived for the sizing of water hammer arrest-
ers. These varied sizing methods have created confusion among engineers, contractors and other
persons engaged in the plumbing industry.

NOTES

The fixture-unit values shown in the cold and hot water columns of
Table IV are utilized in the sizing of water hammer arresters.
Additional information on varied types of fixtures and their assigned
fixture-unit values are contained in the appendix at the back of this
manual.

COMMENT

These are the basic fixture-unit data which engineers utilize to size
their water distribution systems. These data can be used in the
sizing and placement of engineered water hammer arresters at
the same time that the piping systems are sized.

SIZING AND PLACEMENT DATA

In most installations where there are several fixtures usually only
one fixture valve at a time will be closed. Nevertheless, occasion-
ally two or more fixture valves could be closed at the same instant.
Table V, on sizing and selection, takes into consideration all design
factors including simultaneous usage, pipe size, length, flow pres-
sure and velocity. Table V, therefore, provides an easy, accurate
method of determining the proper sived water hammer arrester for
each multiple fixture branch line, and automatically provides for all
factors which must be considered or otherwise calculated.

When the weight in "fixture-units" for cold and hot water branch

lines serving a group of fixtures has been determined, these data
can be applied to table V.

TABLE V

SIZING AND SELECTION

P.D.I. UNITS A B C D E F
FIXTURE 1-11 12-32 33-60 | 61-113| 114- 155-
UNITS 154 330
NOTE

When the water pressure in the line exceeds 65 P.S.1.G,, select the next
larger size water hammer arrester.

If the fixture-unit total has "1/2" fraction, it is to be "rounded up" to the next
larger or whole number. Thus, if total is 11 1/2 fixture-units, charge it to 12
fixture-units.

All sizing data in this manual are based on flow velocities of 10 F.P.S. or
less.

Copyright © ats inc. 2003
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Plumbing Specification Information ENGINEERING DATA

SIZING FOR WATER HAMMER ARRESTERS

EXAMPLE Table V will permit engineers and contractors to select the proper water
hammer arrester for each application. The following examples show the
relative ease with which sizing can be accomplished using Tables IV and V.
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EXAMPLE

It is relatively easy to select the proper sized water hammer arrester for a multiple  The proper sized water hammer arresters can be selected once the total of fixture-
fixture branch. Fig. 17 represents a typical riser diagram of the type that an engineer  units for a cold or hot water branch is known. It is only necessary to apply the
may include with his/her set of drawings. fixture-units to Table V and select the appropriate water hammer arrester.

When sizing the cold and hot water branch lines, it is usual practice to obtain the total
number of fixture units on each branch line. This information is then applied to sizing
charts to determine the required size of branch lines.

It is suggested that the engineers employ P.D.l. symbols for his/her riser diagrams,
as shown in the illustration above. This practice will enable manufacturers to fur-
nish the correct units.

Note: ats is not resgonsible for content or accuracy of cha_rts provided.
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SIZING FOR WATER HAMMER ARRESTERS

It has been established that the preferred location for the water hammer
arrester is at the branch line between the last two fixtures served.
This location is shown in Fig. 18.

SIZING AND PLACEMENT DATA WATER HAMMER ARRESTER ——g

= RISER
TYFICAL BRAMCH LINE —u

—r—r—ir—ir |

FiG. 18

This location of the water hammer arresters shownin Fig. 18 applies to branch lines that do not exceed 6.1m in length, from the start of the horizontal
branch line to the last fixture supply on this branch line. When the branch line exceeds the 6.1m in length, an additional water hammer arrester
should be used. This practice is best defined by two rules which have been established to cover the placement of water hammer arresters. These
rules are explained below.

