





Pump Head Torque Requirements

How to Use These Tables

Use this guide to help you select the number

of pump heads and tubing formulations that

can be used with your drives.
To define your torque needs:
1. Consider the following:

- Discharge pressure (increase
necessary torque)

- Tubing material (firm or soft)

2. Multiply by the number of pump heads
you would like to use (to run two heads

with the same size and formulation of

tubing, multiply the value from the table

by 1.8). See example at right.

3.

See drive specifications for maximum
torque limits. (Consider starting torque
when selecting a drive.) The torque

of the drive must exceed the starting
torque value for the pump head/tubing
combination. Note: starting torque is
equal to approximately three times (3x)
maximum running torque.

. Several factors influence starting

torque:
- New or used tubing
- Tubing formulation

- Length of time tubing
has been in closed
pump head
without running

- Temperature

Starting torque using P/S® and I/P® Standard pump head at 0 bar (0 psi) and 21°C (70°F)

EXAMPLE:

Using one Easy-Load® Il pump
head with P/S® 15 Norprene®
tubing requires a drive capable
of supplying at least 8.28 kg-cm
(115 oz-in) of starting torque.

When using two Easy-Load Il
pump heads with P/S 15
Norprene tubing, you will need
a drive capable of supplying
14.9 kg-cm (207 oz-in) of
starting torque.

’ Tygon® Food,
ming | Gfcone | plucaiioone | Vion® Tygon®Lab | Tygon® LFL 4390”?“9'/ Chomcal® | phaiod- gpr | Pharmapure® | SR LI
size & Lubricant
kg-cm | 0z-in_| kg-cm | 0z-in | kg-cm | 0z-in_| kg-cm | 0z-in_| kg-cm | 0z-in_| kg-cm | 0z-in_| kg-cm | 0z-in_| kg-cm | 0z-in_| kg-cm | 0z-in_| kg-cm | 0z-in
P/S® Precision pump tubing
P/S13 | 079 " 0.94 13 1.15 16 2.30 32 173 24 432 60 2.52 35 2.02 28 2.74 38 NA NA
P/S14 | 1.01 14 1.15 16 1.37 19 5.04 70 2.30 32 8.64 120 6.48 90 2.59 36 4.68 65 8.28 115
P/S16 | 1.87 26 1.87 26 1.58 22 7.20 100 5.40 75 8.28 115 6.84 95 5.40 75 5.76 80 9.00 125
P/S17 2.74 38 3.46 48 4.68 65 10.80 150 7.92 110 12.96 180 13.82 192 11.88 165 11.16 155 23.04 320
P/S18 | 432 60 3.96 55 6.12 85 9.36 130 7.20 100 | 18.43 | 256 | 16.13 | 224 | 17.28 | 240 | 16.13 | 224 | 31.10 | 432
P/S® High-performance precision pump tubing
P/S15 | 245 34 3.60 50 2.16 30 10.80 | 150 7.20 100 | 23.04 | 320 — — 9.36 130 9.36 130 9.36 130
P/S24 | 432 60 10.08 | 140 | 6.62 92 1296 | 180 | 10.08 | 140 | 3225 | 448 | 1382 | 192 | 1382 | 192 | 1440 | 200 | 1224 | 170
P/S35 | 425 59 5.18 72 | 1152 | 160 | 1541 | 214 | 1152 | 160 | 31.10 | 432 NR NR | 1555 | 216 NR NR | 12,67 | 176
P/S36 | 5.04 70 7.92 | 110 | 1497 | 208 | 1425 | 198 | 11.52 | 160 NR NR NR NR | 17.28 | 240 NR NR NA NA
I/P® Precision pump tubing
/P73 | 9.22 128 | 1267 | 176 | 14.04 | 195 | 23.04 | 320 | 1497 | 208 | 5587 | 776 | 32.25 | 448 | 21.89 | 304 | 23.04 | 320 | 23.04 | 320
/P82 | 792 110 | 2073 | 288 | NA NA | 3456 | 480 | 13.82 | 192 | 69.11 | 960 NR NR | 23.04 | 320 | 46.08 | 640 | 46.08 | 640
* Note: Tygon® Chemical is not recommended for use with a polycarbonate Standard pump head. It is recommended for use with a PPS Standard pump head.
Starting torque using P/S® and I/P® Easy-Load® and Easy-Load® Il pump heads at 0 bar (0 psi) and 21°C (70°F)
’ Tygon® Food,
size & Lubricant
kg-cm | oz-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in | kg-cm | 0z-in
P/S® Precision pump tubing
P/S13 | 079 " 0.94 13 1.22 17 2.16 30 1.22 17 5.76 80 173 24 1.44 20 2.09 29 NA NA
P/S14 | 115 16 1.30 18 1.66 23 3.24 45 1.94 21 6.48 90 3.60 50 2.88 40 2.81 39 2.52 35
P/S16 | 1.15 16 1.37 19 2.52 35 4.32 60 2.88 40 6.48 90 4.68 65 3.24 45 6.48 90 6.48 90
P/S25 | 216 30 4.68 65 2.16 30 6.12 85 3.60 50 5.40 75 6.48 90 3.60 50 5.18 72 9.36 130
P/S17 | 252 35 3.67 51 3.60 50 5.76 80 5.40 75 8.64 120 4.68 65 8.64 120 7.20 100 432 60
P/S18 | 3.60 50 3.96 55 5.40 75 7.20 100 3.60 50 8.64 120 5.40 75 8.64 120 9.36 130 7.20 100
P/S® High-performance precision pump tubing
P/S15 | 4.68 65 5.04 70 4.68 65 9.00 125 6.84 95 20.16 | 280 — — 8.28 115 7.92 110 7.20 100
P/S24 | 3.96 55 5.04 70 7.56 105 9.72 135 7.20 100 | 21.24 | 295 | 1958 | 272 8.64 120 | 11.52 | 160 5.04 70
P/S 35 5.76 80 6.12 85 7.92 110 10.08 140 7.20 100 19.58 272 NR NR 12.67 176 NR NR 9.36 130
P/S36 | 5.04 70 7.92 | 110 | 7.20 100 | 11.52 | 160 | 10.80 | 150 | 21.89 | 304 NR NR | 11.16 | 155 NR NR NA NA
I/P® Precision pump tubing
/P26 | 1152 | 160 | 11.52 | 160 — — | 2073 | 288 | 14.97 | 208 | 2534 | 352 | 3341 | 464 | 1843 | 256 | 2304 | 320 | 12.96 | 180
/P73 | 17.28 240 17.28 | 240 | 19.60 272 32.25 448 18.43 256 49.17 683 28.80 400 32.25 448 25.34 352 19.58 272
/P82 | 1843 | 256 | 1958 | 272 | NA NA | 31.10 | 432 | 23.04 | 320 | 4838 | 672 | 40.32 | 560 | 28.80 | 400 | 34.56 | 480 | 3456 | 480

