Irrigation Spedficofions

Pump Specifications—Sta-Rite Berkeley

MANUFACTURE | STA-RITE BERKELEY CENTRIFUGALS |
HORSE POWER 1 11/2 1 11/2 2 21/2 2 3 5
MODEL # HMSE * HMSF * DS2HE DS2HF DS2HG DS2HHG SSHM2 DHH DH]J
THERMAL OVERLOAD YES YES YES YES YES YES YES YES YES
SELF PRIMING YES YES YES YES YES YES YES YES YES
STAGES 2 2 1 1 1 1 4 1 1
VOLTAGE 115,230 115,230 115,230 115,230 115, 230 115,230 230 230 230
SUCTION SIZE 1-1/4" 1-1/4" 2" 2" 2" 2" 1-1/2" 2", 3" 2",3"
DISCHARGE SIZE Nk 1P 1-1/2" 1-1/2" 2" 2" 1-1/4" 2" 24
PERFORMANCE IN PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI
10 GPM 65 70 43 51 56 61 100 61 71
20 GPM 56 65 39 48 54 56 95 60 69
30 GPM 46 58 34 45 49 54 82 59 68
40 GPM 48 39 45 50 64 57 68
50 GPM 39 45 43 54 66
60 GPM 39 52 64
70 GPM 48 64
80 GPM 45 62
90 GPM 41 60
100 GPM 58
PERFORMANCE IN TDH HEAD HEAD HEAD HEAD HEAD HEAD HEAD HEAD HEAD
10 GPM 150 162 99 118 129 141 231 141 164
20 GPM 129 150 920 111 125 129 219 139 159
30 GPM 106 134 79 104 113 125 189 136 157
40 GPM 110 90 104 116 148 132 157
50 GPM 90 104 99 125 152
60 GPM 91 120 148
70 GPM 111 148
80 GPM 104 143
90 GPM 95 139
100 GPM 134

* HMS SERIES CAN OPERATE AS A DEEP WELL PUMP WITH SUCTION PACKAGE OPTION.

ALL DATA PROVIDED IS AT THE PUMP DISCHARGE, SYSTEM LOSSES NEED TO BE ACCOUNTED FOR.

PSI= POUNDS PER SQUARE INCH OF PRESSURE

TDH= TOTAL DYNAMIC HEAD

PERFORMANCE BASED ON LESS THAN 2’ OF SUCTION LIFT

DO NOT OPERATE PUMP IN THIS AREA!

OPERATE PUMP IN THIS AREA WITH CAUTION!

Note: Prices are subject to change without notice.
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MANUFACTURE | FLINT AND WALLING CENTRIFUGALS | a |8 |s
HORSE POWER 11/2 2 2 3 3 5 5 g
MODEL # SPJ15-1 CJ101B201 cjio1c2o01 CJ101C301 C22231 C22251 C22153 >
THERMAL OVERLOAD YES YES YES YES YES YES YES
SELF PRIMING YES NO NO NO NO NO NO glelg
STAGES 1 2 3 3 2 2 1 g gi g;
VOLTAGE 115 115,230 115, 230 230 230 230 230 a2 |®|®
SUCTION SIZE 2" 2" 2" 2" 2-1/2" 2-1/2" 2-1/2"
DISCHARGE SIZE 1-1/2" 2" 2" 2" 2" 2" 2"
PERFORMANCE IN PSI PSI PSI PSI PSI PSI PSI PSI o % x
10 GPM 48 69 89 95 75 73 47 % g g
20 GPM 47 66 81 91 73 73 47 ° &
30 GPM 45 56 65 81 70 73 47
40 GPM 42 39 32 59 66 73 47 .
50 GPM 37 21 61 71 47 S =
60 GPM 54 69 47 218 (3%
70 GPM 45 67 46 213 |5
80 GPM 63 46 8 >
90 GPM 60 46 ”
100 GPM 56 45 o
) =
18 |3
PERFORMANCE INTDH| HEAD HEAD HEAD HEAD HEAD HEAD HEAD S|z |8
10 GPM 111 159 205 219 173 169 108 %3
20 GPM 108 152 187 210 168 169 108 O;f &
30 GPM 104 129 150 187 162 169 108
40 GPM 97 90 74 136 152 169 108 3
50 GPM 85 48 141 164 108 S o |3
60 GPM 125 159 108 S|y
70 GPM 104 154 106 (‘E = |3
80 GPM 145 106 e
90 GPM 139 106
100 GPM 129 104 B |s
T (3|8
ALL DATA PROVIDED IS AT THE PUMP DISCHARGE, SYSTEM LOSSES NEED TO BE ACCOUNTED FOR 2|8 |7
518
PERFORMANCE IS BASED ON LESS THAN 2’ OF SUCTION LIFT
3 =)
PSi= POUNDS PER SQUARE INCH OF PRESSURE § 5
Sz
TDH= TOTAL DYNAMIC HEAD e |2
5 |A
| DO NOT OPERATE PUMP IN THIS AREA! |
| OPERATE PUMP IN THIS AREA WITH CAUTION! | & |3
23
3 |E
£l
2%
Note: Prices are subject to change without notice. 3 |9
m Spartan Distributors, Inc ® 2015-2016 » 1-800-822-2216 111




