lambda Mixers

Mixers

Mixer or agitators are equipment for mixing substances into homegeneons mixture. There are two main applications of
mixer : solid mixing and fluid mixing. Solid mixing is generally known as mixing of solid particles, but fluid mixing
can be categorized into mixing of liquid-solid, liquid-gas, immiscible liquids, miscible liquids and fluid motion.

High shear
in-line mixer

Static Mixer

Homogenizer

Application in Industrial Processes

- Chemical and petrochemical processing such as mixing in the reactors

- Food processing such as mixing and blending of sauce and fruit juice

- Pharmaceutical & cosmetic processing such as mixing of very small solid particals
- Agricultural processing such as preparation of feeds, insecticides and fertilizer

- water treatment such as mixing of flocculant and coagulant in water
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lambda Agitator
Agitator

Lambda agitators are used for mixing substances into homogeneous mixture. There are two main applications of mixers
namely, solid mixing and fluid mixing. Solid mixing is generally known as mixing of solid particles, but fluid mixing can
be categorized into mixing of liquid-solid, liquid-gas, immiscible liquids, miscible liquids and fluid motion.

- Standard motor is available in single phase at 1,500 rpm, and in three phase at 500, 600, 750, *’Q\\\_Qf%}:gx%
1,000, 1,500, and 3,000 rpm. The electronic speed control can increase up to 5,000 rpm. ==

- Coupling can be made from carbon steel or stainless steel 304/316.

- Shaft can be made from carbon steel or stainless steel 304/316 or plastic.

- Impeller can be made from carbon steel, stainless steel 304/316 or plastic. There are various
available types depending on their applications.

- Coating shaft and impeller with PE, PVDF, Teflon, Halar and other materials is applicable method
to prevent the corrosion.

Application

- Chemical and petrochemical processing such as mixing in the reactors

- Food processing such as mixing and blending of sauce and fruit juice

- Pharmaceutical & cosmetic processing such as mixing of very small solid particles
- Agricultural processing such as preparation of feeds, insecticides and fertilizers

- Water treatment such as mixing of flocculants and coagulants in water

Mounting Configurations

Vertical on center without baffles

Material merely rotates and forms a vortex. There is
practically no mixing and excessive vortexing that
could cause serious vibration and damage to the
agitator.

Vertical on center with baffles

Better design - baffling overcomes vortexing for good
mixing and top to bottom turnover.

Angled on center

Material rotates with some top to bottom turnover, : N
most vortexing is eliminated. Mixing is better. |

Angled off center

Preferred position - material rotates, but with rapid
top to bottom turnover and good sweeping action at , |
the bottom. - ‘ H
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Agitator

Lambda Agitator Impellers

P1 Marine Propeller

For mixing low viscous liquid (less than 100 cPS)
Example : mixing of syrup in fruit juice

Standard Propeller

P2

For mixing low viscous liquid (less than 100 cPS)
Example : preparation of acid and alkali solutions in chemical
industries

A1l ~ Pitch-blade Turbine
For rapid submergence of floating particulate solids

(less than 10,000 cPs)
Example : dispersion of gas droplet in polymerization

P3 Stretched Propeller

For mixing low viscous liquid (less than 100 cPS)

A2 \\/kl’itch-blade Turbine

For rapid submergence of floating particulate solids
(less than 10,000 cPs)
Example : dispersion of gas droplet in polymerization

; Constant-pitched

-
- 4 Propeller
> ‘\\i (Hydro foil)

For mixing low viscous liquid (less than 100 cPs)
with high flow rate at very low shear

P4

T1 Flat-blade Disc Turbine
|
12“" o
I
For high shear gas-liquid dispersion (less than 15,000 cPs)

Example : dispersion of air bubbles in fermenter
dispersion of air bubbles in fermentor.

D1 Saw-toothed Disc Turbine
(High-shear dispersing)

For dispersion of solid particles in liquid phase
Example : dispersion of pigment in paint industries

™ Flat-blade Disc Turbine

w15

For high shear gas-liquid dispersion (less than 15,000 cPs)
Example : dispersion of air bubbles in fermenter
dispersion of air bubbles in fermentor.

