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Flow Velocity & Friction Loss

‘SPEAHS'I

FLOW VELOCITY & FRICTION LOSS
Friction Loss Through Pipe

The Hazen-Williams equation below is widely used to calculate friction loss for water through PVC and CPVC pipe
f=.2083 x (100) %2 x G!#2
Cc dj48655
Where: f= friction head of feet of water per 100' for the specific pipe size and 1.D.
C = a constant for internal pip roughness. 150 is the commonly accepted value for PVC and CPVC pipe.

G = flow rate of gallons per minute (U.S gallons).
di = inside diameter of pipe in inches.

Friction Loss Through Fittings
Friction loss through fittings is expressed in equivalent feet of the same pipe size and schedule for the system flow rate. Schedule 40
head loss per 100' values are usually used for other wall thicknesses and standard iron pipe size O.D.'s.

Average Friction Loss for PVC and CPVC Fittings in Equivalent Feet of Straight Run Pipe
Item 12 (3/4| 1114|112 2 | 212 | 3 4 6 8 10 | 12 | 14 | 16 18 20 24
Tee Run 1014 |17 23 2.7 4.0 4.9 6.1 | 79 [123] 140 175] 20.0 [ 250 | 27.0 [ 32.0 | 350 | 42.0
TeeBranch | 38 | 49 60| 73 8.4 120 | 147 | 164 ] 220 | 32.7 | 49.0 [ 57.0 | 67.0 | 78.0 | 88.0 | 107.0 | 118.0 | 137.0
90° Ell 15|20 |25 38 4.0 5.7 6.9 79 | 114 16.7 | 21.0 | 26.0 | 32.0 | 37.0 | 43.0 | 530 | 58.0 [ 67.0
45° Ell 8 1114 18 21 2.6 31 40 | 51 | 80 | 106 | 135 155| 18.0 | 200 | 230 | 250 | 30.0

Note: Values 10"-24": Approximate values from Nomograph.

Pressure Drop In Valves & Strainers Where:

2
Pressure drop calculations can be made for valves and G)r g

strainers for different fluids, flow rates, and sizes using (€,

the CV values and the following equation: P = Pressure drop in PSI; feet of water = PSI

4332
G = Gallons per minute
C, = Gallons per minute water per 1 PSI pressure drop
Sg = Specific gravity of liquid (water = 1)

Cv Values for Select Spears® Valves and Strainers

Nominal Size —> 12134 1 | 114 | 1-1/2 | 2 | 2-1/2 3 4 6 8 10 12
True Union 2000 Ball Valve? 29 | 63 | 120 243 357 | 599 | 856 | 1416 | 2865 | 1952 - - -
Single Entry Ball Valve! 38 | 76 | 146 292 412 720 - 1660 | 3104 - -

True Union 2000 Ball Check Valve 63| 17 | 25 65 86 130 200 275 | 500 800 - - -
Butterfly Valve (90° - Full Open) - - - - 81 109 192 345 | 411 | 1125 | 2249 | 4440 | 6309

Y-Check Valve 6.7 | 126 | 229 | 33.8 50.7 | 79.2 - 235 | 387 - - - -

Y-Strainer (12 Mesh-Clean) 54| 78 | 139 | 329 416 | 50.0 - 746 | 169.0 - - - -
Basket Strainer (Clean) 45| 10 15 30 46 72 110 172 270 630 | 750 | 893 | 1063

1- Full Port Ball Valve Cv based on equivalent length of Schedule 80 pipe

Water Velocities

Velocities for water in feet per second at different GPM's and pipe inside diameters can be calculated as follows:
V=.3208 %
Where:
V = velocity in feet per second

G = gdlons per minute
A = inside cross sectional areain sguare inches

CAUTION: Flow velocities in excess of 5.0 feet per second are not recommended for closed-end systems. Contact Spears® Technical
Services for additional information.

Pa e 3 Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
g Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas

Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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FLOW VELOCITY & FRICTION LOSS

SCHEDULE 40
Flow Friction Friction Friction Friction Friction Friction Friction Flow
e V:II::ilty Los:r(i::.isvr:ner/ Loss V;t,:ilty Loss Lf:rsi:t:::il v;t):vny Loss Lf,:?zﬁ:u v;t):vny Loss (Ft. Lf:rsig;;;/ v:.my Loss(Ft)  Friction |0y vetocity (ftsec) L(‘;:s Lf:rsi:'::;/ V:II;):ilty Loss (Ft. Li:?:.‘::u e
(Gallons! cycoey | 1008 (sil { cec) | FEWater!| “onm [ (usec. | FEVA| o0y | rusec) | VR [ toofy |(fuisecy | Water | Loss (psil100%) Water! | 100%) | (fusecy | WX | 1o0ry |(CRonS/
Minute) 100ft) 100ft) 100ft) 100ft) 100ft) 1008 100ft) Minute)
GPM 1/8" 1/4" 3/8" 12" 3/4" 1" 1-1/4" GPM
0.25 | 1.64 6.54 2.83 1086 | 136 059 | 046 | 029 0.12 0.25
0.50 | 3.27 23.60 1023 1.72 | 4.90 212 (091 | 1.04 0.45 0.50
0.75 | 491 50.00 2168 2.59 | 10.38 | 450 | 1.37 | 2.20 0.96 0.75
1 6.55 85.18 3693 345 | 1768 | 766 | 1.82 | 3.75 163 | 1.13 | 116 | 050 | 0.63 | 0.28 0.12 0.39 0.09 [ 0.04 | 0.22 | 0.02 0.01 1
2 13.09 307.52 [133.31] 6.90 | 63.82 | 27.67 | 3.65 | 1355 | 5.88 | 2.25 | 419 182 | 126 | 1.03 0.44 0.77 031 | 013 | 044 | 0.08 0.03 2
5 17.25348.29 | 150.98 | 9.11 | 73.96 | 32.06 | 5.63 | 22.88 | 9.92 | 3.16 | 5.60 2.43 193 169 | 073 | 1.10 | 043 0.19 5
7 12.76 [ 137.93 | 59.79 | 7.88 | 42.66 | 18.49 | 4.42 | 10.44 453 2.70 314 | 136 | 155 | 081 0.35 7
10 11261 82.59 | 35.80 | 6.31 | 20.21 8.76 3.86 6.08 | 2.64 | 221 | 157 0.68 10
15 9.47 | 42.82 18.56 5.78 12.89| 559 | 331 | 3.32 1.44 15
20 12.63( 72.95 31.63 7.71 2196| 952 | 442 | 5.65 2.45 20
25 9.64 33.20| 14.39 | 552 | 855 3.71 25
30 11.57 46.54| 20.17 | 6.62 | 11.98 | 5.19 30
35 7.73 [ 1594 691 85
40 8.83 12041 8.85 40
45 9.94 | 25.39 | 11.00 45
50 11.04 | 30.86 | 13.38 50
GPM 1-1/2" 2" 212" 3" 4" 5" 6" GPM
2 0.32 0.04 0.02 2
0.81 0.20 0.09 | 049 | 0.06 0.03 5
7 113 0.38 0.16 | 068 | 0.11 0.05 | 0.48 | 0.05 0.02 7
10 1.62 0.73 032|097 ] 021 0.09 | 0.68 | 0.09 0.04 | 044 | 0.03 | 0.01 10
15 2.42 1.55 0.67 | 146 | 045 020 | 102 | 019 0.08 | 0.66 | 0.07 0.03 15
20 3.23 2.64 115 | 195 | 0.77 034 | 1.37 | 033 014 | 088 | 011 | 0.05 | 051 | 0.03 0.01 20
25 4.04 4.00 173 | 244 | 117 051 | 1.71 | 049 021 | 110 | 0.17 0.07 | 0.64 | 0.05 0.02 25
30 4.85 5.60 243 1292 | 164 0.71 | 205 | 0.69 030 | 132 | 0.24 | 0.10 | 0.77 | 0.06 0.03 0.49 0.02 | 0.01 30
35 5.65 7.45 323|341 ] 218 094 | 239 | 092 0.40 | 154 | 0.32 0.14 | 0.89 | 0.08 0.04 0.57 0.03 | 0.01 35
40 6.46 9.54 414 1 390 | 279 121 (273 ] 118 051 | 176 | 041 | 0.18 | 1.02 | 0.11 0.05 0.65 0.04 | 0.02 40
45 7.27 11.87 515 | 439 | 347 151 | 3.07 | 146 063 | 199 | 051 | 022 | 1.15| 0.13 0.06 0.73 0.04 | 0.02 45
50 8.08 14.43 6.25 | 4.87 | 4.22 183 | 341 | 178 0.77 | 221 | 0.61 027 | 128 | 0.16 0.07 0.81 0.05 | 0.02 | 056 | 0.02 0.01 50
60 9.69 20.22 8.77 | 5.85 | 5.92 256 | 410 | 249 1.08 | 265 | 0.86 | 0.37 | 153 | 0.23 0.10 0.97 0.08 | 0.03 | 0.67 | 0.03 0.01 60
70 6.82 | 7.87 341 | 478 | 332 144 | 3.09 ] 115 | 050 | 1.79 | 0.30 0.13 114 010 | 0.04 | 0.79 | 0.04 | 0.02 70
75 731 | 8% 388 | 512 | 377 163 [ 331 ] 130 | 056 | 192 | 0.34 0.15 1.22 011 | 0.05 | 0.84 | 0.05 0.02 75
80 7.80 | 10.08 | 4.37 | 546 | 4.25 1.84 | 353 | 147 0.64 | 2.04 | 0.39 0.17 1.30 0.13 | 0.06 | 0.90 | 0.05 0.02 80
90 8.77 | 1253 | 543 | 6.15 | 5.28 229 397 ] 182 | 079 | 2.30 | 048 0.21 1.46 0.16 | 0.07 | 1.01 | 0.07 0.03 90
100 9.74 | 1523 | 6.60 | 6.83 | 6.42 278 | 441 | 2.22 0.96 | 2.55 | 0.59 0.25 1.62 019 | 008 | 112 | 0.08 | 0.03 100
125 12,18 23.03 | 998 | 854 | 9.70 421 | 552 | 3.35 145 | 319 | 0.89 0.38 2.03 029 | 013 | 140 | 0.12 0.05 125
150 1024 1360 | 590 | 6.62 | 470 | 204 | 383 | 1.24 0.54 243 041 | 018 | 1.68 | 0.17 0.07 150
175 7721 625 | 271 | 447 | 165 0.72 2.84 055 | 024 | 196 | 0.22 0.10 175
200 8.82 |1 800 | 347 | 511 | 212 0.92 3.25 070 | 030 | 2.25 | 0.29 0.12 200
250 11.031 1210 | 524 |6.39 | 3.20 139 4.06 106 | 046 (281 | 043 | 0.19 250
300 7.66 | 4.49 1.95 4.87 149 | 065 | 337 | 0.61 0.26 300
350 8.94 | 597 2.59 5.68 198 | 086 | 393 | 0.81 0.35 350
400 1022 7.64 3.31 6.49 254 | 110 | 449 | 1.03 0.45 400
450 7.30 315 | 137 | 505 | 1.29 0.56 450
500 8.11 383 | 166 | 5.61 | 1.56 0.68 500

