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Solving Trouble and Dissatisfaction of
Transfer Pumps in a Single Stroke

With rotary volumetric pumps and other conventional pumps, there has always been the danger of liquid leakage and intrusion of

foreign matter. What's more, disassembly and maintenance has always been a major source of troublesome tasks.

The TACMINA APL Series of universal pumps provides a total solution for all of your pump-related troubles.

As well as demonstrating excellent discharge accuracy and resistance to wear, the APL Series drastically reduces labor during

maintenance and helps improve the reliability of processes.

Major Trouble and Dissatis faction with Transfer Pumps

Current Problems

Properties of Transferring Liquid

Nol- - Liquid leakage (and its risk)

No2 - Worn parts

No3 e Fluctuating flow rate

No4 - Intrusion of foreign matter

No5 = Compatibility with slurry liquid
No6 - Maintenance (including cost)

Important Points in Pump Selection

Nol - High viscosity
No2 - Slurry liquids

No3 - Organic solvents
No4 - Expensive liquids
No5 - Highly corrosive liquids

Preconception of Diaphragm Pumps

NO 1 """" Performance (specifications, capabilities)
No2 - Track record
No3 e Maintainability
No4 - Cost
No5 Accuracy

Nol - Generate pulsation

No2 - Low flow rate

No3 - Unable to transfer slurry liquids
No4 - Poor maintainability

No5 Unable to transfer

high-viscosity liquids

* This ranking is based on the results of a product satisfaction survey conducted
among displacement pump users by TACMINA in November and December 2004.



For Those Who Want Total Control in Liquid Flow

Smoothflow — the ideal method of liquid

transfer. This innovative method not only

Constant & Stable Flow

meets your liquid transfer needs, but

provides optimal solutions to Man, Eco-Friendly
liquids and the environment as well.
TACMINA's Smoothflow technology, Economical

based on unique know-how cultivated
over 50 years, delivers you ultimate Gentle on Liquids
performance and provides complete

satisfaction.

APL Series APLS Series Handy unit type Trolley type
Max. discharge volume : 47 L/min (sanitary type)
Max. discharge pressure : 0.5 MPa Max. discharge volume :47 L/min

Liquid end material : SUS / PVC / PVDF Max. discharge pressure : 0.5 MPa



Mechanism & Principle

The Answer Lies in Ilts
Two Opposite Diaphragms

The two diaphragms act in concert together to gently and reliably transfer liquids

as if they are softly caressing them with both hands. This at once solves various

problems and improves productivity.

Pump head

A proprietary mechanism com-
prising two pump chambers oppo-
site each other simplifies the
structure of the pump head.
Liquid is transferred at a consis-
tently steady flow rate by the front
and rear pump heads repeatedly
and alternately discharging liquid.
What's more, this highly efficient
pump head structure has been
designed to be contamination-
proof and very easy to clean.

Motor

As well as motors for inverters and different
voltages, TACMINA also provides a selec-
tion of special motors, for example, for
flame-proof applications.

Discharge-side - Diaphragms

Diaphragms are made of highly durable,
corrosion-resistant PTFE.

This makes them ideal for transferring
slurry liquids.

Valve Seat and /

Check Balls

Backflow is prevented by a
valve seat with excellent
sealing capabilities. Users
can also choose from materi-

Pump Shafts
N

0 Special-formed
Protective Diaphragm Eccentric Cam
In the event that the diaphragm This TACMINA proprietary devel-
breaks down, this protective dia- oped cam minimizes pulsation to
phragm acts to reliably protect ensure that the total discharge vol-
the pump body from the transfer- ume of the two pump heads is con-
red liquid. stantly the same.

als and structures to suit the
properties of the liquid to be
transferred.

Suction-side

* In the above illustration, the structure has been presented slightly different from an actual mechanism to facilitate the explanation.

Ve

How pulseless transfer works

The sum of the discharge volumes of the two pump
=+ = heads is made constant by the discharge stroke be-
ing executed simultaneously at a fixed interval.