C1 Anchor

For blending and heat transfer of high viscous liquid
(5,000 - 50,000 cPs)
Example : mixing of grinded cassava in hydrolysis tank

T3 Curve-blade Turbine

"2

For aiding solid settlement

Double Spiral

S1

For blending of slurry and solid particles less than 1,000,000 cPs
Example : blending of chilli paste in food industries

T4 Flat-blade Turbine

x

For high shear gas-liquid dispersion and emulsion mixing
(less than 50,000 cPs.). This impeller can be used for blending
applications when high torque agitation is required.
Example : mixing chemicals in wastewater treatment plants

R1 Double Ribbon

For mixing free flowing ingredients for fine powder including
plastics, chemicals, coloring and mixing feed for agriculture

T5 Bar Disc Turbine

For very high shear solid liquid dispersion (less than 50,000 cPs)
Example : production of adhesive emulsion

NOTE: Specifications are subject to change without prior notice.
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Direct Drive Agitator

Specification

- shaft, impeller and coupling are available in SUS304 or SS316 material

- output shaft of agitator motor is made from S45C steel or higher strength upon request
- over-sized output shaft and bearing get more stiffness with higher critical speed than the standard motor
- copper wire insulated is class H insulation (200 °C)

Features

- motor is constructed for mechanical simplicity with maximum structural integrity
- elimination of gear, belt and reduces periodic maintenance requirements
- reliable and dynamically balanced to virtually eliminate vibration

1,500 rpm, 220V, 1 Phase., 50 Hz, IP55

Metol Shaft Impeller Max.

Power  Speed FIange(rIYD]ir%nenSion Coupling Dimension (mm) Rl)[.)?)/f (rairi) /égggtcl%r)
Hp kw (rom) D4 D5 e n D2 F Cv C L Stage ) (Ltr.)
350(170] 450 100

450(170( 550 200

0.5 (0.37[1,500 |130{160|10 | 4 |C-119-19| 19 |100(650|270| 750 |A2-3A/1| 125 300
650(210| 750 500

200800 [430(1,000 1,000

1.5 | 1.1 165|200 10| 4 |C-124-25|25| - | - | - [1,100 P3-3/1 | 200 | 1,500

1,500 rpm, 380V, 3 Phase., 50 Hz, IP55

MOt‘T - Shaft Impeller A ’Vl[ai:

Power Speed Fang‘?rﬁm;ens'on Coupling  Dimension (mm) Il%?ilf (r?]'r?]) Cg:ogcli(t);
Hp kw ('PM) p4 D5 e n D2 F CV C L  Stage D (Ltr)
350[170] 450 100
450[170[ 550 200
0.5]0.37| 1,500 [130]|160(10| 4 |C-119-19| 19 |100|650|270| 750 | A2-3/1 | 125 300
6501210| 750 500

200800 [430(1,000 1,000

1.5 1.1 165|200 10| 4 |C-124-25|25 | - = - |1,100{ P3-3/1 | 200 1,500

1,000 rpm, 380V, 3 Phase., 50 Hz, IP55

Motor Shaft Impeller Max.
Power Speed Flang?n?m)\ension Coupling Dimension (mm) Type/  Dia Agitation
No.of (mm) Capacity
Ho kw ("PM) pg p5s e n D2 F ¢V C Sage D (ltr)
350|170] 450 100
450(170| 550 150 200
0.5|0.37(1,000 [165]|200|10 | 4 |C-124-25(25 [100|650|270| 750 | P3-3/1 300
650(210| 750 175 500
200(800 [430(1,000 175 1,000
1.5]1.1 0.65200{ 10| 4 [C-124-25|25| - | - | - |1,100 200 | 1,500

750 rpm, 380V, 3 Phase., 50 Hz, IP55

Motor Shaft Impeller Max.

Power Speed Flang?n?ri]q;ension Coupling Dimension (mm) Rg’g{( (r?1ir?1) éggggi%r)
Hp kw (PM) p4 p5 e n D2 F CV C L Stage p ()
350(170]| 450 100
450(170| 550 150 200
0.510.37| 1,000 |165]200|10 | 4 |C-124-25|25 |100|650(270| 750 | P3-3/1 300
650(210| 750 175 500

200(800(430(1,000 175 1,000

1 10.75 0.65/200( 10| 4 |C-124-25| 25| - - - 11,100 200 1,500
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Geared Drive Agitator

o D5

Geared Motor Shaft Impeller

Maximum

Power Speed  Flange dimension (mm.) Coupling Dimension (mm.) E}épgé Di?nrnnne]'ger Agita'gi'[on
. capacity