Pump Specifications—Munro

MANUFACTURE | MUNRO CENTRIFUGALS |
HORSE POWER 3/4 1 11/2 2 3
MODEL # MULPO75B MULP100B MULP150B MULP200B  MULP300B
THERMAL OVERLOAD
SELF PRIMING YES YES YES YES YES
STAGES 1 1 1 1 1
VOLTAGE 115, 230 115, 230 115, 230 115, 230 230
SUCTION SIZE 2" 2" 2" 2" 2-1/2"
DISCHARGE SIZE 1-1/2" 1-1/2" 1-1/2" 1-1/2" 1-1/2"
PERFORMANCE IN PSI PSI PSI PSI PsI PSI
10 GPM 39 43 49 59 61
20 GPM 37 40 48 58 61
30 GPM 37 47 56 61
40 GPM 45 54 60
50 GPM 41 51 59
60 GPM 49 56
70 GPM 45 54
80 GPM 49
90 GPM
100 GPM
PERFORMANCE IN TDH HEAD HEAD HEAD HEAD HEAD
10 GPM 90 99 113 136 141
20 GPM 85 92 111 134 141
30 GPM 85 108 129 141
40 GPM 104 125 139
50 GPM 95 118 136
60 GPM 113 129
70 GPM 104 125
80 GPM 113
90 GPM
100 GPM

DATA PROVIDED IS AT PUMP DISCHARGE, SYSTEM LOSSES NEED

TO BE ACCOUNTED FOR

PSi= POUNDS PER SQUARE INCH OF PRESSURE

TDH= TOTAL DYNAMIC HEAD

PERFORMANCE IS BASED ON LESS THAN 2' SUCTION LIFT

| DO NOT OPERATE PUMP IN THIS AREA!

| OPERATE PUMP IN THIS AREA WITH CAUTION!

Note: Prices are subject to change without notice.
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o
HORSE POWER 115V 208V 230V 460V 575V MIN TRANS Kva STD Kva ALE:
1/6 HP 4.4 2.4 2.2 1.4 0.9 0.53 0.750 = § g
1/4 HP 5.8 3.2 2.9 1.4 12 0.70 0.750 12
1/3 HP 7.2 4 3.6 1.8 1.4 0.87 1 5
1/2 HP 9.8 5.4 4.9 2.5 2 1.2 1.5
3/4 HP 13.8 7.6 6.9 3.5 2.8 1.7 2 o lole
1 HP 16 8.8 8 4 3.2 1.9 2 s|g|%
1.5 HP 20 11 10 5 4 2.4 3 AR
2 HP 24 13.2 12 6 4.8 2.9 3
3 HP 34 18.7 17 8.5 6.8 4.1 5
5 HP 56 30.8 28 14 11.2 6.7 7.5
7.5 HP 80 44 40 21 16 9.6 10 g § -
10 HP 100 55 50 26 20 12 15 HE
ABOVE FOR TRANSFORMER SIZE| #lz|?
RATING PUMP STARTERS
FUSE SIZE 1 PHASE |3 PHASE .
115V 208V 230V 460V S -
1 HP 20 AMP 10 AMP g8 §
1.5 HP 25 AMP 15 AMP 213 |5
2 HP 40 AMP 20 AMP S >
3 HP 25 AMP
5 HP 30 AMP g <
7.5 HP 45 AMP |15 AMP = 5 g
10 HP 60 AMP |20 AMP 5 3
15 HP 100 AMP |25 AMP 2| g
E g
[115V 1PH JCOPPER WIRE SIZE/RUN LENGTH IN FEET El
wire gauge 14 12 10 8 6 4 |52
1HP 54' 90 149 234 342 2 |R |3
1.5 HP 68 117 180 261 2
2 HP 30 77 117 180
S ls
[220v 1PH | s |5 |8
28|z
1HP 223 253 555 871 1356 2070 s13|°
1.5 HP 185 293 459 721 1123 1728 ’
2 HP 142 237 370 586 920 1407
3 HP 180 285 446 712 1130 2|2
5 HP 140 266 400 675 é @
7.5 HP 120 295 465 2 5
5 |R
USE THIS AS A GUIDE ONLY, USE QUALIFIED ELECTRICIAN TO DETERMINE YOUR SPECIFIC SITUATION
& |3
Z |5
@ | o
318
o
2%
Note: Prices are subject to change without notice. 3 |9
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Pumping Requirements:

To size a pump, first figure how big the water feature will be. Use table attached, then divide the figure by 60 i GPM
to get GPM L - ) ) - 7 B i |
Elevation: ‘
a. Suction Lift
When using a submersible pump suction lift should be “0”. When using a non-submersible pump, measure verfical (al FEET
il distance from water level to pump inlet. e — ]
I (Total measurement in feet)
g b. Elevation Change bt ERER
< To figure elevation, measure the vertical distance from the surface of water to the highest point of discharge.
- (Total measurement in feet) +
I*8 Friction Loss:
(=8 To estimate friction loss, keep velocity feet per second at 5' +/- 1" to first determine ideal pipe size. Then using friction FEET
4 |oss char, calculate loss per 100 of pipe based on flow + pipe size determined above. Multiply loss per 100 by
F3 number of 100 sections of pipe. (Total measurement in feet) ) - oy TR
§ PSI - Pounds Per Square Inch |
"B Determine the pressure required to run both the fountain head and/or pressure filters (refer to the manufacturer’s | FEET
specifications). PSI x 2.31 = HEAD IN FEET .
Total Dynamic Head (TDH):
Total the sum of elevation, friction loss and PSI. This total equals TDH in feet. TDH
éié;tﬂcul: 7 - Filtration: i Check manufacturer’s specificuii;;o«;ief:r;\i-n: 3
é Voltage: 110 Volt [1220 Volt [] 440 Volt | Gravity: [ Waterfall [ Ski I
Phase: i [JSingle Phase | [] Three Phase Pressure: [] Pressure |
5 - - i e —— B — e ———— ———— o CO— —e —_—— i
5
e# CPond O Fountain O Pondless \
& |
Length (L) of weir in feet
P Head in Inches 5 Additional gpm for each fi over 5 fi
T - — 07907 A B :
£ 11/4 115025 SOI5MIL
b 1172 i 0 ‘
= 13/4
e
; 2
21/4
21/2
23/4
3

Fountain

Y e

v

Back to
Fountain

munro

Phone: 1-800-942-4270
Email: mpi@munrocompanies.com

Note: Prices are subject to change without notice.
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Centrifugal Pump Data Worksheet

Pumping Requirements:
To size a pump, first figure total gallonage needed. (For example: Irrigation system, household usage, etfc.)

]
Elevation: ]
a. Suction Lift '
To determine suction lift, measure the vertical distance between the water level and the pump inlet.
(Total measurement in feef)
b. Elevation Change
To figure elevation, measure the vertical distance from the pump inlet fo the highest point in the system.
(Total measurement in feet)

=

Friction Loss:
To estimate friction loss, keep velocity feet per second ot 5” +/- 1 fo determine ideal pipe size. Refer to friction loss
chart. (Total measurement in feet) *Refer to manufactuer’s friction loss info and add.

PSI - Pounds Per Square Inch

Determine the pressure required at the end of the line of the largest zone. Convert to head in feet using the following
equation. PSI x 2.31 = HEAD IN FEET

Total Dynamic Head (TDH):
Total the sum of elevation, friction loss and PSI. This total equals TDH in feet.