RULE 1

Rule 1, covers multiple fixture branch lines which do not exceed 6.1m in length. EXPLANATION - Fixture-unit sizing Table V is used to se-

lect the required P.D.I. unit.
See example

——————  UP TO 20 ——
X

RULE 2

Rule 2, covers multiple fixture branch lines which do exceed 6.1m in length. EXPLANATION - Fixture-unit sizing Table V is used to se-

lect the required P.D.I. unit. The sum of the F.U. ratings of

OVER 20¢ —_—l units X and Y shall be equal to or greater than the demand
@ @ of the branches.
See example
a4 Lk F &1 F =k F 1
FiG. 19
EXAMPLES
Showing typical applications for Rule 1 and Rule 2.
4 T C.W. =26 F.U.
= B g P Needs - P.D.I. "B" unit
EXAMPLE OF  g— T T T H.W. =6 F.U.
RULE 1 - T T L|' Needs - P.D.I. "A" unit

— —
_11 }.— CW.=70F.U.
EXAMPLE OF __.[ Needs - P.D.I. "D" unit
=
[ ]

— Ur TO 20
RULE 2

| | L

|
VAVAVAVAVAVIY,

=

[
Note: - Consult your local plumbing codes for sizing information.

- In the absence of other guidance, the above data is provided.

* ats is not responsible for content or accuracy of charts provided.
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SIZING OF WATER SYSTEMS
CHART A-2
Estimated Curves for Demand Load
500
400
5 300
(O]
a
=z
<
=
& 200 .
i
No. 1 for system predominantly for flush valves u
100 No. 2 for system predominantly for flush tanks —
See Enlarged ~
Chart Below r ra
0 500 1000 1500 2000 2500 3000
FIXTURE UNITS
CHART A-3
Enlarged Scale Demand Load
100 —
80
= 60 —
o
[a]
z
S
o 40
o % >
20 g
]
0 20 40 60 80 100 120 140 160 180 200 220 240
® Starting point for Hunter's Method FIXTURE UNITS
(Theory of Probability)
For Hot Water sizing see also ASHRAE modified
Hunters Curve Drawing No.19-18A
Note:
-Consult your local plumbing codes for sizing information
- In the absence of other guidance, the above date is provided
* ats is not responsible for content or accuracy of charts provided
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ASHRAE Modified Hunter Curve - Flow Charts Enlarged Section
100
450 / 90 Curve A - Restaurants <
400 80
Curve A - Restaurants
350 N / G ion Factor: _| 70 Curve B- Hgspitals, Nursir?g Homes, ——]
. / L/SI:gmex0.0631 @ © mz:zfss'azisﬂzrt\ecless, Dormitories, N\ |
£ 300 2 1|
£ 250 / Curve B - Hospitals, Nursing Homes, E 50
% Nurses' Residences, Dormi AN T // | —T
K4 200 Hotels and Motels — a w0 — :;v‘C—A lHo:\es |
2 | 5 L ////
2 150 | | TLB 30 — ——
© — [ — | — |
v oo L+ L [ Cupvec-porHouses, 2 // T | ™~ CurveD-Office Bidgs. 1
—— —— — T | Elementary and High Schools
See | — — L———T [ “Curve D-Office Bldgs., L— ' )
5 | enlrged = ey s 1 = e
I
0u 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 00 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
Fixture Units Fixture Units
CONVERSION FACTOR
L/s = gpm x 0.0631
Hot Water Flow Rate 140 deg. F
(Data predates low-flow fixtures)
T ; Weight in fixture units
. e o . .
Fixture yp Public Private
supply control
Total | C.W. | HW. | Total | CW. | H.W.
Water Closet Flush Valve 8 8 - 6 6 -
Water Closet Flush Tank 4 4 - 3 3 -
Stall or Wall Urinal Flush Valve 4 4 - - - -
Lavatory/Basin Faucet 2 1 1 1 0.75 | 0.75
Bathtub Faucet 3 2 2 2 1 1
Shower Mixing Valve 3 2 2 2 1.5 1.5
Bathroom Group Flush Valve Closet - - - 7 6
Bathroom Group Flush Tank Closet - - - 5
Service Sink Faucet 3 2.5 2.5 - - -
Laundry Tubs (1.2) Faucet 3 3 2 2
Kitchen Sink (1 comp.) Faucet 3 1.5 1.5
Kitchen Sink
Faucet 4 2.5 2.5 - - -
(2 / 3 compartment)
Bar Sink Faucet 2 1 1 1 0.75 | 0.75
Dishwasher Service Stop 3 - 3 - - -
Washfountain 4 Person Faucet 2 1.5 15 - - -
Note:
« This revision to chart is done to suit low-flow fixtures for both hot and cold
water (as shown in the above charts). Consult local codes for acceptance.
« For data predating low-flow fixtures refer to Table IV Dwg. 19-15
* For original Hunter Curve see Dwg. 19-18
Note:
-Consult your local plumbing codes for sizing information and acceptance of
revised data for low-flow fixtures
- In the absence of other guidance, the above date is provided
* ats is not responsible for content or accuracy of charts provided
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VARIOUS FORMULAS FOR WATER HEATING CALCULATIONS