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock” for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Pa e 5 Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
g Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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FLOW VELOCITY & FRICTION LOSS

SCHEDULE 40
Flow Rate | Flow E;':::F': Fiiction |~ Flow LF:;"("F': Friction | Flow ::;"("F'; Friction | Flow ::;"("F'; Friction | Flow ::::("F'; Friction | Flow :;::I(OF.: Friction | Flow LF::S"(‘:: Friction | Flow LF::S";:': Frition | Flow Rate
(Gallons/ | Velocity | " " | Loss (psil| Velocity [ "ot |Loss (psil | Velosity = 0 " fLoss (psif Velocity | Z o f Loss (psil| Velocity | "t T | Loss (psi| Velocity | T |Loss (psil| Veloity | | Loss (psil| Velocity T fLoss (psil| - (Gallons!
Minte) | (sec) | oo | 100 | (fusec) | o | 1008 (isee) | oo | 00 (fusec) | Do f 1008 | (Rsee) oo f 100 | sec) | Gl | 100 | (fse) | oo | 100 | usee) D [ to0f) | Minute)
GPM 8" 10" 12" 14" 16" 18" 20" 24" GPM
100 | 0.65 | 0.02 | 0.01 100
125 | 0.81 | 0.03 | 0.01 125
150 | 0.97 | 0.04 | 0.02 150
175 | 1.13 | 0.06 | 0.03 175
200 | 129 | 0.08 | 0.03 | 0.82 | 0.02 | 0.01 200
250 | 162 | 0.11 | 0.05 | 1.03 | 0.04 | 0.02 250
300 | 1.94 | 0.16 | 0.07 | 1.23 | 0.05 | 0.02 300
350 | 227 | 0.21 | 0.09 | 1.44 | 0.07 | 0.03 | 1.01 | 0.03 | 0.01 350
400 | 259 | 027 | 0.12 | 1.64 | 0.09 | 0.04 | 1.16 | 0.04 | 0.02 [ 0.96 | 0.02 | 0.01 | 0.73 | 0.01 | 0.01 400
450 | 291 | 034 | 0.15 | 1.85 | 0.11 | 0.05 | 1.30 | 0.05 | 0.02 | 1.08 | 0.03 | 0.01 | 0.82 | 0.02 | 0.01 450
500 | 324 | 041 | 0.18 | 205 | 0.14 | 0.06 | 1.44 | 0.06 | 0.02 | 1.19 | 0.04 | 0.02 | 0.91 | 0.02 | 0.01 500
750 | 485 ) 087 | 038 | 3.08 | 029 | 012 | 217 | 0.12 | 0.05 | 1.79 [ 0.08 | 0.03 | 1.37 [ 0.04 | 0.02 | 1.08 | 0.02 | 0.01 750
1000 | 6.47 | 148 | 064 | 410 | 049 | 021 | 289 | 0.21 | 0.09 | 239 | 0.13 | 0.06 | 1.83 [ 0.07 [ 0.03 [ 1.45 | 0.04 | 0.02 | 1.16 | 0.02 | 0.01 1000
1250 5131 074 | 032 [ 361 | 031 | 014 | 299 | 0.20 | 0.09 | 2.29 | 0.10 | 0.04 | 1.81 | 0.06 | 0.03 | 1.45 | 0.03 | 0.01 1250
1500 6.15 | 1.03 | 045 | 433 | 044 | 019 | 358 | 0.28 | 0.12 | 2.74 | 0.14 | 0.06 | 2.17 | 0.08 | 0.04 | 1.74 [ 0.05 [ 0.02 | 1.21 [ 0.02 | 0.01 | 1500
2000 578 | 0.75 | 0.33 | 478 | 047 | 0.20 | 366 | 025 | 0.11 | 2.89 | 0.14 | 0.06 | 232 | 0.08 | 0.04 | 1.61 | 0.03 | 0.01 | 2000
2500 722 113 [ 049 | 597 | 0.71 | 031 | 457 | 037 | 0.16 | 3.61 | 021 | 0.09 | 291 | 0.12 | 0.05 | 2.01 | 0.05 | 0.02 | 2500
3000 717 | 100 | 043 | 549 | 052 | 023 | 434 | 029 | 0.13 | 349 | 0.17 | 0.08 | 2.41 | 0.07 | 0.03 | 3000
3500 6.40 [ 070 [ 0.30 [ 506 | 039 | 0.17 | 407 | 0.23 | 0.10 | 2.81 | 0.09 | 0.04 | 3500
4000 578 | 050 | 0.22 | 465 | 030 | 0.13 | 3.21 | 0.12 | 0.05 | 4000
4500 650 | 062 | 027 | 523 | 037 | 0.16 | 3.62 | 0.15 | 0.06 | 4500
5000 581 | 045 | 0.19 | 402 | 0.18 | 0.08 | 5000
5500 6.39 | 053 | 0.23 | 442 | 0.22 | 0.09 | 5500
6000 6.97 | 063 | 0.27 | 482 | 0.25 | 0.11 | 6000
7000 562 | 0.34 | 0.15 | 7000
7500 6.03 | 039 | 0.17 | 7500
8000 6.43 | 043 | 0.19 | 8000
8500 6.83 | 049 | 0.21 | 8500

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock" for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Made in the U.S.A. Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Pa e 6
Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing g
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FLOW VELOCITY & FRICTION LOSS
SCHEDULE 80

FlowRate | Flow Friction Friction Flow Friction Friction Flow Friction Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow
(Gallons/ | Velocity Lx:'::;' Loss (psil | Velocity Lx:'::;' Loss (psil | Velocity Ls\faste(;t' Loss (psil | Velocity L\ll)vs:téflt. t::; Velocity Lx:'::;' I(':ST Velocity Lm::" I('::: Velocity L‘c’)vs;e(;t. I('::: (G:Ial:;sl
Minute) | (ftisec.) 100 100ft) (ft/sec.) 100 100ft) | (ftisec.) 100ft) 100ft) (ft/sec.) 100) 100ft) (ft/sec.) 100f) 100) (ftisec.) 100f) 100) (ftisec.) 100f) 100f) Minute)
GPM 1/8" 1/4" 3/8" 12" 3/4" 1" 1-1/4" GPM
0.25 2.67 21.47 931 | 1.29 357 155 | 0.63 0.63 0.27 0.25
0.50 5.35 7752 | 3360 | 259 | 12.88 | 5.58 1.25 2.21 0.98 0.50
0.75 8.02 | 16425 | 71.20 | 3.88 | 27.29 | 11.83 | 1.88 4.80 2.08 0.75
1 10.69 | 279.84 [121.31| 5.17 | 46.49 | 20.15 | 2.51 8.18 355 | 148 2.24 0.97 | 0.78 0.48 021 | 047 0.14 0.06 [ 0.26 0.03 0.01 1
2 21.39 | 1010.21 [437.93 | 10.35 | 167.84 | 72.76 | 5.01 | 29.54 | 12.81 | 2.96 8.08 350 | 156 173 0.75 | 0.93 0.49 021 [ 052 0.12 0.05 2
5 25.87 | 915,95 | 397.07 | 12.53 | 161.23 | 69.89 | 7.39 | 44.12 | 19.12 | 3.91 9.45 410 | 2.33 2.67 116 | 1.30 0.64 0.28 5
7 17.54 | 300.66 | 130.34 | 10.35 | 82.27 | 35.66 | 548 | 17.62 | 7.64 | 3.26 4.98 216 [ 181 1.20 0.52 7
10 14,78 | 159.26 | 69.04 | 7.82 | 34.11 | 1479 | 4.66 9.65 418 [ 2.59 2.32 1.00 10
15 1174 | 72.27 | 31.33 | 6.99 | 2044 | 8.86 | 3.89 491 2.13 15
20 15.65 | 123.13 | 53.38 | 9.33 | 34.82 | 15.09 | 5.18 8.36 3.62 20
25 1166 | 52.64 | 2282 | 6.48 | 12.64 | 548 25
30 1399 | 73.78 | 31.98 | 7.77 | 17.71 | 7.68 30
35 16.32 | 98.16 | 42.55 [ 9.07 | 2356 | 10.21 35
40 18.65 | 125.70 | 54.49 | 10.37 | 30.17 | 13.08 40
45 11.66 | 37.53 | 16.27 45
50 12,96 | 45.62 | 19.77 50
60 1555 | 63.94 | 27.72 60
70 18.14 | 85.06 | 36.87 70
75 19.43 | 96.66 | 41.90 75
80 20.73 | 108.93 | 47.22 80
GPM 1-1/2" 2" 2-112" 3" 4" 5" 6" GPM
1 0.19 0.01 001 | 011 0.00 0.00 | 0.08 0.00 0.00 | 0.05 0.00 0.00 1
2 0.38 0.05 0.02 | 0.22 0.02 001 | 0.16 0.01 0.00 | 0.10 0.00 0.00 2
5 0.96 0.29 0.13 | 0.56 0.08 0.04 | 039 0.03 0.01 | 0.25 0.01 0.01 5
7 134 0.54 024 | 0.78 0.15 0.07 | 0.55 0.06 0.03 | 035 0.02 0.01 7
10 1.92 1.05 046 | 112 0.30 013 | 0.78 0.12 0.05 | 0.50 0.04 0.02 10
15 2.87 2.23 097 | 1.67 0.63 0.27 117 0.26 011 | 0.75 0.09 0.04 15
20 3.83 3.80 165 | 2.23 1.07 0.47 1.56 0.45 0.19 | 1.00 0.15 0.07 | 057 0.04 0.02 20
25 4.79 5.74 249 | 279 1.63 0.70 1.95 0.68 029 | 1.24 0.23 010 | 0.71 0.06 0.03 25
30 5.75 8.04 349 | 335 2.28 099 | 2.34 0.95 041 | 1.49 0.32 0.14 | 0.85 0.08 0.04 | 054 0.03 0.01 30
35 6.71 10.70 464 | 391 3.03 131 | 273 1.26 055 | 1.74 0.43 0.18 | 1.00 0.11 0.05 | 0.63 0.04 0.02 35
40 7.66 13.71 594 | 4.46 3.88 168 | 311 1.62 0.70 | 1.99 0.54 024 | 114 0.14 0.06 | 0.72 0.05 0.02 40
45 8.62 17.05 739 | 5.02 4.83 209 | 3.50 2.01 087 | 2.24 0.68 029 | 1.28 0.17 0.08 | 081 0.06 0.02 45