Hp kw  PM™  ps ps e p D2 oV C stage D (Ltr)

- | - [ 550 [ 70 [ 450 100

0.16 [ 012 | 306 |100|120| 65| , |C120-19 - | - 1650 [ 70550 | oy, | 150 [ 200

- [ - ]850 [170] 750 300

025018 | 293 [100]120] 65 C-420-19 - | - ]850 [110] 750 200 | 500
005|037 ] 276 - |- 12502301200 250 | 1,000
075 055[ 276 | 130|160 | 85 C-42525[25[ - [ - 11200 [170[1200] », 5, [ 300 | 1,500
1 |o075]| 287 - [ - 1300 | 440 | 1300 300 | 2,000
15 [ 1.1 | 291 [165[200] 11 4303232 - | - [1365]340] 1650 300 | 2,500
2 (5] 255 | | | | * 38| - [1500 | 1500 [ 450 [ 2000 300 | 4,000
3 [22 ] 214 skirt 1501 - [ 700 [ 1800 [ 3302500 ,,,,, | 400 [ 6,000
3 [22] 254 | | ] . 50| - | 600 [ 1700 [ 530 [ 2300 370 | 6,000
4 | 3 | 218 63| - | 650 [ 2200 [ 830 [ 2850 450 | 10,000

100 rpm, 380V, 3 Phase., 50 Hz, IP55

Geared Motor Shaft Impeller Maximum

Type/ Diameter Agitation
No.of  (mm) capacity

Hp kW (rpm) D4 D5 e n v C Stage D (Ltr)

Power Speed  Flange dimension (mm.) Coupling Dimension (mm.)

1901 ] - 550 | 70 | 450 200 100
- 650 | 70 | 550 200 200
4 19 A1-2/1

0.16 | 0.12| 100 |[100|120| 6.5 o _ - 850 1170 | 750 50 300
- 850 | 110 | 750 300 500

025|018 ] 102 - [ 1200 [1277] 1200 350 | 1,000

1 12 o -4 20-1 1 - .

033025 100 0011201 65 42019 119 - [ 1200 [1167] 1200 | A1-4/1 | 450 | 1,500
- | 1500 | 240 | 1450 500 | 2,000

05 |037| 104 |135/160|85 | | C42525 |25 =50 7100 T290 1850 w0 | 2E
1 |o7s| 114 - | 700 | 1400 | 350 | 2100 | A1-22| 450 | 4,000
15 | 1.1 112 1651200 | 11 430321321 7200 [1800 | 430 | 2400 550 | 6,000
2 |15 108 [250[300]| 14 skit |45 | - | 900 | 2300 | 480 | 3200 600 | 10,000
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Agitator Accessories

1. Direct Drive Motor

Special design for agitator

Part Number

Motor

Description

Shaft Dia.
(mm.)
D1

Flange Dimension
(mm.)

D4 D5 oe

Speed
(rpm)

n

MGS005B-D1500 | | P/ 220V/50Hz | 5 5 1 37 | 1 500 19 |130]160|M10]| 4
IP55, 4 Pole
MGT005B-D1500 | 3 P/ 380V/50Hz | 5 56 1 37 | 1 500 19 |130]160|M10]| 4
IP55, 4 Pole
MGT002B-D1000 025 | 0.18 19 130160 |M10
MGT005B-D1000 3P:‘P/5358%V|;/0 fé’”z 050 | 037 | 1,000 24 165200 [M12| 4
MGTO010B-D1000 ' 100 | 075 28 | 165|200 [M12
MGT002A-D0600 025 | 0.18
= Py el el 600 24 | 165200 |M12]| 4
MGTO003A-D0600| IP55,10Pole [ 033 | 0.25
MGT0028-D1000 | 3 PPV 380V/50Hz |y 50 1 515 | 500 24 |165|200|M12| 4
P55, 12 Pole