Discharge 1-rotation

side

0 i | i t
Suction/discharge waveform
on the front side (F)
Suction/discharge waveform
on the rear side (R)

=== Total discharge volume Suction

on the front and rear sides side
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High-viscosity liquids

Up till now, the transfer of high-viscosity liquids has been gen-
erally regarded as difficult. However, thanks to a special pump
head structure designed to minimize resistance and contamin-
ation, Smoothflow pump can transfer high-viscosity liquids
such as polymer coagulants without any problem.

- Resin raw materials - Grease/oil

- Adhesives - Liquid polymer coagulants ... etc.

Polymer coagulants (non-Newtonian liquid): APL-10

12 12

* Water : 0.2MPa
W 3000mPa-s : 0.2MPa
4 6000mPas : 0.2MPa
® 13000mPa-s : 0.2MPa
X 20000mPa-s : 0.2MPa 2
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o
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o

Silicon oil (Newtonian liquid): APL-10
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o

® Water : 0.2 MPa
M 3000mPa-s : 0.2MPa 2
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Slurry liquids

As Smoothflow pumps have no sliding
or mating parts, there is no risk of slur-
ry being crushed and slurry damaging
the pump. Also, the diaphragms - the
liquid-end parts - are coated with
PTFE, a highly durable material. This
makes them highly wear-resistant and
reduces their replacement frequency.

- Carbon slurry
+ Cells for fuel cell manufacture
- Ceramic slurry - Silica slurry

- Metallic slurry - Glaze ... etc.

Low-viscosity liquids

You do not have to worry about trans-
ferred liquid leaking to the outside as
Smoothflow pump is completely free
of mechanical seals. What's more,
check valves installed above and be-
low the pump heads reliably suppress
backflow. This means that there is no
risk of big drops in the flow rate even
during transfer of low-viscosity liquids.

- Solvents (IPA, acetone, toluene, MEK, etc.)
+ Hydrochloric acid, sulfuric acid

- Water-based paint ... etc.

Transfer capabilities differ according to the transfer conditions. For details, contact your TACMINA dealer.

30

Compatible Liquids

@ Water : 0.2 MPa

B Mayonnaise : 0.2 MPa

Mayonnaise (non-Newtonian liquid): APLS-10
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Set frequency [Hz]

Delicate liquids

Even delicate liquids, whose proper-
ties are changed by shear or exces-
sive pressure, can be transferred care-
fully as Smoothflow pump neither has
seals nor generates shear.

+ Water-based emulsions
* Fluids containing mica slurry
- UV-hardening resins

- Coating solutions ... etc.

Liquids that easily
vaporize, harden or
crystallize

On Smoothflow pumps, liquid end sec-
tions are not exposed to air. This
means that you can safely transfer lig-
uids that are likely to vaporize, harden
or crystallize immediately through con-
tact with air.

-Organic solvents

-Hydrogen peroxide water

-Caustic soda -Adhesives ...etc.
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Features & Advantages

Performance

No leakage

The Smoothflow pump differs from ro-
tary pumps in that it is a completely
sealed structure free of mechanical
seals. This means that there is no risk
of transferred liquids leaking to the out-

side.

No damage to liquid

Unlike other types of pumps,
Smoothflow pump does not stir or
apply excessive pressure locally on
liquids. This makes it ideal for trans-
ferring delicate liquids whose prop-
erties are easily changed by shear,
abrasion, pressure, and tempera-

ture change.

Excellent linearity (little flow rate fluctuation)
Backflow of transferred liquid is reliably suppressed by valve seats
with excellent sealing performance. This eliminates big drops in flow

rate even if the pressure in the discharge-side piping changes.

No entry of foreign matter

Abrasion that creates powder does
not arise as Smoothflow pump has
no sliding parts at liquid-end sec-
tions. This means that you need not

worry about powder or foreign mat-

ter entering the pump.

No pulsation

The APL Series uses a 1-cam, 1-head, LONG
2-diaphragm mechanism, unlike anything DISTANCE
) PIPING IS
else on the market, to suppress pulsation POSSIBLE!
that is a characteristic of diaphragms.
Continuous pulseless flow results in ex-
cellent metering characteristics and re-
sponse to flow rate control. What's more,

as chemicals can be transferred smooth-

ly, there is little piping resistance. In this
respect, the pump excels in the transfer

of chemicals over long distances.