50 9.58 | 20.72 8.98 | 558 5.87 254 | 3.89 245 1.06 | 249 0.82 036 | 1.42 0.21 0.09 | 090 | 0.07 003 [ 063 | 0.03 | 0.01 50
60 1150 | 29.04 | 1259 [ 6.69 8.22 356 | 4.67 343 149 | 299 1.15 050 | 171 0.30 013 | 108 | 0.10 004 [ 075 | 0.04 | 0.02 60
70 1341 | 3864 | 16.75 | 7.81 | 1094 | 474 | 545 | 456 198 | 348 154 0.67 | 1.99 0.39 017 | 126 | 013 006 [ 088 | 0.05 | 0.02 70
75 1437 | 4390 | 19.03 | 837 | 1243 | 539 | 584 5.18 225 | 373 1.74 076 | 214 | 045 019 | 135 | 015 006 [ 094 | 0.06 | 0.03 75
80 1533 | 49.48 | 2145 | 893 | 14.01 | 6.07 | 6.23 5.84 253 | 3.98 1.97 085 | 2.28 0.51 022 | 144 | 0.16 0.07 | 1.00 | 0.07 0.03 80
90 1724 | 6154 | 26.68 | 10.04 | 17.42 | 755 | 7.01 7.26 315 | 448 245 106 | 2.56 0.63 027 | 162 0.20 009 [ 113 | 0.09 0.04 90
100 | 19.16 | 7480 | 3242 | 1116 | 21.18 | 9.18 | 7.79 8.83 383 | 4.98 2.97 129 | 2.85 0.76 033 | 180 | 025 011 [ 125 | 010 | 0.04 100
125 | 2395 | 113.07 | 49.02 | 1395 | 32.02 | 13.88 | 9.73 | 1334 | 578 | 6.22 | 4.49 195 [ 3.56 1.16 050 | 224 | 038 016 [ 157 | 016 | 0.07 125
150 | 28.74 | 158.49 | 68.71 | 16.74 | 44.88 | 19.45 | 11.68 | 18.70 | 8.11 | 7.47 6.30 273 | 427 1.62 0.70 | 2.69 0.53 023 | 188 | 0.22 0.10 150

175 19.53 [ 59.70 | 25.88 | 13.63 | 24.88 | 10.79 | 8.71 8.38 3.63 | 498 2.16 093 | 3.14 0.70 030 [ 219 0.29 0.13 175
200 22.32 | 7645 | 33.14 | 1557 | 31.86 | 13.81 | 9.96 | 10.73 | 4.65 | 570 2.76 120 | 3.59 0.90 039 [ 251 0.37 0.16 200
250 27.90 | 11558 | 50.10 | 19.47 | 48.17 | 20.88 | 12.44 | 16.22 | 7.03 | 7.12 417 181 | 4.49 1.36 059 [ 313 0.57 0.25 250
300 23.36 | 67.52 | 29.27 | 14.93 | 22.74 | 9.86 | 855 5.85 254 | 539 1.90 083 [ 3.76 0.79 0.34 300
350 9.97 7.78 337 | 6.29 2.53 110 | 4.38 1.05 0.46 350
400 1139 | 9.96 432 | 7.18 3.24 141 | 5.01 1.35 0.59 400
450 1282 | 12.39 [ 537 | 8.08 4.04 175 | 5.64 1.68 0.73 450
500 8.98 4.90 213 | 6.26 2.04 0.89 500

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic

shock. Refer to Spears® engineering section entitlied "Hydraulic Shock” for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may

vary.

Pa e 7 Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
g Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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Flow Velocity & Friction Loss 5

FLOW VELOCITY & FRICTION LOSS
SCHEDULE 80

Flow Rate Flow Friction | Friction Flow Friction Loss Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction

Minute) | (Rsee) | ooy | ooy | 2T | Wter OO 1 yoqny | 5eed ) oary [ toory | S | qoory | tooy | 2| toomy [ tooy | S| woomy | wooy | | toomy | toory | 5| qo0my | to0ry

GPM 8" 10" 12" 14" 16" 18" 20" 24" GPM
125 | 0.89 | 0.04 | 0.02 125
150 | 1.07 | 0.06 | 0.02 150
175 | 1.25 | 0.07 | 0.03 175
200 | 143 | 0.10 | 0.04 | 0.91 0.03 0.01 200
250 | 178 | 0.14 | 0.06 | 1.13 0.05 0.02 250
300 | 214 | 0.20 | 0.09 | 1.36 0.07 0.03 300
350 | 250 | 0.27 | 0.12 | 1.59 0.09 0.04 | 112 | 0.04 | 0.02 350
400 | 285 034 | 0.15 | 1.81 0.11 0.05 | 128 | 0.05 [ 0.02 | 1.06 | 0.03 | 0.01 | 0.81 | 0.02 | 0.01 400
450 | 321 | 043 | 019 | 2.04 0.14 0.06 | 1.44 | 0.06 | 0.03 | 1.19 [ 0.04 | 0.02 | 0.91 | 0.02 | 0.01 450
500 | 357 | 052 | 023 ] 227 0.17 0.07 | 1.60 | 0.07 | 0.03 | 1.33 | 0.05 | 0.02 | 1.01 | 0.02 | 0.01 500
750 | 535 | 1.10 | 0.48 | 3.40 0.36 0.16 | 240 | 0.16 | 0.07 | 1.99 | 0.10 | 0.04 | 1.52 ( 0.05 | 0.02 | 1.19 | 0.03 | 0.01 750
1000 | 7.13 | 1.87 | 0.81 | 4.53 0.62 027 1 320 | 0.27 | 0.12 | 265 | 0.17 | 0.07 | 2.02 | 0.09 | 0.04 | 1.59 | 0.05 | 0.02 | 1.29 | 0.03 | 0.01 1000
1250 5.66 0.94 041 ] 400 | 040 | 017 | 331 | 025 | 0.11 | 253 | 0.13 | 0.06 | 1.99 | 0.07 | 0.03 | 1.61 | 0.04 | 0.02 1250
1500 6.80 1.32 0.57 | 480 | 0.57 | 0.24 | 398 [ 0.36 | 0.15 | 3.03 [ 0.18 | 0.08 | 239 | 0.10 | 0.04 | 1.93 | 0.06 | 0.03 | 1.34 | 0.03 | 0.01 1500
2000 6.40 | 096 | 042 | 530 | 0.61 | 0.26 | 404 | 0.31 | 0.14 | 3.18 | 0.18 | 0.08 | 257 | 0.10 | 0.05 | 1.78 | 0.04 [ 0.02 2000
2500 6.63 | 092 | 040 | 5.05 | 048 | 0.21 | 3.98 | 0.27 | 0.12 | 3.22 | 0.16 | 0.07 | 223 | 0.06 | 0.03 2500
3000 7951 129 | 056 | 6.06 | 0.67 | 0.29 | 478 | 0.37 | 0.16 | 3.86 | 0.22 | 0.10 | 2.67 | 0.09 | 0.04 3000
3500 7.07 | 089 | 038 | 557 | 0.50 | 0.22 | 450 | 0.30 | 0.13 | 3.12 | 0.12 | 0.05 3500
4000 6.37 | 064 | 0.28 | 5.15 | 0.38 | 0.16 | 3.56 | 0.15 | 0.07 4000
4500 716 | 079 | 0.34 | 579 | 047 | 0.20 | 401 | 0.19 | 0.08 4500
5000 6.43 | 057 | 0.25 | 445 ] 0.23 | 0.10 5000
5500 7.08 | 0.68 | 0.30 | 490 | 0.28 | 0.12 5500
6000 7.72 1080 | 035 | 534 ] 033 | 0.14 6000
7000 6.23 | 0.44 | 0.19 7000
7500 6.68 | 0.49 | 0.21 7500
8000 712 | 056 | 0.24 8000
8500 7.57 | 062 | 0.27 8500

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitlied "Hydraulic Shock” for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Made in the U.S.A. Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Pa e 8
Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing g
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Flow Velocity & Friction Loss

‘SPEHHS'