% Efficiency = GPH X 8.25 X Temp. Rise X 1.0
Btu/Hr. Input “——-Specific Heat

Btu/Output = GPH X 8.25 Lbs./Gal. X Temp. Rise X 1.0

Btu/Input GPH X 8.25 X Temp. Rise X 1.0

% Efficiency

Gal/Per/Hr. = Btu/Hr. Input X % Efficiency
Temp. Rise X 8.25

Rise (°F) = Btu/Hr. Input X % Efficiency
GPH X 8.25
KW = GPH X 8.25 X Temp. Rise X 1.0 (OR) GPH X Temp. Rise
3413 414
Gal/Per/Hr. = KW X 3413 (OR) KW X 414
Temp. Rise X 8.25 Temp. Rise
Rise (°F) = KW X 3413 (OR) KW X 414
GPH x 8.25 GPH
1 KW = 3413 Btu = 4.1 Gals. @ 100°F Rise
1 KW = 1,000 Watts Btu X 0.293 = Watts

Determine % of hot water portion of total mixed water ‘M’ requirements

M-C = 140-40 =100 = 71.5% of mixture

H-C  180-40 140 is hot water

% of cold water in mixture is: 10 3 @ (Balanced Circuits)
Watts = Amps 577 X Watts = Amps

H-M = 180-140 =40 = 28.5% of mixture | Volts Volts

H-C 180- 40 140 is cold water. Volts X Amps = Watts | Volts X Amps X 1.73 = Watts

PERCENTAGE OF 180°F PREHEATED WATER TO MIXING VALVE FOR SELECTED MIXED

WATER TEMPERATURES
Desired Mixed Temperature % of 180°F Water For Each Cold Supply Temperature
°F 40° 50° 60° 70° 80° 90° 100°
180 — — — — — — —
170 92.8 92.3 91.7 90.9 90 88.8 87.5
160 86 85 83.3 82 80 78 75
150 78.5 76 75 73 70 67 68.5
140 71 69 67 64 60 55.5 50
130 65 61.5 58 54.5 50 44 37.5
120 57 54 50 45 40 33 25
110 50 46 415 36 30 21 12
100 43 38 33 27 20 1 —-

Example: 1) Desired mixed outlet water temperature = 140°F  71% of hot water @ 180°F
2) Hot water supply (stored water temp) =180°F 29% of cold water @ 40°F
3) Cold water supply 40°F  100% mixed water @ 140°F

Note:

-Consult your local plumbing codes for sizing information and acceptance of
revised data for low-flow fixtures

- In the absence of other guidance, the above date is provided

* ats is not responsible for content or accuracy of charts provided
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PIPE SIZING DATA