Total Dynamic Head (TDH)

FEET

FEET

TDH

— S —

Electrical: ! Filtration: Power Supply:
Voltage: E 3110 Volt J 1220 Volt [ 440 Volt } [ Suction [ Engine Driven
Phase: [J Single Phase i [ Three Phase ; [ Discharge O Gas

Water Supply:

0 Suction from Pond OPump in Well OFlooded Suction Olrrigation Ditch

Friciton Loss

\ il 4/
\ﬁf W
b b ok P> B

3 P > > » i

l PSI
B e e

i

munro

Note: Prices are subject to change without notice.
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Pipe Formulas & Conversion Factors

Precipitation Rates
u.s. Metric
Equilateral Triangular Spacing
PR.= (GPM of 360) x 96.25 PR= m?/hr of 360 x 1000
(in/fhr)  (Head Spacing)® x .866 {mm/hr) m?x.866
Square/Rectangular Spacing
PR= (GPM of 360) x 96.25 PR= m?/hr of 360 x 1000
(in/hr)  Head Spacing x Row Spacing (mm/hr) Head Spacing x Row Spacing
Square/Rectangular Spacing for Specific Arc
PR= 34650 x GPM (for any arc) S PR= m*/hr (for any arc) x 1000
(in/hr)  Degrees of Arc x Head Spacing x Row Spacing (mm/hr) Degrees of Arc x Head Spacing x Row Spacing
Horsepower
HP.=  GPM x Ft of Head
3,960 x Pump Efficiency
(expressed as a decimal)
Station Run Time
S.RT = Total Weekly Req'd (inch/wk) x 60 (min/hr) S.R.T.= Total Weekly Req'd (mm/wk) x 60 (min/hr)
(min/wk) Precipitation Rate (in/hr) (min/wk) Precipitation Rate (mm/hr)
Pipe Velocity
V= 0.4085 x Flow (GPM) V= 1273.24 x Flow (Ifsec)
(ft/sec)  (Inside Pipe Diameter in Inches)? (m/sec) (Inside Pipe Diameter in Millimeters)?
Slope
S= Rise (Measure of Length)
Run (Measure of Length)
To Convert From Te Multiply By To Convert From To Multiply By
Area acres feet? 43560 Pressure psi kilopascals 6.89476
acres meters? 4046.8 psi bars 068948
meters? feet? 10.764 bars kilopascals 100
feet? inches? 144 psi feet of head 2.31
inches? centimeters? 6.452
hectares meters? 10,000 Velocity feet/second  meters/second 3048
hectares acres 247
Volume feet? gallons 7.481
Power kilowatts horsepower 1.3410 feet? liters 28.32
meters? feet? 35.31
Flow feet®’/minutes  meters®/second 0.0004719 meters? yard? 1.3087
feet’/second  meters’/second  .02832 yards? feet® 27
yards’/minute  metersi/second  .01274 yards® gallons 202
gallons/minute  meters*/hour 22716 acres/feet feet® 43,560
gallons/minute  liters/minute 3.7854 gallons meters® .003785
gallons/minutes  liters/second 06309 gallons liters 3.785
meters’/hour  liters/minute 16.645 imperial gallons gallons 1.833
meters’/hour  liters/second 2774
liters/minute liters/second 60
Length feet inches 12
inches centimeters 2.540
feet meters 30481
kilometers miles 6214
miles feet 5280
miles meters 1609.34
millimeters inch .03937

Note: Prices are subject to change without notice.
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Friction Loss Characteristics

POLYETHYLENE (PE) PLASTIC PIPE ID CONTROLLED

Size: 12" thru 4”

Irrigation Specifications

Flow: 1 thru 500GPM
PE 3408 ASTM D-2239 C=140 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)