FLOW VELOCITY & FRICTION LOSS
SCHEDULE 120

Flow Rate Flow Friction Friction Flow Friction Friction Flow Friction Friction Flow Friction Friction Flow Friction Friction Flow Friction Friction Flow Friction | Friction Flow Friction | Friction Flow Rate
Minute) | (Rsee) | yogry [ 1000 | e ooy | ooy | 5%V aoom | ooy | | toomy | ooy | PN agomy | PSIOOM | ®seed b yogny | qoory [ 5% | gomy | woory [ 5| ooy | 00wy [ M
GPM 12" 3/4" 1" 1-1/4" 1-1/2" 2" 212" 3" GPM
1 1.77 | 3.50 152 | 086 | 060 | 026 | 051 | 017 | 007 | 028 | 0.04 | 0.02 | 020 | 0.02 0.01 | 0.12 ( 0.00 | 0.00 | 0.08 [ 0.00 | 0.00 | 0.05 | 0.00 | 0.00 1
354 | 1262 | 547 | 172 | 216 | 094 | 1.03 | 062 | 027 [ 0.56 | 0.14 | 0.06 | 0.40 | 0.06 0.03 | 024  0.02 | 0.01 | 0.16 [ 0.01 | 0.00 | 0.11 | 0.00 | 0.00 2
5 8.86 | 68.86 | 29.85 | 429 | 11.78 | 511 | 257 | 3.40 | 147 [ 141 | 0.78 | 034 | 1.01 | 035 0.15 | 060 | 0.10 | 0.04 | 0.41 | 0.04 | 0.02 | 0.27 | 0.01 | 0.01 5
7 12.41]128.41 | 55.67 | 6.00 | 21.97 | 952 | 3.60 | 6.33 | 275 | 1.97 | 146 | 063 | 141 | 0.65 028 | 0.84 | 0.18 | 0.08 | 0.57 | 0.07 | 0.03 | 0.38 | 0.03 | 0.01 7
10 |17.72| 248.59 | 107.76 | 8.58 | 4253 [18.43| 5.15 | 12.26 | 531 | 2.82 | 2.83 | 1.23 | 202 | 1.26 054 [ 120 | 0.36 | 015 | 0.82 | 0.14 | 0.06 | 0.54 | 0.05 | 0.02 10
15 4" 12.87] 90.11 [39.06| 7.72 | 25.98 | 11.26 | 423 | 6.00 | 2.60 | 3.03 [ 2.66 115 | 180 | 075 | 033 | 1.22 | 0.29 | 0.13 | 0.81 | 0.11 | 0.05 15
20 0.64 | 0.05 0.02 |17.16] 153.52 | 66.55 | 10.30 | 44.25 [19.18 | 5.64 | 10.23 | 443 | 4.04 | 454 197 | 240 128 | 056 | 1.63 | 050 | 0.22 | 1.07 | 0.18 | 0.08 20
25 0.80 | 0.08 0.03 12.87| 66.90 [29.00| 7.05 | 15.46 | 6.70 | 5.04 | 6.86 297 | 300 | 194 | 084|204 076 | 0.33 | 1.34 [ 0.27 [ 0.12 25
30 0.96 | 0.11 0.05 15451 93.77 | 40.65| 8.46 | 21.67 | 9.39 | 6.05 | 9.61 417 | 360 | 272 | 118 | 245 | 1.06 | 0.46 | 1.61 | 0.38 | 0.17 30
35 112 | 014 0.06 18.02 | 124.75 | 54.08 | 9.87 | 28.83 |12.50 | 7.06 | 12.79 | 554 | 420 | 361 | 157 | 2.85 | 1.41 | 0.61 | 1.88 | 0.51 | 0.22 35
40 128 | 019 0.08 20.60 | 159.75 | 69.25 | 11.28 | 36.92 | 16.01 | 8.07 | 16.37 | 7.10 | 480 | 4.63 | 2.01 [ 3.26 | 1.80 | 0.78 | 2.15 | 0.65 | 0.28 40
45 1441 023 0.10 5" 12.69 | 45.92 |19.91 | 9.08 | 20.37 | 8.83 | 540 | 576 | 250 | 3.67 | 2.24 | 097 | 242 | 0.81 | 0.35 45
50 1.60 | 0.28 0.12 | 0.69 | 0.04 | 0.02 14.09 | 55.82 [24.20 |10.09 ( 24.75 | 10.73 | 6.00 | 7.00 | 3.03 | 408 [ 2.73 | 1.18 | 2.69 | 0.99 | 0.43 50
60 192 | 0.39 0.17 [ 083 | 0.05 | 0.02 1691 | 78.24 [33.92 |12.11( 34.70 | 15.04 | 720 | 981 | 425 | 489 | 3.82 | 1.66 | 3.22 | 1.39 | 0.60 60
70 224 | 052 0.23 | 097 | 0.07 | 0.03 19.73 | 104.09 | 45.12 | 14.12 46.16 | 20.01 | 8.40 | 13.05 | 5.66 | 5.71 | 5.09 | 2.21 | 3.76 | 1.84 | 0.80 70
75 240 | 059 0.26 | 1.04 | 0.08 | 0.03 21.14 | 118.27 | 51.27 [ 15.13 | 52.45 | 22.74 | 9.00 | 1482 | 6.43 | 6.11 | 5.78 | 2.51 | 403 | 2.10 | 0.91 75
80 256 | 0.67 029 | 111 ] 0.09 | 0.04 22.55|133.29 | 57.78 [ 16.14 | 59.11 | 25.62 | 9.60 | 16.71 | 7.24 | 6.52 | 6.51 | 2.82 | 430 | 2.36 | 1.02 80
90 2.88 | 0.83 036 [ 125] 0.11 | 0.05 25.37 | 165.78 | 71.87 [ 18.16 | 73.52 | 31.87 | 10.81| 20.78 | 9.01 | 7.34 | 8.10 | 3.51 | 484 | 2.94 | 1.27 90
100 | 320 | 1.01 0.44 | 138 ] 0.13 | 0.06 6" 20.18| 89.36 | 38.74 | 12.01 | 25.26 [10.95| 8.15 | 9.85 | 4.27 | 537 | 357 | 1.55 | 100
125 | 400 | 1.53 0.66 | 173 ] 020 | 0.09 | 099 | 0.05 | 0.02 2522 | 135.09 | 58.56 | 15.01 | 38.18 [ 16.5510.19| 14.89 | 6.45 | 6.72 | 540 | 2.34 | 125
150 | 4.80 | 214 093 208 | 028 | 012 1.19 | 0.07 | 0.03 30.26 | 189.35 | 82.08 | 18.01 | 53.52 [23.20 |12.23| 20.87 | 9.05 | 8.06 | 7.57 | 3.28 | 150
175 | 560 | 2.85 124 | 242 | 037 |0.16 | 1.38 | 0.10 | 0.04 21.01( 71.20 | 30.86 | 14.27| 27.76 | 12.04 | 9.40 | 10.07 | 4.36 | 175
200 | 6.40 | 3.65 158 | 277 ] 048 | 021 ] 158 | 0.12 | 0.05 24.01( 91.17 |39.52 [16.30| 35.55 | 15.41 | 10.75| 12.89 | 5.59 | 200
250 | 8.00 | 552 239 [ 346] 072 | 031 198 | 018 [ 0.08 30.01 | 137.83 | 59.75 [ 20.38 | 53.75 | 23.30 | 13.43| 19.49 | 845 | 250
300 [ 960 | 7.74 336 [415] 101 | 044|237 | 026 | 011 300
350 |11.20| 10.30 | 4.46 | 484 | 134 (058 | 277 | 034 | 0.15 350
400 [12.80| 1319 | 572 (554 | 172 | 074 ] 3.16 | 044 | 0.19 400
450 [14.40| 1640 | 7.11 [ 6.23 | 214 | 093 | 356 | 055 | 0.24 450
500 6.92 | 260 | 113 | 395 | 0.67 | 0.29 500
750 10.38| 550 | 238|593 | 114 | 0.61 750
1,000 1384 937 | 406 | 791 | 240 | 1.04 1,000
1,250 9.88 | 363 [ 157 1,250
1,500 1186 509 | 221 1,500
2,000 1581 | 8.67 | 3.76 2,000

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock" for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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Flow Velocity & Friction Loss

'SPEAHS'

FLOW VELOCITY & FRICTION LOSS

SDR 11
Head Head Head
Flow Rate | Velocity HeF;:adetL gfs S| Pressure Velocity Her:ltL gfs S| Pressure Velocity H?eitl' :fs S| Pressure Velocity Ft:tsif Pressure | Velocity FI;Ztsif Pressure | Velocity FI:;ts?)f Pressure | Flow Rate
(G_allonsl Feet Per Water Per Loss PSI | Feet Per Water Per Loss PSI |Feet Per Water Per Loss PSI |Feet Per Water Loss PSI | Feet Per Water Loss PSI | Feet Per Water Loss PSI (Ggllonsl
Minute) | Second 100 Ft, Per 100 Ft. | Second 100 Ft, Per 100 Ft. | Second 100 Ft. Per 100 Ft. | Second Per 100 Per 100 Ft. | Second Per 100 Per 100 Ft.| Second Per 100 Per 100 Ft.| Minute)
Ft. Ft. Ft.
GPM 12" 3/4" 1" 1-1/4" 1-1/2" 2" GPM

1 17 3.19 138 0.80 0.50 0.22 0.48 0.15 0.06 1

2 342 11.53 5.00 1.60 1.82 0.79 0.96 0.53 0.23 2

3 513 24.43 10.59 240 3.85 1.67 1.44 112 0.49 3

4 6.83 41.62 18.04 3.20 6.55 2.84 1.93 191 0.83 4

5 8.54 62.91 21.27 4.00 9.91 4.29 241 2.89 1.25 5

6 10.25 88.18 38.23 4.79 13.89 6.02 2.89 4.05 1.76 6

7 11.96 | 117.32 50.86 5.59 18.47 8.01 3.37 5.39 2.34 7

8 13.67 | 150.23 65.13 6.39 23.66 10.26 3.85 6.90 2.99 8

9 15.38 | 186.85 81.00 719 29.42 12.76 433 8.58 3.72 9
10 17.08 | 227.11 98.45 7.99 35.76 15.50 4.82 10.43 4.52 323 3.94 171 231 175 0.76 135 0.49 0.21 10
15 11.99 | 75.78 32.85 7.22 22.11 9.58 4.84 8.35 3.62 347 371 161 2.03 1.03 0.45 15
20 1598 | 129.11 55.97 9.63 37.67 16.33 6.46 | 14.23 6.17 4.63 6.33 2.74 2.70 1.76 0.76 20
25 12.04 | 56.94 24.69 8.07 | 2151 9.33 5.78 9.56 415 3.38 2.66 1.15 25
30 1445 | 79.82 34.60 9.68 | 30.15 13.07 6.94 13.40 581 4.05 3.73 1.62 30
35 16.86 | 106.19 46.03 11.30 | 40.11 17.39 8.09 17.83 773 4.73 4.96 2.15 35
40 1291 | 51.37 22.27 9.25 22.83 9.90 5.40 6.35 2.75 40
45 1452 | 63.89 27.70 1041 | 28.40 12.31 6.08 7.89 3.42 45
50 16.14 | 77.66 33.66 1156 | 34.52 14.96 6.75 9.60 4.16 50
55 17.75 | 92.65 40.16 12.72 | 41.18 17.85 743 11.45 4.96 55
60 13.88 | 48.38 20.97 8.10 13.45 5.83 60
70 16.19 | 64.37 27.90 9.46 17.89 7.76 70
80 1061 | 2291 9.93 80
90 12.16 | 28.50 12.35 90
100 1351 | 34.64 15.02 100
125 16.89 | 52.37 22.70 125

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock" for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Made in the U.S.A. Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Pa. e 10
Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing g
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Flow Velocity & Friction Loss

‘SPEHHS'

FLOW VELOCITY & FRICTION LOSS

Flow Rat Friction Fricti Friction Fricti Friction Fricti Friction Fricti Friction Fricti Friction Fricti Friction Fricti Friction Fricti Flow Rat
( ::"0:57 cubic |Velocity |Head Loss PrreI:sI::e Velocity |Head Loss Prrelsslz:‘e Velocity | Head Loss| Pr’eI:sI::‘e Velocity | Head Loss P’:;I::‘e Velocity | Head Loss Pr::sI::e Velocity | Head Loss| Prrelsslz:‘e Velocity | Head Loss| Pr’eI:sI::‘e Velocity |Head Loss Pr:;slz:‘e ( (::Illo:s/e
winute) | TeeC | () "‘1;':;” (vsir100ry| ) (f:;':::" (psi 100r| ) “'1;’:;" (wsittoory| S (“1:':;” osittoory| () ":;’:;" (osir1oory| ) (f:;':::" (osi 1oory| ) “'1;’::;" psitt0orgy| ) (“1:';';” (psil 100ft) | Minute)
GPM 12" 3/4" 1" 1-1/4" 1-1/2" 2" 241/2" 3" GPM

1 10.002|0.85| 1.03 | 0.45 | 054 | 0.34 | 0.15 1

2 [0.004]1.69 | 2.05 [ 089 [ 1.07 [ 068 | 0.29 | 0.68| 0.40 | 0.17 | 0.42| 0.13 | 0.06 [ 0.32 [ 0.065 | 0.028 | 0.20 | 0.03 | 0.013 2

5 [0.011|4.22 | 11.58 | 501 | 2.68 [ 382 | 1.65 [ 1.69| 1.24 | 0.54 | 1.05] 0.39 | 0.17 | 0.80 ( 0.20 | 0.088 [ 0.51 | 0.075 | 0.033 | 0.35 | 0.038 | 0.016 | 0.24 [ 0.02 | 0.009 5