CHART A-4
Pressure loss in head in Ibs per sq. in. per 100 ft. of length
0.1 2 3 456 8 1 2 345 6 8 10 20 30405060 80 100
10000 10000
8000 A 8000
6000 6000
5000 A 4 5000
4000 e N 4000
3000 3000
A d |
2000 a 11l 2000
A 1 L
P
//< A < ol /></ A
1000 S 1000
800 S ~ 800
600 B3 = X 111 600
e N
500 S aiEERY - AL N& 500
400 i 5 400
@ 300 > N——x AL 300
E L0 Pz NP i) o S P 200 2
8 N A =
XN BT LRI A ™
o A D d -y < A7 9 s
£ 100 X1 (8 1 < X 100 @
2 8 & 2 < B 80 2
o 60 1 » ] 160 8
S 50 / ¥ N o A% 50 g
> P -
40 [ XX 5 AL e 440 3
o )t A i o
30 X A N\ Ve e 30 s
\Ji A
20 )< 1 P N > )< ¢§< 20
P PR AN NI Y~
/.i 1 ) o > A
4 A\k - ol
10 [ oe”] o d o = d XM 10
8 < vt = %] 8
6 P - 4/‘ ,\'L// /; ) 6
5 ‘] s 2 3 5
: N
: a\EEEPES & T BN s :
AL AN GNP e
2| AN 2K TN )
T B//./. : zadh 7.
N LN X./)\ AP0 T 1
0.1 2 3 456 81 2 3i45 6 8 10 20 30 405060 80 100
Pressure loss in head in Ibs per sq. in. pér_100 ft. bf length )
®Pipesize 6" 4 3" 2" 1/2"to 1-1/2*,
2-1/2
®Velocity HW  1/2'to 2" to
Copper Tubing Smooth Pipe ~elocly Over 1-1/2” C.W. 6"C.W.
ypeM — — — — — 140°F  All HW.
TypelL ——————————————
Type K *
H B.C. Code: ® Revised table to suit velocities obtained from
C.W. 5ft/sec copper pipe assoc. hand book.
H.W. 4ft/sec (See also main sizing Drawing No. 19-21)

H.W. over 140°F 3 ft/sec

Note:
-Consult your local plumbing codes for sizing information
- In the absence of other guidance, the above date is provided

* ats is not responsible for content or accuracy of charts provided
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Plumbing Specification Information ENGINEERING DATA

COLD WATER SYSTEMS
FIXTURE UNITS versus GPM
Conversion table
Flow in Gallons per Minute versus Water Fixture Units
Flow Fixture Units Flow Fixture Units Flow | Fixture Units
((;UPSR;I Flush Tank | Flush Valve ((;UPSR;I Flush Tank | Flush Valve (GUPS'\;I Flush Tank | Flush Valve
1 0 - 46 111 39 145 611 521
2 1 - a7 115 42 150 638 559
3 3 - 48 119 44 155 665 596
4 4 - 49 123 46 160 692 631
5 6 - 50 127 48 165 719 666
6 7 - 51 130 50 170 748 700
7 8 - 52 135 52 175 778 739
8 10 - 53 141 54 180 809 775
9 12 - 54 146 57 185 840 811
10 13 - * 55 151 o0 | 190 874 850
1 15 - 56 155 63 200 945 931
12 16 - 57 160 66 210 1018 1009
13 18 - 58 165 69 220 1091 1091
14 20 - 59 170 73 230 1173 1173
15 21 - 60 175 76 240 1254 1254
16 23 - 62 185 82 250 1335 1335
17 24 - 64 195 88 260 1418 1418
18 26 - 66 205 95 270 1500 1500
19 28 - 68 215 102 280 2583 2583
20 30 - 70 225 108 290 1668 1668
21 32 - 72 236 116 300 1755 1755
22 34 5 74 245 124 310 1845 1845
23 36 6 76 254 132 320 1926 1926
24 39 7 78 264 140 330 2018 2018
25 42 8 80 275 148 340 2110 2110
26 44 9 82 284 158 350 2204 2204
27 46 10 84 294 168 360 2298 2298
28 49 1 86 305 176 370 2388 2388
29 51 12 88 315 186 380 2480 2480
30 54 13 90 326 195 390 2575 2575
31 56 14 92 337 205 400 2670 2670
i |32 58 15 94 348 214 410 2765 2765
33 60 16 96 359 223 420 2862 2862
34 63 18 98 370 234 430 2960 2960
35 66 20 100 380 245 440 3060 3060
36 69 21 105 406 270 450 3150 3150
37 74 23 110 431 295 500 3620 3620
38 78 25 115 455 329 550 4070 4070
39 83 26 120 479 365 600 4480 4480
* Min. 40 86 28 125 506 396 700 5380 5380
probability 4 90 30 130 533 430 800 6280 6280
for use 42 95 31 135 559 460 900 7280 7280
with 43 99 33 140 585 490 1000 8300 8300
Hunter 44 103 35
Curve 45 107 37
Note:
-Consult your local plumbing codes for sizing information
- In the absence of other guidance, the above date is provided
* ats is not responsible for content or accuracy of charts provided
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Plumbing Specification Information ENGINEERING DATA