2. Geared Drive Motor ;ehase, 301,501

Helical Geared motor “SEW” made in west Germany

Description
poehumber | Motor Quisg engeDimenson. spattoi - Qutpu
Hp kw PmM) pa p5 ge n D1 (Nm.)
MGTO001A-G0306 102 20 13 3.7
MGTO01A-G0100 0.16 1 0.12 306 10011201 65 | 4 20 74 12
MGT002A-G0293 100 20 8.1 5.9
MGT002A-G0102 0.24 1 500 293 10011201 65 | 4 20 5 17
MGTO003A-G0288 | 0.33 | 0.25 288 | 100|120 65 | 4 20 5.8 43
MGT003A-G0306 050 | 037 306 [100(120| 6.5 | 4 20 4.2 12
MGT003A-G0100 100 |100(120| 6.5 | 4 20 24 35
MGTO010A-G0276 100 | 0.75 276 [130(160| 85 | 4 25 27 26
MGTO10A-G0O104 104 130(160| 85 | 4 25 2.8 69
MGT020A-G0252 | 2.00 | 1.50 252 130|1160| 85 | 4 25 1.75 57
MGTO030A-G0291 | 3.00 | 2.20 | 291 1651200 11.0| 4 30 2.1 72
MGTO040A-G0240 | 4.00 | 3.00 | 240 |215(250(135| 4 35 2.7 119
MGHO55A-G0249 | 5.50 | 400 | 249 |215(250|135| 4 35 2 153
MGHO075A-G0251 | 7.50 | 5.50 | 251 215 (250|135 | 4 35 1.5 210
MGHT00A-G0239 [10.00| 750 | 239 |265(300|135| 4 40 1.8 300
MGH150A-G0225 {12.25| 9.20 225 [300(350(|175| 4 50 2.6 390
MGH122A-G0225 {15.00(11.00( 225 |300(350|175| 4 50 2.2 465
MGH200A-G0229 (20.00(15.00| 229 |300|350(175| 4 50 1.65 625
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Agitator
Agitator Coupling
Type : C-1 J—
.3 A M N A
] I [
—
SUS 304 SUS 316

D2

DX}

Approx. Dimension (mm.)

Part Number

Part Number

11 12 20 46 C1TO11A-xxx04 C1U011A-xxx04
14 16 25 60 C1TO14A-xxx05 C1U014A-xxx05
19 19 32 80 C1TO19A-xxx06 C1U0T9A-xxx06
20 19 32 80 C1T020A-xxx08 C1U020A-xxx08
24 25 38 100 C1T024A-xxx08 C1U024A-xxx08
25 25 38 100 C1T025A-xxx08 C1U025A-xxx08
28 25 44 120 C1T028A-xxx08 C1U028A-xxx08
30 32 44 120 C1T030A-xxx08 C1U030A-xxx08
35 35 50 140 C1T035A-xxx10 C1U035A-xxx10
38 38 55 160 C1TO38A-xxx10 C1U038A-xxx10
40 38 55 160 C1TO40A-xxx12 C1U040A-xxx12
42 44 60 180 C1TO42A-xxx12 C1U042A-xxx12
45 44 60 180 C1TO45A-xxx14 C1U045A-xxx14
48 50 75 200 C1T048A-xxx14 C1U048A-xxx14
50 57 75 200 C1TO50A-xxx14 C1U050A-xxx14
60 63 80 240 C1TO60A-xxx18 C1U060A-xxx18
70 69 90 280 C1T070A-xxx20 C1U070A-xxx20
80 76 110 320 C1TO80A-xxx22 C1U080A-xxx22
90 89 120 360 C1TO90A-xxx25 C1U090A-xxx25

Approx. Dimension (mm.)

SUS 304

Part Number

SUS 316

Part Number

DX} D4 n
20 19 60 80 80 9 4 C4T020A-xxx06 C4U020A-xxx06
25 25 67 90 100 11 4 C4T025A-xxx08 C4U025A-xxx08
30 32 72 95 120 11 4 C4T030A-xxx08 C4U030A-xxx08
35 35 82 105 140 11 4 CAT035A-xxx10 C4U035A-xxx10
40 38 87 110 160 11 6 CATO40A-xxx12 C4U040A-xxx12
45 44 92 115 180 11 6 CAT045A-xxx14 C4U045A-xxx14
50 57 97 120 200 11 6 C4TO50A-xxx14 C4U050A-xxx14
60 63 115 140 240 13 6 CATO60A-xxx18 C4U060A-xxx18
70 69 125 150 280 13 6 CA4T070A-xxx20 C4U070A-xxx20
80 76 140 165 340 13 6 CATO80A-xxx22 C4U080A-xxx22
90 89 150 175 340 13 8 CATO90A-xxx25 C4U090A-xxx25
100 100 160 185 420 13 8 CAT100A-xxx25 C4U100A-xxx25
110 100 170 195 420 13 8 CAT110A-xxx28 C4U110A-xxx28
120 100 185 210 420 13 8 C4T120A-xxx32 C4U120A-xxx32
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Agitator Shaft (Type : S-3)
Solid Shaft