7 [0.016|591 | 21.24 | 920 | 3.75( 701 | 3.03 (236 228 | 099 |147] 0.72 | 031 | 1.12( 037 | 0.16 [ 0.72| 0.125 | 0.054 | 0.49 | 0.53 | 0.023 | 0.33 [ 0.03 | 0.012 7

10 ]0.022] 8.44 | 40.46 | 17.52 | 535 | 13.34 | 5.78 337 433 | 1.87 | 210| 1.37 | 059 | 160| 071 | 031 [1.02( 0.24 | 0.10 | 0.70| 0.09 | 0.039 | 0.47 | 0.04 | 0.017 [ 10

15 ]0.033 4" 8.03 2827 [ 1224 506 9.18 | 3.97 | 3.15]| 291 | 1.26 | 2.40| 1.50 | 0.65 [1.53| 050 [ 0.22 | 1.04| 0.20 | 0.087 | 0.70 | 0.08 | 0.035 [ 15

20 ]0.045(0.57 | 0.04 | 0.017 |10.70| 48.17 | 20.86 | 6.74 | 15.64 | 6.77 [ 4.21| 496 | 291 [3.20| 255 | 1.10 | 2.04| 085 | 0.37 | 1.39| 0.34 | 0.15 [0.94 | 0.13 | 0.056 [ 20

25 ]0.056(0.71 | 0.06 | 0.026 5" 8.43| 2365| 1024 | 526 | 749 | 3.24 [4.00| 3.85 | 1.67 |255] 1.29 | 056 | 1.74| 051 | 0.22 |1.17 | 0.19 | 082 25

30 [0.067|0.85 | 0.08 | 0.035 [ 0.56 [ 0.03 [ 0.013 |10.11| 33.15] 14.35 | 6.31| 10.50 | 4.55 [ 4.80 [ 5.40 [ 2.34 | 3.05| 1.80 | 0.78 | 2.09| 0.71 | 0.31 [ 141 0.27 | 0.12 30

35 [0.078/0.99 | 0.11 | 0.048 [ 0.65 [ 0.04 | 0.017 7.36| 1397 | 6.05 | 560 7.19 | 3.11 (357 240 | 1.04 |244] 095 | 041 | 164| 036 | 0.16 35
40 |0.089( 1.14 | 0.14 | 0.060 [ 0.74 [ 0.05 | 0.022 84111790| 7.75 | 6.40| 920 | 3.98 (4.08| 3.07 | 133 |278| 1.21 | 052 | 1.88| 0.46 | 0.20 40
45 10.100( 1.28 | 0.17 | 0.074 | 0.84 | 0.06 | 0.026 6" 9.46 | 2226 | 9.64 | 7.20 | 1144 | 495 (459 | 382 | 1.65 |3.13| 1.51 | 0.65 | 211 | 058 | 0.25 45
50 ]0.111(1.42 | 0.21 | 0.091 | 0.93 | 0.07 | 0.030 | 0.66 [ 0.03 [ 0.013 [10.52| 27.05| 11.71 | 8.00 | 13.91 | 6.02 | 510 | 4.64 | 2.01 [3.48| 1.83 | 0.79 [235] 0.70 | 0.30 50
60 [0.134|1.70 | 0.29 | 0.13 [ 1.12  0.10 [ 0.043 | 0.79| 0.04 | 0.017 9.60 | 1950 | 844 |6.12| 650 | 2.81 | 418 257 | 1.11 [282| 098 | 0.42 60
70 [0.156/1.99 | 0.38 | 0.16 [ 1.30 [ 0.14 [ 0.061 | 0.92| 0.06 | 0.026 714 865 | 375 |487| 342 | 148 | 329 131 | 057 70
75 |0.167|2.13 | 0.44 | 0.19 [ 1.40 [ 0.16 | 0.069 | 0.98 | 0.07 | 0.030 765| 9.83 | 426 |522| 388 | 168 | 352 | 1.49 | 0.65 75
80 ]0.178(2.27 | 049 | 0.21 | 1.49 | 0.18 | 0.078 | 1.05( 0.08 | 0.035 8.16 | 11.08 | 480 |557| 437 | 1.89 |3.76 | 1.68 | 0.73 80
90 [0.201|256 | 0.61 | 0.26 [ 1.67 [ 0.22 [ 0.095 | 1.18| 0.09 | 0.039 9.18 | 13.78 | 597 |6.27| 544 | 2.36 | 4.23| 2.09 [ 0.90 90
100 0.223|2.84 | 0.74 | 032 | 1.86 | 0.27 | 012 [ 1.31| 0.11 | 0.048 10.20( 16.75 | 7.25 | 6.96 | 6.61 | 2.86 | 470 | 254 | 1.10 [ 100
125 10279355 | 1.13 | 0.49 | 233 | 0.40 | 0.18 [ 1.64| 0.17 | 0.074 8.70 1 10.01 | 433 | 588 | 3.84 | 1.66 | 125
150 (0.334|4.26 | 1.58 | 0.68 | 279 [ 056 | 0.24 | 1.97| 0.24 | 0.10 10.44| 14.01 | 6.07 | 7.04| 537 | 2.33 | 150
175 10.390|4.97 | 2.10 | 091 | 326 0.75 | 033 (230 032 | 0.14 822 7.15 | 3.10 | 175
200 |0.446/5.68 | 2.69 | 1.16 [3.72 [ 0.96 | 042 | 2.62| 041 | 0.18 939 9.15 | 3.96 | 200
250 |0.557|7.10 | 4.07 | 1.76 [ 4.66 [ 1.46 | 0.63 | 3.28] 0.62 | 0.27 11.74( 13.86 | 6.00 | 250
300 |0.668(8.52 | 569 | 2.46 | 558 | 2.03 | 0.88 | 3.93| 0.87 [ 0.38 300
350 10.780(9.94 | 7.58 | 3.29 | 652 | 270 | 1.17 | 459 1.16 | 0.50 350
400 (0.891(11.36( 9.70 | 420 | 7.44 | 346 | 150 | 524 | 148 | 0.64 400
450 (1.003 837 | 431 | 187 | 590 1.84 | 0.80 450
500 [1.114 930 | 524 | 227 (656 223 | 0.97 500
750 9.83| 473 | 2.05 750
1000 [2.228 13.11] 8.06 | 3.49 1000

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock" for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Pa e 11 Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
g Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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Flow Velocity & Friction Loss

'SPEAHS'

FLOW VELOCITY & FRICTION LOSS

SDR 21
Flow Rate | Flow :;:";’F': Fricton | Flow z::;:: Ficton | Flow f;::'(‘:: Ficton | Flow I:':';’: Ficton | Flow I:':';’: Frcton [ Flow :::'("F': Ficton | Flow I:';";’: Ficton | Flow ::s?;:"' Ficton | Flow Rate
(Gallons | Velosity | "% " | Loss (sil| Veloaity | o= " | Loss (psi| Veloaty [ “°® "V fLass (psi| velocty | *1*® Y | Loss (psilf Velocity | " |Loss (sif] vetocity | o= " [Loss psi | vetosity | "o " |Loss (psil| Velasity | "o " [Loss psi| (Gallons
pertinut)| (secy) | Gt | qoney | usec) GO | oo [ qsecy SR goom f qusecy | GO |ty | sec) | EE | ooty | gusec) | GEn (s [ gusec | T | ooy | gusec) | YRR | t008) | porwinute
GPM 12" 3/4" 1" 1-1/4" 1-1/2" 2" 2-1/2" 3" GPM
1 049 | 0.16 | 0.07 | 0.30 | 0.05 | 0.02 | 0.19 | 0.01 | 0.01 | 0.14 | 0.01 | 0.00 | 0.09 [ 0.00 | 0.00 | 0.06 | 0.00 | 0.00 [ 0.04 | 0.00 | 0.00 1
2 099 | 056 | 024 | 0.60 | 0.17 | 0.07 | 0.37 | 0.05 | 0.02 | 0.28 | 0.03 | 0.01 | 0.18 | 0.01 | 0.00 | 0.12 | 0.00 | 0.00 | 0.08 [ 0.00 | 0.00 2
5 246 | 306 | 1.33 | 149 | 091 | 039 | 093 | 029 | 012 | 0.71 | 0.15 | 0.06 | 0.45 | 0.05 | 0.02 | 0.31 | 0.02 | 0.01 [ 0.21 | 0.01 | 0.00 5
7 345 571 | 248 | 209 | 169 | 0.73 | 1.30 | 053 | 023 | 0.99 | 0.27 | 0.12 | 0.63 | 0.09 | 0.04 | 0.43 | 0.04 | 0.02 [ 029 | 0.01 | 0.01 7
10 493 | 11.06 | 480 | 299 | 3.27 | 142 | 1.86 | 1.03 | 045 | 1.41 | 053 | 0.23 | 0.90 | 0.18 | 0.08 | 0.61 | 0.07 | 0.03 | 0.41 | 0.03 | 0.01 10
15 4" 7.39 | 234411016 | 448 | 693 | 300 | 279 | 218 | 095 | 212 | 112 | 049 ( 1.35 | 037 | 0.16 | 0.92 | 0.15 | 0.06 | 0.62 | 0.06 | 0.02 15
20 0.50 | 0.03 | 0.01 | 9.86 | 39.94 | 17.31 | 597 | 11.81 | 512 | 372 | 3.72 | 161 | 2.83 | 191 | 083 | 1.80 | 064 | 0.28 | 1.23 | 025 | 0.11 | 0.83 [ 0.10 | 0.04 20
25 0.62 | 0.04 | 0.02 5" 747 | 1785 | 7.74 | 465 | 563 | 244 | 353 | 289 | 1.25 | 225 | 0.97 | 042 | 1.53 | 0.38 | 0.16 | 1.03 | 0.14 | 0.06 25
30 0.75 | 0.06 | 0.03 | 0.49 | 0.02 | 0.01 | 8.96 | 25.02 [ 10.85| 55 | 7.89 | 342 | 424 | 405 | 1.75 | 270 | 1.35 | 059 | 1.84 | 053 | 023 | 1.24 | 0.20 | 0.09 30
35 0.87 | 0.08 [ 0.03 | 057 | 0.03 | 0.01 |10.45| 33.28 | 14.43 | 6.51 | 10.49 | 455 | 494 | 538 | 233 | 315 | 180 | 0.78 | 215 | 0.71 | 031 | 1.44 | 027 | 0.12 35
40 1.00 | 0.10 | 0.04 | 0.65 | 0.04 | 0.02 7.43 | 1344 583 | 565 | 6.89 | 299 | 3.60 | 231 | 1.00 | 245 | 0.90 | 0.39 | 1.65 | 0.34 | 0.15 40
45 112 | 013 | 005 | 0.73 | 0.04 | 0.02 6" 836 | 16.71 | 7.25 | 6.36 | 857 | 3.72 | 405 | 2.87 | 1.24 | 276 | 112 | 049 | 1.86 | 0.43 | 0.19 45
50 125 015 | 007 | 082 [ 0.05 | 0.02 | 058 | 0.02 | 0.01 | 929 | 20.31 | 881 | 7.06 | 1042 | 452 | 450 | 3.49 | 1.51 | 3.06 | 1.37 | 059 | 2.06 | 052 | 0.23 50
60 150 | 021 | 009 | 0.98 [ 0.08 | 0.03 | 069 | 0.03 | 0.01 848 | 1460 | 6.33 | 541 | 489 | 2.12 | 3.68 | 1.91 | 0.83 | 248 | 0.73 | 0.32 60
70 175| 029 | 012 | 114 | 0.10 | 0.04 [ 0.81 | 0.04 | 0.02 9.89 | 1943 | 842 | 631 | 650 | 2.82 | 429 | 255 | 1.10 | 289 [ 097 | 042 70
75 187 | 032 | 014 | 122 | 012 | 0.05 | 0.86 | 0.05 | 0.02 1059 | 22.08 | 957 | 6.76 | 7.39 | 3.20 | 460 | 2.89 | 1.25 | 3.09 | 1.10 | 0.48 75
80 200 | 037 [ 016 | 1.31 | 0.13 | 0.06 | 0.92 | 0.06 | 0.02 721 ] 832 | 361 | 490 [ 326 | 1.41 | 330 | 1.25 | 054 80
90 224 | 046 | 020 | 1.47 | 0.16 | 0.07 | 1.04 | 0.07 | 0.03 8" 811 | 1035 | 449 [ 552 | 406 | 1.76 | 3.71 | 155 | 0.67 90
100 | 249 [ 055 | 0.24 | 1.63 | 0.20 | 0.09 | 1.15 | 0.08 | 0.04 | 0.68 | 0.02 | 0.01 9.01 | 1258 | 5.46 | 6.13 | 493 | 2.14 | 413 | 1.88 | 0.82 | 100
125 | 312 | 0.84 | 036 | 204 | 030 | 0.13 | 1.44 | 0.13 | 0.06 | 0.85 | 0.04 | 0.02 766 | 746 | 323 | 516 | 2.85 | 1.23 | 125
150 | 374 | 117 | 051 | 245 | 042 | 0.18 | 1.73 | 0.18 | 0.08 | 1.02 | 0.05 | 0.02 9.19 | 1045 | 453 | 619 | 399 | 1.73 | 150
175 | 436 | 156 | 0.68 | 286 | 056 | 0.24 | 2.01 | 0.24 | 0.10 | 1.19 [ 0.07 | 0.03 10.73 | 1390 | 6.03 | 7.22 [ 531 [ 2.30 | 175
200 | 499 | 200 | 087 | 326 | 0.71 | 031 | 230 | 0.30 | 0.13 | 1.36 | 0.08 | 0.04 825 | 6.80 | 2.95 | 200
250 | 6.24 | 3.02 | 1.31 | 408 | 1.08 | 0.47 | 288 | 0.46 | 0.20 | 1.70 | 0.13 | 0.06 10.31| 10.27 | 4.45 | 250
300 | 748 | 423 | 1.84 | 490 | 1.51 | 0.65 | 345 | 0.65 | 0.28 | 2.04 | 0.18 | 0.08 300
350 | 873 | 563 | 244 [ 571 | 2.01 | 0.87 | 403 | 0.86 | 0.37 | 238 | 0.24 | 0.10 350
400 | 998 | 721 | 313 | 653 | 257 | 1.12 | 461 | 1.10 | 048 | 271 | 0.30 | 0.13 400
450 |11.22| 897 | 389 | 735 | 320 | 1.39 | 518 | 1.37 | 059 | 3.05 | 0.38 | 0.16 450
500 816 | 389 | 1.69 | 576 | 1.66 | 0.72 | 3.39 | 046 | 0.20 500
750 864 | 352 | 153 [ 509 | 097 | 0.42 750
1000 6.79 | 166 | 0.72 1000
1250 8.48 | 251 | 1.09 1250