SIZE OF STACKS FOR APT. BLDGS.
BATHROOM GROUP 2 BATHROOMS GROUP COLD WATER HOT WATER
NO.| TL Ccw HW w cw HW w FU SIZE FU SIZE
FU
1 6 3/4" 172" 3" 3/4" 3/4" 3" 4-1/2 3/4" 3 3/4"
2 12 1" 3/4" 1-1/4" 1" 9 1" 6 3/4"
3 18| 1-1/4" 1" 1-1/2" 1-1/4" 13-1/2 1" 9 1"
4 24| 1-1/2" 1-1/4" 1-1/2" 1-1/2" 4" 18 1-1/4" 12 1"
5 30| 1-1/2" 1-1/4" 2" 1-1/2" 22-1/2 1-1/4" 15 1-1/4"
6 36 2" 1-1/2" | 4" 2" 1-1/2" 27-1/2 1-1/2" 18 1-1/4"
7 48 2" 1-1/2" 2" 2" 31-1/2 1-1/2" 21 1-1/4"
8 54 2" 1-1/2" 2" 2" 36 1-1/2" 24 1-1/4"
9 60 2" 2" 2-1/2" 2" 40-1/2 2" 27 1-1/2"
10 66 2" 2" 2-1/2" 2-1/2" 45 2" 30 1-1/2"
1 72 2" 2" 2-1/2" 2-1/2" 49-1/2 2" 33 2"
12 78| 2-1/2" 2" 4" 2-1/2" 2-1/2" 4" 54 2" 36 2"
58-1/2 2-1/2" 38 2"
KITCHEN SINK 2 KITCHEN SINKS ® MAIN ® MAIN
FU (GPM FU (GPM
(e HW | Cw CPW
NO.| TL CW HW W |NO. | TL CW HW W 3/4" 3
FU FU
1 2 3/4" 3/4" 2" 1 4 3/4" 3/4" 2" (% _______________ (% ($gg) -------------- (‘1“1)8)
2 4 3/4" 3/4" 2 8 1" 1" ! 4
" " " " 18 -mmmmmmeoeeee 18 Ly — 850
3 6 3/4 3/4 3 12 1 1 (14) (14) (270) (190)
" 6"
4 8 1" 1" 4 16 1" 1" -1
40 ---mmmemeee- 30 4000 ---------m-- 2625
5 10 1" 1" 5 20 1-1/4" 1-1/4" (25) (21) (550) (400)
6 | 12 1 1" 3| 6 | 24 | 1-1/4" 1-1/4" 1172 ® Revised to suit
70 50 velocities obtained
7 | 14 1-1/4" 1-1/4" 7 28 1-1/4" 1-1/4" 3" (36) (28) from copper pipe
o assoc. handbook.
8 16 1-1/4" 1-1/4" 8 30 1-1/2" 1-1/2"
210 s 125 Refer also to sizing
9 18 1-1/4" 1-1/4" 9 34 1-1/2" 1-1/2" (67) (50) data Dwg. No.19-19
10 | 20 1-1/2" 1-1/2" 10 38 1-1/2" 1-1/2" 2112
375 - 255
11 | 22 1-1/2" 1-1/2" 11 42 2" 2" (105) (75)
12 | 24 1-1/2" 1-1/2" 3" | 12 46 2" 2" 3"
Note:
-Consult your local plumbing codes for sizing information
- In the absence of other guidance, the above date is provided
* ats is not responsible for content or accuracy of charts provided
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Plumbing Specification Information ENGINEERING DATA

SIZING OF HOT WATER STORAGE TANK

TOTAL THE NUMBER OF INDIVIDUAL FIXTURES FOR A BUILDING AND ALLOW NUMBER OF GALS. PER HOUR
AS REQUIRED BY FOLLOWING CHART.
REFER ALSO TO ASHRAE MODIFIED HUNTERS CURVE DWG. NO. 19-18A

HOT WATER FIXTURE CAPACITIES FOR VARIOUS TYPES OF BLDGS.
U.S. GALLONS OF HOT WATER PER HR. (LPH) FIXTURE AT A FINAL TEMP. OF 140 DEGREES F.