NA=Not available or applicable
NR= Not recommended for use in this pump head
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Pump Head Torque Requirements (cont.)

How to Use This Table 3. See drive specifications for maximum
. . torque limits. (Consider starting torque
Use this guide to help you select the number thn selecting a drive.) The to?queq EXAMPLE:
2;r?%?ﬁsg%a\?ﬁtﬁnihﬂﬂgggmUIanons that of the drive must exceed the starting Using one High-Performance
Yy : torque value for the pump head/tubing pump head with P/S® 15

To define your torque needs: comleatlon. Note: Stlal’t'r?g torque '(33 ) Norprene® tubing requires a

. N equal to approximately three times (3x drive capable of supplying at
1. Co-n5|der the foIIowm-g. maximum running torque. least 10.8 kg-cm (150 oz-in) of

- Discharge pressure (increase 4. Several factors influence starting torque: starting torque.

necessary torque)

- Tubing material (firm or soft) - New or used tubing

2. Multiply by the number of pump heads - Tubing formulation

you would like to use (to run two heads - Length of time tubing has
with the same size and formulation of been in closed pump head
tubing, multiply the value from the table without running

by 1.8). See example at right. - Temperature

Starting torque using P/S® and I/P® High-Performance pump head at 0 bar (0 psi) and 21°C (70°F)

e

. Tygon® Food / ®
. C-FLEX®/ BioPharm N ® ® Tygon® Norprene®/ o | Style 100 RF
Ti?z'gg silicone Plus silicone Viton Tygon®Lab Tygon® LFL Qﬁzgzgﬂ Chemical | PharMed® BPT | ©MarmePure Silicone

kg-cm| 0z-in kg-cm| 0z-in kg-cm| 0z-in kg-cm| 0z-in kg—cm| 0z-in kg—cm| 0z-in kg-cm| 0z-in kg-cm| 0z-in kg-cm| 0z-in kg-cm| 0z-in

P/S® High-pressure pump tubing

P/S15HP* | NA NA NA NA NA NA NA NA NA NA NA NA NA NA | 4377 | 608 NA NA NA NA
P/S 16HP* | NA NA NA NA NA NA NA NA NA NA NA NA NA NA | 50.68 | 704 NA NA NA NA

P/S® High-performance precision pump tubing

P/S 15 3.60 50 5.76 80 720 100 | 1296 | 180 8.64 120 | 27.65 | 384 NR NR 10.80 150 NR NR 12.60 175
P/S 24 3.60 50 6.48 90 9.36 130 | 1224 | 170 1.92 110 | 28.80 | 400 NR NR 12.24 | 170 NR NR 18.43 | 256
P/S 35 5.40 75 6.62 92 8.64 120 | 16.13 | 224 | 1008 | 140 NR NR NR NR 12.67 176 NR NR 23.04 | 320
P/S 36 5.40 75 7.92 110 10.80 | 150 | 14.97 | 208 | 11.52 | 160 NR NR NR NR 13.82 | 192 NR NR NA NA