Size 5" 4 1 1%" 1%" L 2" 3" 4"
Avglo | 0622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026
Flow | Velocity] PSI | Velocity] PSI |Velocityl PSI |Velocityl PSI | Velocity] PSI |Velocity] PSI |Velocity| PSI | Velocity] PSI | Velocity| PSI
GPM | FPS | Loss | FPS | Loss FPS | loss| FPS | loss| FPS | Loss| FPS | lLoss| FPS | Loss | FPS | Loss | FPS | Loss
1 105 | 049 | 060 | 012 037 | 0.04| 021 | 001 | 0.16 | 0.00 ‘ ' |
2 2.1 1.76 1.20 0.45 0.74 | 0.14| 043 0.04 0.31 0.02| 0.9 0.01
3 3.16 | 373 1.80 | 095 | 1.11 | 0.29| 064 | 0.08| 047 | 0.04| 029 | 0.01 [ |
4 422 | 635 240 | 1.62| 148 | 0.50| 0.86 | 0.13| 0.63 | 0.06| 038 | 0.02| 0.27 | 0.01
5 527 | 960| 3.00 | 244 | 185 | 076| 107 | 0.20| 0.79 | 0.09| 048 | 0.03| 033 | 0.01
6 | 633 | 1346 361 | 343 | 222 | 1.06| 129 | 028 094 | 0.13| 057 | 0.04] 040 | 0.02| 0.26 | 0.01 |
7 7.38 | 17.91 4.21 | 456 | 260 | 1.41| 1.50 | 037 | 1.10 | 018 | 0.67 | 0.05| 047 | 0.02| 030 | 0.01
| =8 844 | 2293 4.1 ,’ 584 | 297 | 1.80| 171 | 047 | 1.26 | 0.22| 076 | 0.07| 054 | 0.03| 035 | 0.01 ‘
| 9 9.49 | 28.52| 541 | 7.26 | 3.34 | 224 1.93 | 059 | 142 | 0.28| 0386 | 0.08| 0.60 | 0.03| 039 | 0.01
[ 10 10.55 | 34.67| 6.01 | 882 | 3.71 | 273| 214 | 072| 1.57 | 0.34| 095 | 0.10| 0.67 | 0.04| 043 | 0.01
T 7.21 | 1237 445 | 382| 257 | 1.01| 1.89 | 048] 1.15 | 0.14| 0.80 | 0.06 | 0.52 | 0.02
| 14 841 | 1645 519 | 508 3.00 | 1.34| 220 | 0.63| 134 | 0.19| 094 | 0.08| 061 | 0.03
[ 16 961 | 2107 593 | 651 | 343 | 1.71| 252 | 0.81] 1.53 | 0.24| 107 | 0.10| 069 | 0.04 | 040 | 0.01
{18 10.82 | 26.21| 6.67 | 810| 3.86 | 213 | 283 | 1.01| 172 | 030| 1.20 | 013 | 0.78 | 0.04| 045 | 0.01
| 20 | 1202 |3185| 742 | 984 428 | 259| 3.5 | 1.22| 191 [ 036| 1.34 | 015| 0.87 | 0.05| 050 | 0.01
[ 22 816 | 11.74| 471 | 3.09| 3.46 | 1.46| 210 | 043 | 147 | 0.18| 095 | 0.06| 055 | 0.02
[ 24 890 |13.79| 514 | 3.63| 3.78 | 1.72| 229 | 0.51| 1.61 | 0.21| 1.04 | 0.07| 060 | 0.02
| 2 964 | 1600 557 | 421 | 409 | 1.99| 248 | 059| 1.74 | 0.25| 113 | 0.09| 065 | 0.02
28 10.38 | 18.35| 600 | 483 441 | 228| 267 | 068| 187 | 028 1.21 | 0.10| 0.70 | 0.03
30 [E2i32 2085| 643 | 549 4.72 259| 286 | 077| 201 | 032]| 130 | 0.11| 076 | 0.03
| 32 ["11.86 | 23.50| 6.86 | 6.19| 5.04 | 292 3.06 | 087 | 274 | 036 1.39 | 013 | 081 | 0.03