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitlied "Hydraulic Shock” for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Made in the U.S.A. Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Pa. e 12
Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing g
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Flow Rate Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction Flow Friction | Friction |Flow Rate
O 10| | {1005 v | {105 | | {105 | | |10 | vy | vty | vty R vy I |0
Minute) " 100ft) 100ft) " 100ft) 100ft) " 100ft) 100ft) " 100ft) 100ft) " 100ft) 100ft) " 100ft) 100ft) " 100ft) 100ft) . 100ft) 100ft) . 100ft) 100ft) | Minute)
GPM 1" 1-1/4" 1-1/2" 2" 2-1/2" 3" 4" 5" 6" GPM
1 030 | 0.04 | 0.02 | 018 | 0.01 | 0.01 | 014 | 0.01 | 0.00 | 0.09 | 0.00 | 0.00 | 0.06 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 1
2 | 059|016 | 007|036 | 005|002 027 |002]001(017]001]000](o012] 000 |o000][008] 000|000 2
148 | 088 | 038 | 089 | 026 | 0.11 | 0.68 | 0.13 | 0.06 | 0.43 | 0.04 | 0.02 [ 0.29 | 0.02 | 0.01 | 0.20 | 0.01 | 0.00 5

7 | 207 | 165|071 125 048 | 021 | 095 [ 0.25 | 0.11 | 061 | 0.08 | 0.04 | 041 [ 0.03 | 0.01 | 028 [ 0.01 | 0.01 7
10 | 296 | 319 | 1.38 | .79 | 094 | 041 | 1.36 | 048 [ 021 | 0.86 | 0.16 | 0.07 [ 0.59 | 0.06 | 0.03 | 0.40 | 0.02 | 0.01 10
15 | 444 | 676 | 293 | 268 | 1.98 | 086 | 204 | 1.02 | 044 | 1.30 | 0.34 | 015 [ 0.88 | 0.3 | 0.06 | 0.59 | 0.05 | 0.02 15
20 | 591 [1152| 499 | 357 | 338 | 146 | 272 [ 1.73 [ 0.75 | 1.73 | 058 | 025 | 1.18 | 023 [ 010 | 0.79 | 0.09 | 0.04 | 0.48 | 0.03 | 0.01 20
25 | 7.39 [17.41| 755 | 447 | 510 | 221 | 340 | 2.62 | 1.14 | 2.16 | 0.87 | 0.38 | 147 | 034 | 015 | 0.99 | 0.13 | 0.06 | 0.60 | 0.04 | 0.02 25
30 | 887 [24.40| 1058 536 | 7.15 | 3.0 | 407 | 3.67 | 1.59 | 259 | 1.23 | 053 | 1.76 | 048 | 021 | 1.19 | 0.18 | 0.08 | 0.72 [ 0.05 | 0.02 | 0.47 | 0.02 | 0.01 30
35 |10.35 [ 3246 | 14.07| 625 | 952 | 413 | 475 | 489 | 212 | 3.03 | 1.63 | 0.71 | 2.06 | 064 | 0.28 | 1.39 [ 024 | 011 | 0.84 [ 0.07 | 003 | 0.55 [ 0.03 | 0.01 35
40 | 1183|4157 1802 714 1219 | 528 | 543 | 6.26 | 271 | 3.46 | 2.09 | 0.90 | 2.35 | 0.82 | 0.35 | 1.58 | 0.31 | 0.14 | 096 | 0.09 | 0.04 | 063 | 0.03 | 0.01 40
45 804 | 15.16 | 657 | 611 | 7.78 [ 3.37 | 389 | 260 | 1.13 | 265 | 1.02 | 044 | 1.78 | 039 [ 017 | .08 | 0.11 [ 0.05 | 0.70 | 0.04 | 0.02 45
50 893 | 1843 | 7.99 | 679 | 946 [ 410 | 432 | 3.16 | 1.37 | 294 | 124 [ 054 | 1.98 | 047 [ 020 | 1.19 | 0.4 [ 0.06 | 0.78 | 0.05 [ 0.02 | 055 | 0.02 | 0.01 | 50
60 10.72 | 25.83 | 11.20 | 8.15 | 13.26 | 575 | 519 | 442 | 192 | 353 | 1.73 | 0.75 | 2.38 | 0.66 | 0.29 [ 1.43 | 0.19 | 0.08 [ 094 | 0.07 | 0.03 [ 066 | 0.03 | 0.01 [ 60
70 951 | 1764 [ 765 | 6.05 | 588 | 255 | 412 | 230 | 1.00 | 277 | 0.88 [ 038 | 1.67 | 0.26 [ 011 | 1.10 | 0.09 | 0.04 | 0.77 | 0.04 | 0.02 | 70
75 10.19 | 20.05 | 869 | 6.49 | 6.69 | 290 | 441 | 262 | 113 [ 297 | 1.00 | 043 | 279 | 029 | 013 [ 117 | 0.10 | 0.05 | 0.83 | 004 | 002 [ 75
80 10.87 | 2259 | 9.79 | 6.92 | 7.54 | 327 | 470 | 295 | 128 [ 317 | 1.13 | 049 | 191 | 033 | 0.4 [ 1.25 | 0.12 | 0.05 | 0.88 | 0.05 | 0.02 [ 80
90 8" 12.22 | 2810 | 1218 | 7.78 | 9.37 | 4.06 | 5.29 | 367 | 159 | 357 | 140 | 0.61 | 215 | 041 | 0.8 [ 1.41 | 0.15 | 0.06 | 0.99 | 0.06 | 0.03 [ 90
100 | 065 | 002 | 0.01 1358 | 34.16 [ 14.81 | 8.65 | 11.39 | 494 | 5.88 | 446 | 193 | 396 | 171 [ 074 | 239 | 050 [ 022 | 1.56 | 0.18 | 0.08 | 1.10 | 0.08 | 0.03 | 100
125 | 081 | 003 | 0.01 1081 | 1722 | 747 | 735 | 674 | 292 | 495 | 258 | 112 | 299 | 0.75 [ 033 | 1.96 | 0.27 | 0.12 | 1.38 | 0.11 | 0.05 | 125
150 | 098 | 0.04 | 0.02 882 | 945 | 420 | 594 | 362 | 1.57 | 358 | 1.06 | 046 [ 2.35 | 0.38 | 0.16 [ 1.65 | 0.16 | 0.07 [ 150
175 | 1.14 | 0.06 | 0.03 10" 10.29 1257 | 545 | 6.93 | 481 | 2.09 | 418 | 141 | 061 | 274 [ 050 | 022 | 1.93 | 0.21 | 0.09 | 175
200 | 1.30 | 0.08 | 0.03 | 084 | 0.03 | 0.01 792 | 616 | 267 | 478 | 1.80 | 0.78 [ 3.13 | 064 | 0.28 | 221 | 027 | 0.12 [ 200
250 | 163 | 0.1 | 0.05 | 1.05 | 0.04 | 0.02 991 | 931 | 404 | 597 | 272 | 118 [ 391 | 097 | 042 | 276 | 042 | 0.18 [ 250
300 | 195 | 0.6 | 0.07 | 1.26 | 0.06 | 0.02 12" 11.89 [ 13.06 | 566 | 7.17 | 3.81 | 1.65 | 469 | 1.36 | 059 | 331 [ 058 | 0.25 | 300
350 | 2.28 | 0.21 | 0.09 | 1.47 | 0.07 | 003 | 1.04 | 0.03 | 0.01 14" 16" 836 | 507 | 220 [ 548 | 181 | 0.79 [ 3.86 | 0.77 | 0.34 [ 350
400 | 260 | 0.27 [ 0.2 | 1.68 | 0.09 | 0.04 | 1.19 | 0.04 [ 002 | 099 | 0.03 [ 001 | 0.76 | 0.01 | 0.01 956 | 650 | 2.82 | 6.26 | 2.32 | 1.01 | 441 | 099 | 0.43 [ 400
450 | 293 | 034 | 0.5 | 1.88 [ 0.12 | 0.05 | 1.34 | 0.05 | 0.02 | 1.11 | 0.03 | 0.01 | 0.85 [ 0.02 | 0.01 10.75 8.08 | 350 | 7.04 | 2.89 | 1.25 | 496 | 1.23 | 053 | 450
500 | 325 | 041 | 0.8 | 2.09 [ 0.14 | 0.06 | 1.49 | 0.06 | 0.03 | 1.23 | 0.04 | 0.02 | 095 [ 0.02 | 0.01 18" 782 | 351 | 1.52 | 552 | 1.50 | 0.65 | 500
750 | 488 | 0.88 | 038 | 3.14 | 0.30 | 0.13 | 2.23 | 0.13 | 0.06 | 1.85 | 0.08 | 0.04 | 1.42 | 0.04 | 0.02 | 1.12 | 0.02 | 0.01 20" 827 | 317 | 1.38 | 750
1000 | 651 | 150 | 065 | 419 | 051 | 022 [ 298 | 022 | 0.10 | 247 | 0.14 | 0.06 | 1.89 | 0.07 | 0.03 | 1.49 | 0.04 | 0.02 | 1.21 | 0.03 | 0.01 11.03 | 541 | 2.34 | 1000
1250 | 813 | 2.26 | 098 | 523 | 0.78 | 034 [ 372 | 034 | 015 | 3.09 | 021 [ 0.09 | 236 | 0.1 | 0.05 | 1.87 | 0.06 | 0.03 | 1.51 | 0.04 | 0.02 24" 1250
1500 | 976 | 3.7 | 1.38 | 628 | 1.09 | 047 | 447 | 047 | 021 | 370 | 030 | 013 | 284 | 0.6 [ 0.07 | 224 | 0.09 | 0.04 | 1.81 | 0.05 [ 0.02 | 1.26 | 0.02 | 0.01 1500
2000 838 | 1.85 [ 080 | 595 | 081 [ 035 | 494 | 051 [ 022 | 378 | 027 [ 012 | 299 | 015 [ 0.07 | 242 | 0.09 | 0.04 | 1.68 | 0.04 | 0.02 2000
2500 744 | 122 [ 053 | 617 | 077 [ 034 | 473 | 040 | 018 | 373 | 023 [ 0.10 | 302 | 0.4 [ 0.06 | 2.20 | 0.06 | 0.02 2500
3000 741 | 1.08 | 047 | 567 | 057 | 0.25 | 448 | 032 | 0.4 | 363 | 0.19 | 0.08 | 252 | 0.08 | 0.03 3000
3500 662 | 0.75 | 033 | 523 | 042 | 018 | 423 | 025 | 0.11 | 2.94 | 0.10 | 0.05 3500
4000 597 | 054 | 0.24 | 484 | 033 | 0.14 | 3.36 | 0.13 | 0.06 4000
4500 672 | 068 | 029 | 544 | 041 | 018 | 378 | 0.17 | 0.07 4500
5000 6.05 | 049 | 021 [ 420 | 0.20 | 0.09 5000
5500 665 | 059 | 0.25 | 462 | 0.24 | 0.10 5500
6000 7.26 | 069 | 030 [ 504 | 0.28 | 0.12 6000
7000 588 | 0.38 | 0.16 7000
7500 6.30 | 043 | 019 7500
8000 6.72 | 048 | 0.21 8000
8500 7.14 | 054 | 0.24 8500