Note: Data predates modern low-flow fixtures and appliances.

GPH --------; | PRIVATE APT. CLUB GYM HOSPITAL | HOTEL IND. OFFICE | PUBLIC | SCHOOL | YMCA
LPH RES. HOUSE PLANT BATH
FU. -- *
(140 ° F water)
FIXTURE
2 2 2 2 2 2 2 2 2 2
(Pril\?/’gtilyav )i -- 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
e - 0.75 0.75 0.75 0.75 0.75 0.75 0.75 - 0.75 0.75
- 4 6 8 6 8 12 6 12 15 8
(Pul?)?fll_'\;v ) - 15 23 30 23 30 46 23 46 57 30
’ - - 1 1 1 1 1 1 1 1 1
20 20 20 30 20 20 30 - 45 - 30
BATH TUBS 76 76 76 114 76 76 114 - 171 - 114
- 1.5 15 - 1.5 15 - - 1.5 - -
15 15 50-150 - 50-150 50-200 20-100 - - 20-100 20-100
DISH WASHER 57 57 190-570 - 190-570 190-760 | 76-380 - - 76-380 76-380
- 1.5 Five fixture units per 250 seating capacity
3 3 3 12 3 3 12 - - 3 12
FOOT BATH (Res.) 1 1 " 46 1 " 46 - - 1 46
10 10 20 - 20 20 20 - - 10 20
KITCHEN SINK 38 38 76 - 76 76 76 - - 38 76
- 0.75 1.5 - 3 1.5 3 - - 0.75 3
20 20 28 - 28 28 - - - 20 28
LAUNDRY TUB 76 76 106 - 106 106 - - - 76 106
15 15 - - - - - - - 25 -
5 5 10 - 10 10 - - - 10 10
PANTRY SINK 19 19 38 - 38 38 - - - 38 38
- - 25 - 25 25 - - - 25 25
30 30 105 223 75 75 223 30 223 223 223
SHOWER 114 114 568 850 284 284 850 114 850 850 850
- 1.5 1.5 1.5 1.5 1.5 3.5 - - 1.5 1.5
15 20 20 - 20 30 20 15 15 20 20
SLOP SINK 57 76 76 - 76 114 76 57 57 76 76
- 1.5 2.5 - 2.5 2.5 2.5 2.5 2.5 2.5 2.5
HOURLY HEATING 30% 30% 30% 40% 25% 25% 40% 30% 50% 40% 40%
CAPACITY FACTOR
STORAGE 70% 125% 90% 100% 60% 80% 100% 200% 120% 100% 100%
CAPACITY FACTOR
HOURLY HEATING CAPACITY = Hourly Required x Hourly Heating Factor * Apartment demand - 3hrs
STORAGE CAPACITY = Hourly Capacity x Storage Factor Dorm demand - 1-2 hrs

STORAGE TANK USABLE WATER IS 70% Schools - add additional showers for evening

classes/activities

*% For low-flow faucets deduct 30% from
amounts shown. (See note)

*%% For high efficience electronic ‘No Touch’
faucets deduct 50% from amounts shown.
Note: (See note)
-Consult your local plumbing codes for sizing information and acceptance of
revised data for low-flow fixtures
- In the absence of other guidance, the above date is provided

* ats is not responsible for content or accuracy of charts provided
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Plumbing Specification Information ENGINEERING DATA

uoor <A{[Rp:

SUGGESTED BARRIER FREE SHOWER HEIGHTS

Zenith Built -In Handicapped Showers

- BF Barrier-Free Shower. This - HC Handicapped Shower. This
option includes a lever handle control option includes a lever handle control
valve, a flexshower with vacuum valve, a flexshower with vacuum
breaker, a lever handle diverter valve, breaker, a lever handle diverter valve,
a recessed soap dish, a padded vinyl a recessed soap dish, and a 24" x 1-1/
folding seat, a two wall 1-1/2" diameter 2" stainless grab bar.

stainless steel grab bar and vinyl

curtain with stainless steel 36" curtain When either of these suffixes are

rod. specified, the housing is extended to

accomodate the diverter valve,
flexshower, and recessed soap dish.