34 12,61 | 26.29| 7.28 | 692 5.35 3.27 325 | 097 | 228 | 041 147 | 014 | 0.86 | 0.04
36 771 | 7.69| 567 | 3.63 344 | 1.08| 241 | 045| 1.56 | 0.16| 091 | 0.04
38 8.14 | 8.50 5.98 | 4.02 3.63 1.19 | 2.54 0.50 1.5 017 0.96 | 0.05
| 40 8.57 | 935 6.30 | 4.42 3.82 1.31 2,68 | 0.55 1.73 0.19 1.01 0.05
42 9.00 | 10.24| 661 | 483 401 | 1.43| 281 | 060| 1.82 | 0.21| 1.06 | 0.06
44 9.43 |11.16| 693 | 527 | 4.20 | 1.56| 294 | 066| 1.91 | 0.23| 111 | 0.06
46 | 986 |1212| 7.24 | 572| 439 [ 1.70| 3.08 | 071| 199 | 0.25| 1.16 | 0.07
48 | 10.28 | 13.11| 756 | 619 | 458 | 1.84| 321 | 0.77| 208 | 027| 1.21 | 007
50 | 1071 | 14.14| 7.87 | 668 4.77 | 1.98| 335 | 0.83| 217 | 0.29| 1.26 | 0.08
[ 55 Il [ 11.78 | 1687 866 | 7.97 | 525 | 2.36| 3.68 | 0.99| 238 [ 035] 1.38 | 0.09
i 60 12.85 [19.82| 944 | 936| 573 | 277 | 402 | 1.17| 260 | 041 | 151 | 011
| 65 | 10.23 | 10.86| 6.21 | 3.22| 435 | 136| 282 | 047 | 164 | 013
70 | 11.02 (1245 668 | 3.69| 469 | 1.55| 3.03 | 0.54| 1.76 | 0.14
75 | 11.81 [14.15| 7.16 | 419 | 502 | 1.77| 325 | 061 1.89 | 0.16
80 | 12.59 | 1595 7.64 | 473 | 535 | 1.99| 3.47 | 069 201 | 0.18]
85 1338 | 17.84) 812 | 529 569 | 223| 368 | 077 214 | 021
90 8.59 | 588 | 602 | 248| 390 | 0.86| 227 | 0.23
95 907 | 650| 636 | 2.74| 412 | 095| 239 | 0.25
100 N 955 | 7.15| 6.69 | _3":191; 433 | 1.05| 2.52 | 0.28
110 1050 | 853 7.36 | 359 | 477 | 1.25| 277 | 033
120 11.46 [ 10.02| 803 | 4.22| 520 | 147 | 3.02 | 039
130 ‘ w 1241 | 11.62| 870 | 489 | 563 | 1.70| 327 | 045
140 [ w 13.37 | 13.33| 9.37 | 561 | 607 | 1.95| 352 | 0.52
150 | } 1004 | 638 6.50 | 222 | 3.78 | 0.59 |
160 w [ 1071 | 719 | 694 | 250| 403 | 0.67
170 l ‘ 1138 | 804 737 | 279 4.28 | 0.74
180 [ ‘ | 1205 | 894 | 7.80 311 | 453 | 083
190 [ [ | 1272 | 988 | 824 | 343| 478 | 0.92
200 | \ \ | 13.39 | 10.87| 867 | 3.78| 5.03 | 1.01
220 954 | 450| 554 | 1.20
| 240 Shaded area represents velocities over 5 fps. 1040 | 529 | 604 | 141
| 260 11.27 | 6.14| 654 | 1.64
| 280 Use with caution. 1214 | 7.04| 7.05 | 1.88
| 300 | 13.00| 800| 755 | 213
(320 | 13.87 | 9.02| 805 | 240
| 340 [ 8.56 | 2.69 |
360 [ 9.06 | 2.99
1 380 [ 9.57 | 3.30
| 400 | | 10,07 | 3.63
) ==l 10.57 | 3.98
‘ 440 ’ | 11.08 | 4.33
| 460 , 11.58 | 4.71
| 480 12.08 | 5.09
| 500 \ | | 12.59 | 549 |
= = |