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock” for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Pa e 13 Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
g Effective 02/01/2020 See MSRP-1 Sheet or Check Spears® On-line Catalog @ www.spearsmfg.com for Pricing
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plowRats Flow  |Friction Loss| Friction Flow |Friction Loss| Friction Flow  [Friction Loss| Friction Flow  |Friction Loss | Friction Flow  |Friction Loss| Friction Flow  |Friction Loss | Friction Flow  |Friction Loss| Friction WECLED
(Calcne Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft.Water/ | Loss (psil Calons
Mi:f‘:e) (ftsec.) 100ft) 100ft) | (ftsec) 100ft) 100ft) | (ftisec) 100ft) 100ft) | (fisec) 100ft) 100ft) | (fsec) 100ft) 100ft) | (ftsec.) 100ft) 100ft) | (ftisec.) 100ft) 100ft) Mi:"f‘:e)
GPM 6" 8" 10" 12" 14" 16" 18" GPM
20 0.21 0.00 0.00 0.13 0.00 0.00 0.08 0.00 0.00 0.06 0.00 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.03 0.00 0.00 20
40 0.43 0.02 0.01 0.25 0.00 0.00 0.16 0.00 0.00 0.11 0.00 0.00 0.10 0.00 0.00 0.07 0.00 0.00 0.06 0.00 0.00 40
60 0.64 0.02 0.01 0.38 0.00 0.00 0.24 0.00 0.00 0.17 0.00 0.00 0.14 0.00 0.00 0.11 0.00 0.00 0.09 0.00 0.00 60
80 0.85 0.05 0.02 0.50 0.02 0.01 0.32 0.00 0.00 0.23 0.00 0.00 0.19 0.00 0.00 0.15 0.00 0.00 0.12 0.00 0.00 80
100 1.06 0.07 0.03 0.63 0.02 0.01 0.40 0.00 0.00 0.29 0.00 0.00 0.24 0.00 0.00 0.18 0.00 0.00 0.14 0.00 0.00 100
150 1.60 0.14 0.06 0.94 0.05 0.02 0.61 0.02 0.01 0.43 0.00 0.00 0.36 0.00 0.00 0.27 0.00 0.00 0.22 0.00 0.00 150
200 2.13 0.25 0.11 1.26 0.07 0.03 0.81 0.02 0.01 0.57 0.00 0.00 0.48 0.00 0.00 0.36 0.00 0.00 0.29 0.00 0.00 200
250 2.66 0.37 0.16 1.57 0.12 0.05 1.01 0.05 0.02 0.72 0.02 0.01 0.60 0.00 0.00 0.46 0.00 0.00 0.36 0.00 0.00 250
300 3.19 0.53 0.23 1.88 0.14 0.06 121 0.05 0.02 0.86 0.02 0.01 0.71 0.02 0.01 0.55 0.00 0.00 0.43 0.00 0.00 300
350 3.72 0.72 0.31 2.20 0.21 0.09 141 0.07 0.03 1.01 0.02 0.01 0.83 0.02 0.01 0.64 0.00 0.00 0.50 0.00 0.00 350
400 4.26 0.90 0.39 2.51 0.25 0.11 1.62 0.09 0.04 115 0.05 0.02 0.95 0.02 0.01 0.73 0.02 0.01 0.58 0.00 0.00 400
450 4.79 113 0.49 2.82 0.32 0.14 1.82 0.12 0.05 1.29 0.05 0.02 1.07 0.02 0.01 0.82 0.02 0.01 0.65 0.00 0.00 450
500 5.32 1.36 0.59 3.14 0.37 0.16 2.02 0.14 0.06 144 0.05 0.02 119 0.05 0.02 0.91 0.02 0.01 0.72 0.00 0.00 500
550 5.85 1.64 0.71 3.45 0.46 0.20 2.22 0.16 0.07 1.58 0.07 0.03 1.31 0.05 0.02 1.00 0.02 0.01 0.79 0.02 0.01 550
600 6.38 191 0.83 3.77 0.53 0.23 242 0.18 0.08 172 0.07 0.03 1.43 0.05 0.02 1.09 0.02 0.01 0.86 0.02 0.01 600
650 6.91 2.24 0.97 4.08 0.62 0.27 2.63 0.21 0.09 187 0.09 0.04 1.55 0.07 0.03 119 0.02 0.01 0.94 0.02 0.01 650
700 7.45 2.56 111 4.39 0.72 0.31 2.83 0.25 0.11 2.01 0.12 0.05 1.67 0.07 0.03 1.28 0.05 0.02 1.01 0.02 0.01 700
750 7.98 291 1.26 4.71 0.81 0.35 3.03 0.28 0.12 2.15 0.12 0.05 179 0.07 0.03 1.37 0.05 0.02 1.08 0.02 0.01 750
800 8.51 3.28 1.42 5.02 0.90 0.39 3.23 0.30 0.13 2.30 0.14 0.06 191 0.09 0.04 1.46 0.05 0.02 115 0.02 0.01 800
850 9.04 3.67 1.59 5.33 1.01 0.44 3.43 0.35 0.15 2.44 0.16 0.07 2.02 0.09 0.04 1.55 0.05 0.02 1.22 0.02 0.01 850
900 5.65 113 0.49 3.64 0.39 0.17 2.59 0.16 0.07 2.14 0.12 0.05 1.64 0.05 0.02 130 0.02 0.01 900
950 5.96 1.25 0.54 3.84 0.44 0.19 2.73 0.18 0.08 2.26 0.12 0.05 1.73 0.07 0.03 1.37 0.05 0.02 950
1000 6.28 1.36 0.59 4.04 0.46 0.20 2.87 0.21 0.09 2.38 0.14 0.06 1.82 0.07 0.03 1.44 0.05 0.02 1000
1050 6.59 1.50 0.65 4.24 0.51 0.22 3.02 0.23 0.10 2.50 0.14 0.06 1.92 0.07 0.03 151 0.05 0.02 1050
1100 6.90 1.64 0.71 4.45 0.55 0.24 3.16 0.25 0.11 2.62 0.16 0.07 2.01 0.09 0.04 1.59 0.05 0.02 1100
1150 4.65 0.60 0.26 3.30 0.25 0.11 2.74 0.16 0.07 2.10 0.09 0.04 1.66 0.05 0.02 1150
1200 4.85 0.67 0.29 3.45 0.28 0.12 2.86 0.18 0.08 2.19 0.09 0.04 1.73 0.05 0.02 1200
1250 5.06 0.72 031 3.59 0.30 0.13 2.98 0.21 0.09 228 0.09 0.04 1.80 0.07 0.03 1250
1300 5.25 0.76 0.33 3.73 0.32 0.14 3.10 0.21 0.09 237 0.12 0.05 187 0.07 0.03 1300
1350 5.46 0.83 0.36 3.88 0.35 0.15 3.22 0.23 0.10 2.46 0.12 0.05 1.95 0.07 0.03 1350
1400 5.66 0.88 0.38 4.02 0.39 0.17 3.33 0.23 0.10 2.55 0.12 0.05 2.02 0.07 0.03 1400
1450 5.86 0.95 0.41 4.17 0.42 0.18 3.45 0.25 0.11 2.64 0.14 0.06 2.09 0.07 0.03 1450
1500 6.06 0.99 0.43 4.31 0.44 0.19 3.57 0.28 0.12 2.74 0.14 0.06 2.16 0.09 0.04 1500
1600 6.47 1.13 0.49 4.60 0.48 0.21 3.81 0.30 0.13 2.92 0.16 0.07 2.31 0.09 0.04 1600
1700 6.87 1.25 0.54 4.88 0.55 0.24 4.05 0.35 0.15 3.10 0.18 0.08 2.45 0.09 0.04 1700
1800 5.17 0.60 0.26 4.29 0.39 0.17 3.28 0.21 0.09 2.59 0.12 0.05 1800
1900 5.46 0.67 0.29 4.53 0.42 0.18 3.47 0.23 0.10 2.74 0.12 0.05 1900
2000 5.74 0.74 0.32 4.76 0.46 0.20 3.65 0.25 0.11 2.88 0.14 0.06 2000
2100 6.03 0.81 0.35 5.00 0.51 0.22 3.83 0.28 0.12 3.03 0.16 0.07 2100
2200 6.32 0.88 0.38 5.24 0.55 0.24 4.01 0.30 0.13 3.17 0.16 0.07 2200
2300 6.61 0.97 0.42 5.48 0.60 0.26 4.20 0.32 0.14 331 0.18 0.08 2300
2400 6.89 1.04 0.45 5.72 0.65 0.28 4.38 0.35 0.15 3.46 0.18 0.08 2400
2500 7.18 111 0.48 5.95 0.72 0.31 4.56 0.37 0.16 3.60 0.21 0.09 2500
2600 747 1.20 0.52 6.19 0.76 0.33 4.74 0.39 0.17 3.75 0.23 0.10 2600
2700 7.76 1.29 0.56 6.43 0.81 0.35 4.92 0.44 0.19 3.89 0.23 0.10 2700
2800 8.04 1.38 0.60 6.67 0.88 0.38 5.11 0.46 0.20 4.04 0.25 0.11 2800
2900 8.33 1.48 0.64 6.91 0.92 0.40 5.29 0.48 0.21 4.18 0.28 0.12 2900
3000 8.62 1.57 0.68 7.15 0.99 0.43 5.47 0.51 0.22 4.32 0.30 0.13 3000
3100 8.90 1.66 0.72 7.38 1.06 0.46 5.65 0.55 0.24 4.47 0.30 0.13 3100
3200 9.19 1.78 0.77 7.62 113 0.49 5.84 0.58 0.25 4.61 0.32 0.14 3200
3300 7.86 118 0.51 6.02 0.62 0.27 4.76 0.35 0.15 3300
3400 8.10 1.25 0.54 6.20 0.65 0.28 4.90 0.37 0.16 3400
3500 8.34 131 0.57 6.38 0.69 0.30 5.04 0.39 0.17 3500
3600 8.57 138 0.60 6.57 0.74 0.32 5.19 0.42 0.18 3600
3700 8.81 1.45 0.63 6.75 0.76 0.33 5.33 0.44 0.19 3700
3800 6.93 0.81 0.35 5.48 0.46 0.20 3800
3900 711 0.85 0.37 5.62 0.48 0.21 3900
4000 7.30 0.88 0.38 5.76 0.51 0.22 4000
4100 7.48 0.92 0.40 5.91 0.53 0.23 4100
4200 7.66 0.97 0.42 6.05 0.55 0.24 4200
4300 6.20 0.58 0.25 4300
4400 6.34 0.60 0.26 4400
4500 6.49 0.62 0.27 4500
4600 6.63 0.65 0.28 4600
4700 6.77 0.67 0.29 4700