1/P® High-performance precision pump tubing

I/P 70" 2304 | 320 | 2534 | 352 NA NA | 3456 | 480 | 3225 | 448 NR NR NR NR 50.68 | 704 NR NR 2419 | 336
I/P 88" 1843 | 256 | 24.19 | 336 NA NA — — 26.49 | 368 NR NR NR NR 4377 | 608 NR NR 3456 | 480
I/P 89" 16.13 | 224 18.43 | 256 NA NA | 3686 | 512 | 26.49 | 368 NR NR NR NR 46.08 | 640 NR NR 41.47 576

*Can only be used and started on a 100 rpm drive TStarting torque based on notch #1.
NA = Not available or applicable NR= Not recommended for use in this pump head

Drive torque requirements to obtain 17 LPM with I/P® High-Performance pump heads

800 10375 np (77320-00] , ,

700 r | | -
[17 LPM - I/P° tubing [
g 600
(=]
3 500 [0.31hp (77410 and 77411 series) |
®
= 400|[0.25hp (07583-50)
%300 0.20 hp (07591, 07592 series
s
S 200 M Tygon® LFL
= u Silicone
100 B Norprene®
—r e
0
0 5 . 10 15 . 20 25 High-Performance pump head
Continuous pressure (psi) 77600-62

Choose your drive based on desired flow rate, pressure in your application, and
type of tubing used. For example, if you need 17 LPM at 20 psi and are using
Norprene® tubing, you need a drive that supplies 0.25 hp (07583-50).
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Masterflex’ Vacuum/Suction Lift Data

Vacuum/Suction Lift

Max

90%

50%

Pump Speed (rpm) B

Masterflex® pumps offer excellent vacuum/suction lift. To achieve maximum lift, choose
your tubing size and material carefully. The lower the ID-to-wall ratio, the better the
vacuum performance. The stiffer the wall material, the better the vacuum level. In
general, Norprene®/PharMed® BPT materials enable you to generate the highest level

of vacuum before collapsing, and give you the longest life in a fluidless application;
adjustable occlusion pump heads generate the best level of vacuum.

The easy-to-use graph and table below can help you determine the speed required to
achieve the vacuum level required. All of the vacuum tests were conducted with either
the Standard, High-Performance, or Rapid-Load® pump heads, depending on tubing
size. The rated vacuum was generated after running for two minutes.

Specifications for Masterflex® Precision and High-Performance Pump Tubing

Vacuum/Suction Lift

Excellent [~

Good

Poor

Vacuum/suction lift capability
depends greatly on the tubing’s
ability to maintain its shape. Thus,

a firmer tubing type in the smallest
possible bore size will generate a
stronger vacuum for your application.
Higher drive speeds are required

to generate the strongest possible
vacuum with some tubing sizes.

Example 1

To generate a 13 in. Hg vacuum
(almost 50%) using P/S® 13
silicone tubing, the motor
speed must be at least 5 rpm.
The pump system will generate
the vacuum in about 30 to 60
seconds, depending on the
length of the tubing system that
needs to be evacuated.

Example 2

To develop a suction lift of 8.8 m
(29 ft) H20 with P/S® 15 Norprene®
tubing, the motor speed needs to
be >50 rpm. At 50 rpm it will take
approximately 2 to 3 minutes to
prime the pump.

C-FLEX®/Silicone Tygon®/Tygon® LFL Norprene®/PharMed® BPT Viton®

Tubing Max \{ac. Suction Pump Max \{ac. Suction Pump Max \{ac. Suction Pump Max \{ac. Suction Pump

size mm (in.) m (ft) speed mm (in.) m (ft) speed mm (in.) m (ft) speed mm (in.) m (ft) speed