Approx. Dimension Approx.
i) Part Number Total Weight
o (k)

250 S3x012A-R0250 0.23
300 S3x012A-R0300 0.28
350 S3x012A-R0350 0.32
12 400 S3x012A-R0400 0.37
450 S3x012A-R0450 0.41
500 S3x012A-R0500 0.46
250 S3x016A-R0250 0.41
300 S3x016A-R0300 0.49
350 S3x016A-R0350 0.57
16 400 S3x016A-R0400 0.65
450 S3x016A-R0450 0.73
500 S3x016A-R0500 0.81
450 S3x019A-R0450 1.03
500 S3x019A-R0500 114
550 S3x019A-R0550 1.25
19 600 S3x019A-R0600 137
650 S3x019A-R0650 148
750 S3x019A-R0750 1.71
500 $3x025A-R0500 197
550 S3x025A-R0550 2.16
600 S3x025A-R0600 2.36
650 S3x025A-R0650 2.56
750 S3x025A-R0750 2.95
950 S3x025A-R0950 3.74
25 1,000 S3x025A-R1000 3.93
1,100 S3x025A-R1100 432
1,250 S3x025A-R1250 491
750 S3x032A-R0750 483
800 S3x032A-R0800 515
900 $3x032A-R0900 5.80
950 $3x032A-R0950 6.12
1,000 S3x032A-R1000 6.44
1,100 S3x032A-R1100 7.08
32 1,250 S3x032A-R1250 8.05
1,350 $3x032A-R1350 8.69
1,500 $3x032A-R1500 9.66
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Agitator

Impeller

Impeller Diameter

(mm.)

I X XXXX A - XXX XX

T Tl g

Shaft Diameter

Impeller Type

Impeller

Product Code

Approx. Weight

(kg)

Impeller Diameter
Material; T:Ss304, U: SS316

75

Ix0075A-P13xx

0.50

P1-3
100 Ix0100A-P13xx 0.50
125 Ix0125A-P13xx 0.70
150 Ix0150A-P13xx 1.00
150 1x0150A-P43xx 050
P4-3
175 1x0175A-P43xx 0.70
200 1X0200A-P43xx 1.00
150 Ix0150A-A14xx 1.00
o 200 1x0200A-A14xx 1.00
Al-4 \ 250 Ix0250A-A14xx 2.00
) 300 Ix0300A-A14xx 3.00
\ 350 Ix0350A-A14xx 3.00
400 Ix0400A-A14xx 4.00
500 1x0500A-A14xx 5.00
150 Ix0150A-A23xx 1.00
200 1x0200A-A23xx 2.00
A2-3 250 1x0250A-A23xx 2.00
300 1x0300A-A23xx 3.00
350 1x0350A-A23xx 3.00
400 Ix0400A-A23xx 3.00
500 1x0500A-A23xx 4.00
150 Ix0150A-T16xx 1.00
200 1x0200A-T16xx 130
250 1x0250A-T16xx 2.00
300 Ix0300A-T16xx 3.00
350 Ix0350A-T16xx 4.00
400 Ix0400A-T16xx 5.00
500 Ix0500A-T16xx 6.00
150 Ix0150A-T26xx 1.00
200 1x0200A-T26xx 1.30
250 1x0250A-T26xx 2.00
T2-6 300 Ix0300A-T26xx 3.00
350 Ix0350A-T26xx 4.00
400 Ix0400A-T26xx 5.00
500 Ix0500A-T26xx 6.00
150 1x0150A-T44xx 1.00
200 1x0200A-T44xx 1.00
250 1x0250A-T44xx 2.00
T4-4 300 Ix0300A-T44xx 3.00
350 Ix0350A-T44xx 3.00
400 Ix0400A-T44xx 4.00
500 Ix0500A-T44xx 5.00
50 Ix0050A-D11xx 1.00
75 1x0075A-D11xx 1.00
P BN 100 Ix0100A-D11xx 1.00
D1-1 | » 125 Ix0125A-D11xx 1.00
\ 2 A 150 Ix0150A-D11xx 2.00
M_,//ﬁ 175 Ix0175A-D11xx 2.00
4 ¥ ¥
400 IX0400A-D11xx 2.60
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Static Mixer