Sub-ring

Joint

Valve seat set

Diaphragm

Protective Diaphragm

Diaphragm

Pump head

Valve seat set

Joint



Durability & Long-Life

High abrasion resistance Dry-running possible

Diaphragms are coated with highly durable Smoothflow pumps have no sliding

PTFE, and need to be replaced once every parts which used to be required in

year or after 4000 hours of operation. This con- rotary pumps due to their structure.
siderably reduces the replacement frequency This means that there is no risk of

of parts, that previously had to be frequently re- seals wearing or seizing during

placed, and helps lower running costs. idling.
* The recommended replacement cycle for consumables is sometimes reduced on
some models depending on the properties of the transferred liquid and the operating conditions.
Maintainability & Installation
Simple disassembly/assembly Space-saving
The APL Series is extremely easy to maintain. All you need is \/o Integrating the pump heads into a single head greatly saves instal-
two different kinds of wrench, anybody can easily disassemble /\ lation space. This, in turn, solves a variety of problems - selection
and assemble liquid-end sections. @ of installation site and gaining access space during piping and

maintenance.

o

Eab 7%
APL-50 alla TN A : |
shnldl 0 y -
[7I TACMINA > L
equivalent I ) -
capability model | . DHH 4 o |
Remove the Remove the Draw out the bolts. £
cover. end plate. Draw out the remaining @
parts in order.
Front Side
Few parts, low-cost Easy piping
The consumables required on The joints on both the suction and

the APL Series are only dia- discharge sides can be changed to
phragms, valve seat sets and face the opposite direction. This al-
O-rings that enable low cost in- lows you to install the pump to con-
vestment. Parts can be easily i form to the piping conditions, for ex-

replaced, which means drastic ample, when it is integrated in a

Diaphragms Valve seat set
savings in maintenance costs (2 pcs) (2 sets each) system.
and labor.
Applications
Compatible with a variety of liquids Transfer both small and large amounts
Pump heads can be provided in a variety of materials such as PVDF in ad- A line-up of five models - compact thru to large-size model - is avail-
dition to stainless steel and PVC to suit customer SpeCifiCﬁtiOnS. This al- able to Suppon a maximum discharge volume range of 5 L/min extend-
lows acidic, alkaline and various other chemicals to be transferred. ing through to 47 L/min.
Choose the pump to suit your capacity and application.
Max. discharge volume 5 to 47L/min / 5models

SUS (stainless steel) PVC (polyvinyl chloride) ~ PVDF (fluoro resin)
For transferring organic sol-  For transferring a wide For transferring nitric
vents and alkaline liquids range of acidic and al- acid, hydrofluoric acid

kaline chemicals and other strong acidic

chemicals

5L/min 10L/min 20L/min 35L/min 50L/min



Specifications

Model Code

APL — 20 — VT CF — F WS

@ 0 0 0, 4] 6
*1
Series name ® Diaphragm Connection type
APL : Pulseless metering transfer pump T:PTFE F - Flange
X Special X : Special
Discharge volume
5. 55L/min 3536 L/min © Check ball H valve structure
10: 10:5 L/min  50:47 L/min C : Ceramic X : Special W :Standard X : Special
20: 22L/min S:8US304 V ! High-viscosity
Liquid end material ® O-ring A General specifications
APL-20-STST-FWS APL-20-VTCF-FWS ® Pump head F : Fluoro rubber T : PTFE S : Standard
E : EPDM X : Special X Special

V:PVC 6:8US316

§:8CS13*2  X: Special *1 FTCT is a custom order.