Hg H,0 (rpm) Hg H,0 (rpm) Hg H,0 (rpm) Hg H,0 (rpm)
A B A B A B A B
P/S®13 560 (24) 7.6 (25) 5 50 560 (24) 7.6 (25) 5 20 560 (24) 7.6 (25) 5 20 560 (24) 7.6 (25) 5 50
P/S®14 560 (24) 7.6 (25) 5 50 560 (24) 7.6 (25) 5 20 560 (24) 7.6 (25) 5 20 560 (24) 7.6 (25) 5 50
P/S®16 560 (24) 7.6 (25) 5 | 50 560 (24) 7.6 (25) 5 | 20 560 (24) 7.6 (25) 5 | 20 560 (24) 7.6 (25) 5 | 50
P/S®25 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 5 | 50 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 25 | 50
P/S®17 313(12) 43(14) 10 | 150 313(12) 49(16) 5 50 403 (16) 5.5(18) 10 | 200 403 (16) 5.5(18) 25 | 200
P/S®18 313(12) 4.3(14) 10 | 150 313(12) 4.9(16) 10 | 100 403 (16) 5.5(18) 10 | 200 403 (16) 5.5(18) 25 | 200
P/S®15 560 (24) 7.6 (25) 10 | 75 560 (24) 7.6 (25) 5 | 50 560 (24) 7.6 (25) 5 | 50 560 (24) 7.6 (25) 10 | 100
P/S®24 560 (24) 7.6 (25) 10 | 150 560 (24) 7.6 (25) 10 | 75 560 (24) 7.6 (25) 10 | 100 560 (24) 7.6 (25) 10 | 200
P/S®35 493 (19) 6.7(22) 50 | 300 515 (20) 7.3(24) 50 | 300 560 (24) 7.6 (25) 50 | 300 560 (24) 7.6 (25) 50 | 300
P/S®36 493 (19) 6.7 (22) 50 | 300 515 (20) 7.3(24) 50 | 300 560 (24) 7.6 (25) 50 | 500 560 (24) 7.6 (25) 50 | 300
1/P®26 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 10 | 50 515 (20) 7.3(24) 10 | 50
1/P®73 560 (24) 7.6 (25) 25 | 50 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 10 | 50 515 (20) 7.3(24) 25 | 50
1/P®82 515 (20) 7.0(23) 50 | 200 493 (19) 7.0(23) 10 | 50 560 (24) 7.6 (25) 50 | 200 —_ —_ - | —
1/P®70 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 10 | 50 — — — | =
1/P®88 470 (18) 6.4 (21) 25 | 50 560 (24) 7.6 (25) 10 | 50 560 (24) 7.6 (25) 10 | 50 — — — | —
1/P®89 314(12) 4.3(14) 50 | 200 314(12) 4.9(16) 10 | 50 515 (20) 7.0(23) 10 | 50 — — — | —
B/T®86 560 (24) 7.6 (25) 20 | 40 515 (20) 7.0(23) 20 | 40 560 (24) 7.6 (25) 20 | 40 — — — | =
B/T®88 515 (20) 7.0(23) 20 | 40 515 (20) 7.0(23) 2 | 40 560 (24) 7.6 (25) 20 | 40 — — — | —
B/T®90 470 (18) 6.4(21) 20 | 40 515 (20) 7.0(23) 20 | 40 560 (24) 7.6 (25) 20 | 40 — — — | =
B/T®92 470 (18) 6.4(21) 20 | 40 515 (20) 7.0(23) 20 | 40 560 (24) 7.6 (25) 20 | 40 — — — | —
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Pump Head Flow Curves

Flow—mL/min

Flow vs Pressure
Pressure—bar

P/S® Easy-Load® Pump Head

Flow vs Suction Lift
Suction lift—m Hy0

0 03 07 10 14 17 20 24 0 30 60 91
[ T 1T [
3500 L1 09 3500 - pso13 [ %0
- P/S®13 [ pise1a [
3000 P/S®14  [— 08 3000 = p/s®15 [— 08
= pP/s®15 | | - P/S®16 ||
| = P/s®16 || = P/s®17 | | o7
2500 = pse 7 01 g B0 = Hso1s :
I YL ) O O QT O - P/S®18 [ £ = ps®2% ||
2000 i = pso2s || 05 s 2 200 wn p;s@’zs — 05
wn P/S®25 || ‘T I - P/S®35 [
P/s®35  f=| T
1500 — 039 3 E 1500 -y I 039
"™ [ ~—
1000  [Smprm—_— 026 000 [T 026
500 {013 500 Sy 013
— — 1T
0 T Tt T [ [ [ | [ [ [ T T 0 0 Lo p— 0
0 5 10 15 2 2 30 35 0 10 20 30
Pressure—psig Suction lift—ft Hy0
P/S High-Performance Pump Head
Flow vs Pressure Flow vs Suction Lift
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NOTE: Pressure curves developed with zero to one foot suction lift. Suction lift curves developed
with zero discharge pressure. Pump speed: 600 rpm. Fluid: water at ambient temperature.

Flow—GPM
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Pump Head Flow Curves (cont.)

Flow—LPM

Flow—LPM

I/P® Easy-Load® Pump Head

Flow vs Pressure Flow vs Suction Lift
Pressure—bar Suction lift—m Hy0
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I/P® High-Performance Pump Head
Flow vs Pressure Flow vs Suction Lift
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NOTE: Pressure curves developed with zero to one foot suction lift. Suction lift curves developed
with zero discharge pressure. Pump speed: 650 rpm. Fluid: water at ambient temperature.
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