See pg 148 for friction loss formulas

Note: Prices are subject to change without notice.
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Friction Loss Characteristics

PVC CLASS 200 IPS PLASTIC PIPE

Size: 12" thru 6” Flow: 1 thru 500GPM
ASTM D-2241 (1120, 1220) SDR 21 C=150 PSI LOSS PER 100 FEET OF PIPE (PSI/100 FT)
size v £ i 14" | 1% 2" 21" a4 4" 6"
AvgD 0.696 0.910 1.169 1482 |  1.700 2129 2.581 3.146 4.046 5.955
Pipe OD 0.840 1.050 1315 1.660 1.900 2375 2.875 3,500 4,500 6.625
| Avg Wall 0.072 0.070 0.073 0.089 0.100 0.123 0.147 0.177 0.227 0.335
| Minwall 0.062 0.060 0.063 0.079 0.090 0.113 0.137 0.167 0.214 0.316
L
Flow |Velocity PSI | Velocity| PSI | Velocity PSI |Velocityl PSI |Velocity| PSI |Velocity| PSI | Velocity PSI |Velocity PSI | Velocity PSI | Velocity Psl |
GPM | FPS | Loss| FPS | loss| FPS | Loss| FPS | Loss| FPS | Loss| FPS | Loss| FPS | Loss| FPS | Loss| FPS | Loss| FPS | Loss |
1 0.84 | 025 049 | 007 030 | 0.02| 019 | 001 | 014 | 000 w
2 168 | 090 099 | 0.24| 060 | 0.07| 037 | 0.02| 0.28 | 0.01| 018 | 0.00
3 253 | 190 148 | 052 090 | 0.15| 0.56 | 0.05| 042 | 0.02| 0.27 | 0.01
|4 | 337 |324| 197 | 088 1.19 | 0.26| 0.74 | 0.08| 0.56 | 0.04| 036 | 0.01| 024 | 0.01
5 | 421 | 489 246 | 1.33| 149 [ 039| 093 | 012| 071 | 0.06| 045 | 002| 031 | 001
6 | 505 | 686 296 | 1.86| 1.79 | 0.55| 1.11 | 0.17 | 085 | 0.09| 054 | 0.03| 0.37 | 0.01| 025 | 0.00
7 | 590 | 912 345 | 247| 209 | 073 130 | 023 | 099 | 0.12| 063 | 0.04| 043 | 002| 029 | 0.01
8 | 674 | 1168 394 | 317| 239 | 094 | 149 | 030| 1.13 | 0.15| 0.72 | 0.05| 049 | 0.02| 033 | 0.01
9 7.58 | 14.53| 4.43 | 394| 269 | 1.17| 167 | 037| 1.27 | 0.19| 081 | 006| 055 | 0.02| 037 | 0.01
10 842 17.66 493 | 479| 299 | 1.42| 1.86 | 0.45| 141 | 0.23| 090 | 0.08| 0.61 | 0.03| 041 | 0.01
12 | 1011 | 24.75] 591 | 671 | 3.58 | 1.98| 223 | 0.63| 1.69 | 0.32| 1.08 | 0.11 | 0.73 | 0.04| 0.49 | 0.02
14 | 11.79 3293 690 | 893| 418 | 264| 260 | 0.83| 1.98 | 043| 1.26 | 0.14| 0.86 | 0.06| 058 | 0.02
16 | 13.48 (42.16) 7.88 | 11.44] 4.78 | 338 | 297 [ 1.07| 226 | 0.55| 1.44 | 018 | 098 | 007 | 066 | 0.03| 040 | 0.01
18 | 1516 | 5244 8.87 | 14.23| 537 | 421 334 | 133| 254 | 068| 1.62 | 0.23| 110 | 0.09| 0724 | 0.03| 045 | 001
20 9.85 [17.29| 597 | 511 | 372 | 1.61| 282 | 083| 1.80 | 028| 122 | 011! 082 | 0.04| 0350 | 0.01
22 10.84 | 20.63| 6.57 | 6,10 4.09 | 192 311 | 099 | 1.98 | 0.33| 135 | 0.13| 0.91 | 0.05| 0.55 | 0.01
24 11.82 | 24.24| 717 | 717 | 446 | 226| 339 | 116 216 | 039 147 | 015| 099 | 0.06| 060 | 0.02
26 12.81 | 28.11| 7.76 | 831 | 4.83 | 262 367 | 1.34| 234 | 045| 1.59 | 0.18| 1.07 | 0.07| 065 | 0,02
28 13.80 [32.25| 836 | 953 | 520 [ 3.01| 395 | 154 252 | 052 1.71 | 0.20| 1.15 | 0.08| 0.70 | 0.02
30 14.78 | 36.64| 8.96 [10.83| 557 | 341 424 | 1.75| 270 | 059 1.84 | 023 | 1.24 | 0.09| 075 | 0.03
32 9.55 [1221] 594 | 3.85| 452 | 197 288 | 0.66| 1.96 | 0.26 | 1.32 | 0.10| 0.80 | 0.03| 037 | 0.00
34 10.15 | 13.66, 632 | 431 | 480 | 221| 3.06 | 0.74| 208 | 029 140 | 0.11| 085 | 0.03| 039 | 000