*2 SCS13:Stainless-cast steel equivalent to SUS304

Performance Specifications

Specifications Model APL-5 APL-10 APL-20 APL-35 APL-50
Max. discharge volume (L/min)*1 5(5.5) 10(10.5) 20(22) 35(36) 45(47)
Max. discharge pressure (MPa) 0.5
Strokes (spm)"2 9.6~96 8.9~89
Stroke length (mm) 8 15 16 \ 21
Connection (flange) Discharge side JIS10K25A JIS10K25A JIS10K40A
Suction side JIS10K25A™3 \ JIS10K40A JIS10K50A JIS10K65A
Power supply (V)/frequency (Hz) 3-phase, 200 V/50 Hz, 200 V/60 Hz, 220 V/60 Hz, totally enclosed fan-cooled outdoor type (vertical flange mounting)
Output (kW) 0.2 0.4 0.75 1.5
§ Rated current/ 200V/50Hz 1.34/6.1 2.3/10.2 3.6/19.5 6.1/38.0
§ max. startup current (A) 200V/60Hz 1.12/55 2/9.07 32/174 5.9/34.2
220V/60Hz 1.17/6.0 2/9.98 3.1/19.4 5.5/37.0
Number of poles (P) 4
Wiring conduit connection aperture G 3/4
Operating Ambient temperature 0 to 40C
temperature range | Transferrable temperature PVC type : 0 to 40C (freezing not allowed) / Stainless steel type : 0 to 60C (freezing not allowed)
Transferrable viscosity Max. 20000mPa-s "4
Pump paint color Body : Munsell (approximate) 10YR 7.5/14 / Motor : Munsell (approximate) N5.5
Weight (kg) 65 \ 130 \ 162

*1 Conditions: room temperature, clean water, standard valve used, inverter frequency 60 Hz The maximum discharge volume changes depending on the transfer conditions. Values in parentheses "( )" are the
maximum discharge volume at a discharge pressure of 0.2 MPa.

*2 When TACMINA-specified inverter is used *3 In the case of High-Viscosity type (FV[]) is JIST0K40A.
*4 It may change depending on the liquid property/transfer conditions of the pumping liquid. Contact your dealer or Tacmina.
*5 In the case of a APL[]-STST-FWS (stainless steel type). For details on other models, contact TACMINA.

External Dimensions

APL-5/10-STST-FWS APL-20-STST-FWS APL-35/50-STST-FWS

681.5

14.
484.5 614.5

{[Cn

769

TACMINA

!

APL-5-STST-FWS | 283 | 732
APL-10-STST-FWS |308.5| 733

The above example performance specifications and external dimensions are for a standard model.
These can be customized to suit customer specifications. For details, contact TACMINA.



Performance curves
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The example performance curves were obtained by
measuring on test equipment at TACMINA under the
following conditions.

Performance may differ slightly depending on the prop-
erties of the transferred liquid, operating conditions
and product differences.

Measure the discharge volume under actual operating
conditions, and set the frequency according to the per-
formance curve that is obtained.

@ Conditions : Clean water, room temperature




Recommended Piping Arrangements

We hope that the following example is useful in
sufficiently demonstrating the performance
(metering characteristics, discharge accuracy,
etc.) of metering transfer pumps and in preventing

pump accidents or trouble.

Relief valve

Valve

Y-shaped strainer

Flexible

Pressure
gage

Back
pressure valve

To next process

For adjusting the
relief valve pressure

joint

@ Locate the tank at a position higher
than the pump.

Unacceptable Piping Examples

Suction piping
(reduced accuracy)

@ Make the suction-side piping as large

and simple as possible and use pres-
sure booster piping.

Use a charge tank or suction damp-
er when only the suction side is to
be extended for long distance.

@ If necessary, provide air release pip-

ing on the suction side.

(for example, when transferring lig-
uids such as sodium hypochlorite
that are likely to generate gas)

"Over the top" piping
(reduced accuracy)

Long, thin piping (suction side) or diaphragm valve

(cavitation, intrusion of air, pulsation)

@ Providing a valve for releasing air or
releasing chemicals in the piping
comes in very handy when perform-
ing maintenance.

@ For the discharge-side and suction-
side piping, choose piping having
the same diameter as the pump
aperture or larger to prevent piping
accidents.

Soft hose
(blockage on suction side, pulsation)

Coupler
(intrusion of air)



Relief valve

@ This relief valve automatically releases excess
pressure that builds up in the discharge-side
piping of the pump to prevent unexpected acci-
dents.