A static mixer is a device, usually metal or plastic, that is fixed in a pipe or tube. As the fluid flows through this
section, it is continuously divided, reoriented, sheared, and stretched by the helical right-and left-hand elements
producing new interfacial element that are subsequently recombined. Through the action of the static mixer, fluid
at the center of the flow field can be directed towards the walls, while material at the walls is sent to the center.
This produces a distributive mixing of the fluid components in a radial direction. It can produce a homogeneous
blend of dispersion in laminar, transitional or turbulent flow within a very short pipe length. It is widely used in
the process industry for a large variety of mixing applications.

Mixing Principle

A "static mixer," often called an inline mixer, is a device used frequently in water treatment to create an injection
point for chemicals like chlorine and soda ash into a water line. Its purpose is to create turbulence that enhances
the rapid mixing of the injected chemical into the water stream. Use of the static mixer can reduce the
necessary size of storage tanks following the injection point.

The picture above is a cutaway made to expose the inner workings of the mixer. It's a simple device. The service flow
of the water is from left to right in the picture. The chemical is injected through the threaded pipe extension on
the left of the mixer body. As water passes through the mixer, it is churned by the metal baffles seen in the picture
and the chemical is mixed with the water.

Flow is divided equally passing each element and number of divisions increases in a geometrical progression as the
number of elements increase.

Number of Elements (n) 1 2 3 4 5 6 7 8
o PETHRSDS
Number of Partitions (N) 2 4 8 16 32 64 128 256

The partition number N = 2, (where n is the number of elements.)

PAKCO INTERNATIONAL CO., LTD.
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Features and Benefits
- No moving parts and no contamination
- Low capital cost and maintenance
- Easytoinstall as standard
- Long service life and low power requirements
- No need for tanks in most cases
- Minimal space requirement
- Improved performance of the injected chemicals.

Disadvantages
Can be reduced water flow due to restriction and clogging caused
by mineral buildup within the device.

The Minimum Number of Elements
Reynolds number should be determined to specify the required number of elements.
The Reynolds number can be calculated namely ;

Where:

D v Dp = Pipe diameter (m)
e = M PL= Mass density of water (kg/m?)
u Vs = Water Velocity (m/s)

M = Viscosity (kg/m-sec)

Reynold'’s No. Of
Number (Re) Elements
<1 24
1-10 18
Laminar 11-50 14
51-100 12
101-500 10
. 501-1,000 8
Transitional
1,001-2,000 6
Turbulent ZLIESUINYY
50,001+ 2

Material of Construction

- stainless steel 304 & 316L
- PP,PVCandPE
- Carbon steel

End Connection

Plain Threaded Pipes Flanged Union

PAKCO INTERNATIONAL CO., LTD.
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Pressure Drop Number of Element

Calculate Pressure Drop, AP

Where :
AP = Pressure Drop (kg/cm?) or (bar)
f SM = Friction Lanbda static mixer (from table)

f SM<0.1; fSM = —8
AP = 3.061 X 107° X fysyp(W)* E o . e ;
P = Liquid density (g/cm®)

U = Liquid velocity (cm/s)
E =Element

PRESSURE DROP PER ELEMENT VERSUS FLOWRATE
For 1” through 12” Diameter Static Mixers

1 2 3 4 6
100 TT - T
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Fi J/ / i
/ [ 17 |
/ / / / 8
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Pressure Drop Per Element (PSI)
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10 100 1,000 10,000

0.1

Flowrate (GPM)
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Mixer Velocity
Calculate Speed, V
Where :
V= Q V = Velocity (m/s)
A Q = Flow rate (m?/hr)
A = Area (m?)
FRICTION FACTORS FOR CLEAN COMMERCIAL STEEL
AND WROUGHT IRON PIPE
0'11,000 10,000 100,000 1,000,000 10,000,000 100,000,000
0.09
0.08

oo |
AR

0.04
S
S
9] 0.2
©
L 025
p )
o 03
€
= 0.03 o4
[
Il 05
Y
0.025 075
1
15
0.02
2
0.019
3
0018 4
5
6
0014 8
10
12
16
0.012 2
24
36
0.01 48

Re = Reynold’s Number
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