Note: ats is not responsible for content or accuracy of charts provided
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Plumbing Specification Information

ENGINEERING DATA

ubor <4, RI\®

Determining the Number of Stations
Needed

Ulimately, this number is based on cost
constraints and available space consid-
erations. The type of group using the
showers and the anticiapted number of
users during peak hours must also de-
termined. School, industrial, athletic
club, hospital, and dormitory settings all
have differnent requirments.

Usually physical education classes have
the highest useper shower within the
specified time (often less than five min-
utes). A 3:1 (three students to one
shower) ratio for schools is commonly
allowed.

SUGGESTED SHOWER MOUNTING HEIGHTS

Bather Use

Shower rooms should be designed for the bather to
use efficently with a minimum of wasted space. The
bather's movements while showering, traffic flow to
and from all the shower stations, and the bather's
relationship to the shower spray - as well as to other
bathers - must be considered.

Operating upon the Premise that most bathers pre-
fer to stand in such a manner that the head is nor-
mally out of direct water stream, the chart below
indicates the average shower head mounting
heights for various applications. These heights are
generally standard, providing equal levels of com-
fort among users of every age category.

Male

Adults - 6'-6"
Teens - 6'-6"
Pre-Teens - 6'

PHYSICAL INDUSTRIALS DORMITORY HOSPITAL
EDUCATION  FACTORY REGIDEMTS PATIENTS

Industrial/factory workers utilize showers at a
5:1 ratio; dormitory resident usage is at an 8:1

ratio; and hospital patients can be factored at Female

20:1. Adults - 6'
Teens - 6'
Pre-Teen - 5'-6"

T i T g oy R
AT ST

Note: ats is not responsible for content or accuracy of charts provided
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SUGGESTED MOUNTING HEIGHTS OF FIXTURES

Kto 8 & Senior
Types of Junior Public Collegiate, Public
Fixtures K & Jr. Public Vocational Secondary Areas /
KG Schools Schools Schools Universities Remarks
Drinking 24" 30" 36" 36" 36" to 42" Floor
Fountains * (610mm) (762mm) (914mm) (914mm) (924mm to to rim
1066mm)
Urinals ** - 18" 20 24 24 Floor
(457mm) (508mm) (610mm) (610mm) to rim
Basins
24" 31" 31" 31" 31" Floor
(610mm) (787mm) (787mm) (787mm) (787mm) to rim
Barrier Free . . R R .
Design Basins 33 33 33 33 33 Floor
(To OBC/National) (838mm) (838mm) (838mm) (838mm) (838mm) to rim
Toilets
(For Wall Hung Toilets ~_Std-or Std. Std. Stc‘i'. Std. Floor to
-Mount 15" (381mm) 10" Baby 15 15 15 15 rim of
To Rim) (254mm) (381mm) (381mm) (381mm) (381mm) bowl.
Barrier Free . R . R .
Design Toilets 16-1/2 16-1/2 16-1/2 16-1/2 16-1/2 Floor to
(To OBC/National) (420mm) (420mm) (420mm) (420mm) (420mm) rim of
(If additional height req. by local code or user - provide 2" (50mm) height seat and 16-1/2" (420mm) high Toilets) bowl.
Shower ' ' s
Head 5 6 6-6 Floor to
Bea s (1524mm) (1829mm) (1981mm) Spray
oys
Shzwers xk Head
Shower . D .
Heads 5 5-6 6 Floor to
Girls (1524mm) (1524mm to (1829mm) Spray
Showers *** 1829mm) Head

*** Barrier Free Design showers provided with hand shower sprays and adjustable 30" (762mm) offset slide bar.
Fold up seat, non slip floor and shower head wall hook next to seat.

** Barrier Free Design Urinals mounted 17" (432mm) OBC / 20" (508mm) BC - FIN. floor to rim.

* Barrier Free Design Drinking Fountains mounted 34" (863mm) FIN. floor to bubbler, single or Hi-Lo double units.

Note: - Consult your local plumbing codes for mounting height information.
- In the absence of other guidance, the above data is provided.
* ats is not responsible for content or accuracy of charts provided.
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