* Install the relief valve near the pump on the discharge-
side piping.

* Note that the relief valve will no longer be able to operate
correctly if dirt builds up on the seal section.

Pressure gage

=
&

| s |
-

@ Use this device to adjust the back
pressure valve and relief valve.

Y-shaped strainer

@ Provide this strainer on the suction side to prevent the
entry of dirt and other foreign matter.

Refiner

@ If you require higher precision performance, we recom-
mend installing a refiner.

Auxiliary Devices & Options

Back pressure valve

@ This valve prevents overfeeding 'and siphoning2phenomena.

@ Provide the back pressure valve near the injection point on the
discharge-side piping.

*1 Phenomenon where the momentum (inertia) of the push process in a flow
having pulsation causes discharge to continue even in the stroke in which the
pump is not discharging

*2 Phenomenon where chemicals are sucked out naturally and continue to flow

even with pump operation stopped as the tip of the pump's discharge-piping is
located lower than the level of the liquid in the suction-side tank

* Note that the back pressure valve will no longer be able
to operate correctly if dirt builds up inside the valve.

Valves

@ When expensive liquids or dangerous chemicals are to be trans-
ferred, provide valves at appropriate locations to prevent chemi-
cal leakage to the outside during maintenance, for example.

Flexible joint

@ Use flexible joints to prevent piping loads or
other loads from being placed on the pump.

Pulse Counter

@ Use of the pulse counter allows you to calculate the ap-
proximate discharge volume, for example, the number of shots
output by the pump per minute.

@ It is also handy for batch injection and for checking the pump's
running status.

10



Pump Units

Handy Unit Types That Are Easy to Move, Install and Handle

Handy unit type

Thanks to the integrated hopper
and control panel, you are free
from troublesome wiring and pip-
ing work. Rearrangement of the
line and maintenance is also
made easier as the unit is very

easy to clean.

Other Models

For fine chemical and
electronic material
production processes

For sanitary
processes

For general manufacturing
processes

::;;._1

APLS

@ No damage to liquids

CMPL

@ High injection accuracy in spite of its low price @ Compact pump ideal for metered injection

of small amounts.

@ CIP cleaning compatible @ Excellent durability makes it ideal for

demanding applications in processes. @ Six-month continuous operation in 24-hour

@ Completely inline configurable, B . .
injection of abrasive slurry liquid.

eliminating contact with air @ Simple mechanisms make it easy to replace
parts and perform maintenance. @ No risk of contamination due to an oil-less,

sealed mechanism.
147 L/min
Max. discharge pressure : 0.5 MPa
Applications
o Transfer of mayonnaise and tomato ketchup

o Transfer of shampoo and hair conditioner
o Transfer of carbon slurry ... etc.

1 24.8 L/min
Max. discharge pressure : 2.5 MPa

e Dilution of sulfuric acid and caustic soda

e Circulation of paint to dip tanks

®|njection of hardening agent for molding sand
® Glaze spraying processes ... etc.

1 440 mL/min
Max. discharge pressure : 0.2 MPa

e |njection of small amounts of additives

o Transfer of carbon slurry

o Transfer of filler and glaze

® Supply of CMP slurry for semiconductors
...etc.

Max. discharge volume Max. discharge volume Max. discharge volume

Trolley type

The trolley type unit with casters
can be easily moved for installa-
tion at different sites and easily

integrated into other equipment.

* Specifications can be changed as required to suit customer specifications. For details, contact TACMINA.

For the processes that
require accuracy
(e.g. thin-film coating)

TPL

@ Efficient transfer of expensive drug solutions
at an ultra-consistent flow rate

@ High-quality manufacturing processes achieved
by completely sealed structure

@ Parts can be replaced and maintenance
conducted without removing piping.

1 30 L/min
Max. discharge pressure : 3.0 MPa

o Transfer of coating liquids such as magnetic substances

o Metered transfer of latex-based raw materials

® High-grade pharmaceutical production processes

o Transfer of solutions to liquid chromatography processes
... etc.

Max. discharge volume

Product designs and specifications are subject to change without notice for product improvement.
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