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitlied "Hydraulic Shock” for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.
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FLOW VELOCITY & FRICTION LOSS

SDR 41
Flow Rate Flow Friction Loss | Friction Flow Friction Loss | Friction Flow Friction Loss | Friction Flow Rate
(Gallons per | Velocity | (Ft.Water/ | Loss (psi/ | Velocity | (Ft. Water/ | Loss (psi/ | Velocity | (Ft. Water/ | Loss (psi/ | (Gallons per
Minute) (ft/sec.) 100ft) 100ft) (ftisec.) 100ft) 100ft) (ft/sec.) 100ft) 100ft) Minute)
GPM 18" GPM
750 1.05 0.02 0.01 750
1000 1.40 0.04 0.02 20" 1000
1250 1.75 0.05 0.02 1.42 0.03 0.01 24" 1250
1500 2.10 0.08 0.03 1.70 0.05 0.02 1.18 0.02 0.01 1500
2000 2.81 0.13 0.06 227 0.08 0.03 1.58 0.03 0.01 2000
2500 351 0.20 0.08 2.84 0.12 0.05 1.97 0.05 0.02 2500
3000 421 0.27 0.12 341 0.16 0.07 2.37 0.07 0.03 3000
3500 491 0.36 0.16 3.98 0.22 0.09 2.76 0.09 0.04 3500
4000 5.61 0.47 0.20 4.55 0.28 0.12 3.16 0.12 0.05 4000
4500 6.31 0.58 0.25 5.11 0.35 0.15 355 0.14 0.06 4500
5000 5.68 0.42 0.18 3.95 0.17 0.08 5000
5500 6.25 0.50 0.22 4.34 0.21 0.09 5500
6000 6.82 0.59 0.26 473 0.24 0.11 6000
7000 5.52 0.32 0.14 7000
7500 5.92 0.37 0.16 7500
8000 6.31 0.42 0.18 8000
8500 6.71 0.47 0.20 8500

NOTE: Spears® recommends that Flow Velocities be maintained at or below 5 feet per second in large diameter piping systems (i.e. 6" diameter and larger) to minimize the potential for hydraulic
shock. Refer to Spears® engineering section entitled "Hydraulic Shock" for additional information. Friction loss data based on utilizing mean wall dimensions to determine average ID; actual ID may
vary.

Pa e 15 Suitable for Oil-Free air handling to 25 psi, not for distribution of compressed air or gas Spears® Manufacturing Company
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Hydraulic Shock

Hydraulic shock is the rapid increase in pressure due to a shock wave produced by a sudden change in system fluid velocity. If
uncontrolled or insufficient pressure rated piping is used, these pressure surges can easily burst pipe and break valves or fittings. The
term "water hammer" commonly used is derived from the sounds produced, but it is the hydraulic shock vibrations that can be
damaging to piping systems. This is typically the result of sudden starting or stopping of a flowing column of liquid, such as water.
Energy from the momentum of water in motion is converted to pressure when the flow is abruptly halted. A shock wave is produced that
travels through the piping until it is stopped and bounces back to the original obstruction. This instantaneous shock to the system can
lead to excessively high pressures. Hydraulic shock is frequently produced by rapid valve opening and closing, pumps starting and
stopping, or even from a high speed wall of water hitting a change of direction fitting, such as an elbow. The effect is greater as piping
systems is longer, the velocity change is greater and closing time is shorter.

Evaluating Hydraulic Shock Pressure Surges

An indication of the maximum surge pressure relative to velocity changes is essential in estimating the pressure rating requirements in
designing a piping system. The following chart gives the maximum surge pressure at velocities of 1, 5 and 10 feet per second for
different sizes of pipe, based on instantaneous valve closure in a PVC system. While listed, 10 feet per second is not recommended
and is shown for comparative purposes. Velocity is best held to a maximum of 5 feet per second in plastic systems.

Schedule 40 Pipe Pressure Surge (psi) at Different Velocities

Size = 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2 3 4 6 8 10 12

1 ftisec 27.3 24.6 23.8 216 20.5 18.8 19.7 18.4 16.9 15.1 14.2 135 13.0

5 ft/Sec 136.3 1232 119.1 108.1 102.6 94.2 98.5 91.8 84.5 75.4 70.8 67.4 65.2

10 ft/sec 272.7 246.3 238.2 216.3 205.1 188.3 196.9 183.5 169.0 150.9 141.6 134.8 130.5
Schedule 80 Pipe Pressure Surge (psi) at Different Velocities

Size =» 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2 3 4 6 8 10 12

1 ftisec 32.2 29.2 28.0 255 24.3 22.6 23.2 21.8 20.3 18.9 17.8 17.3 17.1

5 ft/Sec 161 1458 139.9 1277 1217 1131 115.8 109.1 101.6 94.4 88.8 86.6 85.5

10 ftisec 322 291.7 279.9 255.4 243.4 226.2 2317 218.1 203.1 188.9 177.6 173.1 171.0
SDR Pipe Pressure Surge (psi) at Different Velocities

SDR =» 135 14 17 18 21 25 26 325 41

1 ftisec 20.2 19.8 17.9 174 16.0 14.7 14.4 12.8 11.4

5 ft/Sec 101.0 99.1 89.5 86.9 80.2 719 64.1 57.0

10 ft/isec 201.9 198.1 179.0 173.8 160.4 146.7 1437 128.2 1139

Controlling Hydraulic Shock in System Design & Operation
Since hydraulic shock is a function of speed, mass and time, there are several ways to prevent, minimize or eliminate system damage
by limiting or controlling the magnitude of pressure surges.

e Limit Fluid Velocity - One of the safest surge control techniques in plastic systems is to limit fluid velocities to a maximum of 5 ft./
second. Attempt to balance system operation flow demands and the magnitude of velocity variations.

e Control Valve Closing Time - Avoid rapid opening and closing. Pneumatic or electric actuation may be considered for greater
control. Use of multi-turn or gear operated valves may also be beneficial in slowing valve opening and closing. When all valves and
controls are properly sized and adjusted, surges generated by changes in pump flows and demands can be reduced to non-harmful
levels.

» Control Pump Operation - Operate the system to maintain uniform pump flow rates. Use slow starting pumps where long runs and
larger diameters are downstream. Where possible, partially close discharge valves to minimize volume when starting pumps, until lines
are completely filled. Air chambers or surge relief tanks in conjunction with pressure regulating and surge relief valves can be used at
pumping stations.

» Check Valves - Installing a check valve in pump discharge lines will aid in keeping the line full. Be careful in selecting check valves.
Check valves operate on flow reversal and can be rapid closing. Spring or lever assisted swing check valves can reduce hydraulic
shock by avoiding "slamming" the valve closed.
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