36 10.75 | 1518) 669 | 4.79| 508 | 245| 324 | 0.82| 220 | 032| 148 | 012| 090 | 0.04| 041 | 0.01
8 11,35 | 16,78 7.06 | 529| 536 | 271 | 342 | 091| 233 | 036 157 | 0.14| 095 | 0.04| 044 | 0.01
40 11.94 | 1845 7.43 | 582 | 565 | 298| 3.60 | 1.00| 245 | 039| 165 | 0.15| 1.00 | 0.04| 046 | 0.01
42 12.54 | 20.20| 7.80 | 637 | 593 | 3.27| 378 | 1.09| 257 | 043 1.73 | 0.16| 1.05 | 0.05| 048 | 0.01
44 13.14 [ 22.02| 817 | 694| 621 | 3.56| 396 | 1.19| 269 | 047| 181 | 018| 170 | 0.05| 051 | 0.01
46 13.73 | 23.91| 855 | 7.54 | 649 | 386 414 | 1.29| 2582 | 051 190 | 0.19| 1.15 | 0.06| 0.53 | 0.01
48 14.33 | 2587 892 | 815| 678 | 418 432 | 1.40| 294 | 055| 198 | 021 | 1.20 | 006| 055 | 0.0
50 14.93 | 27.90| 9.29 | 879 7.06 | 451 | 450 | 1.51| 3.06 | 0.59| 206 | 0.23| 1.25 | 0.07 | 058 | 0.01
58 10.22 | 10.49| 7.76 | 5.38| 4.95 | 1.80| 3.37 | 0.71| 227 | 027 | 137 | 0.08] 0.63 | 0.01
| 60 11.15 | 12.33| 847 | 6.32| 540 | 211 | 3.67 | 0.83| 247 | 0.32| 1.50 | 0.09| 069 | 0.01
65 12,07 | 14.30| 9.18 | 7.33 | 585 | 245| 398 | 096| 268 | 037| 1.62 | 0.11| 075 | 0.02
| 70 13.00 | 1640/ 988 | 841 | 630 | 281 | 429 | 1.10| 289 | 042| 174 | 012| 081 | 0.02
75 | 13.93 | 18.63| 10.59 | 9.56 | 6.75 | 3.20| 4.59 | 1.25| 3.09 | 048 | 1.87 | 0.14| 086 | 0.02
80 | 14.86 | 21.00| 11.29 | 10.77| 7.20 | 3.60 | 4.90 | 1.41| 3.30 | 054 199 | 0.16| 092 | 0.02
8 | 12.00 | 12.05| 7.65 | 403 | 521 | 1.58| 350 | 0.60| 212 | 0.18| 0.98 | 0.03
90 1271 | 13.40| 8.10 | 448 | 551 | 1.76| 3.71 | 067| 224 | 0.20| 1.04 | 0.03
95 13.41 | 14.81| 855 | 495| 582 | 194| 392 | 074| 237 | 022] 1.09 | 0.03
100 14.12 | 16.28| 9.00 | 545| 612 | 213| 412 | 081 | 249 | 024| 1.15 | 0.04
110 990 | 650 | 674 | 2.55| 4.53 | 097 | 2.74 | 0.29| 1.27 | 0.04
120 10.80 | 7.63| 7.35 | 299 495 | 1.14| 299 | 034] 138 | 0.05
I 130 11.70 | 885 | 7.96 | 347 | 536 | 132 3.24 | 039| 150 | 0.06
140 12.60 | 10.16| 857 | 3.98| 577 | 152 349 | 045| 1.61 | 0.07
150 | 13.50 [11.54| 9.9 | 4.52| 618 | 1.73| 374 | 051| 1.73 | 0.08
160 | 14.40 [ 13.01] 980 | 5.10| 660 | 1.95| 3.99 | 0.57| 1.84 | 0.09
170 1041 | 570 | 7.01 | 218 | 424 | 064| 196 | 0.10
180 11.02 | 634 | 7.42 | 242 449 | 0.71| 207 | o1
190 [ 1164 | 701 | 783 | 267 474 | 079 219 | 0.12
{200 | | 1225 | 7.71| 824 | 294 | 498 | 0.86| 2.30 | 0.13
220 1347 | 919 | 907 | 351 | 548 | 1.03| 253 | 0.16
240 ; 14.70 | 10.80{ 9.89 | 4.12| 598  1.21| 276 | 0.18
260 il ﬁge"w’"m]"’c:::f:nm S e 1072 | 478 | 648 | 1.41| 2.99 | 021
280 ; 11.54 | 548| 698 | 1.61| 322 | 0.25
300 12.37 | 623| 748 | 1.83| 345 | 0.28 |
320 | ‘ 1319 | 702| 798 | 206| 3.68 | 0.31
| 340 1402 | 786 | 847 | 231 | 391 | 035
| 360 1484 | 873 | 897 | 257 | 4.4 | 039
| 380 947 | 284 | 437 | 043
| 400 997 | 312 | 4.60 | 0.48
420 | 1047 | 342 | 483 | 052
| 440 . 1097 | 3.72| 506 | 0.57
| 460 | 1146 | 404 | 529 | 0.62
| 480 ( . 1 11.96 | 437 | 552 | 0.67
| 500 , | [ 1246 | 472 575 | 0.72

See pg 148 for friction |oss formulas
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Note: Prices are subject to change without notice.
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