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LAKOS

Application Bulletin

Energy SavingsAlone Can Justify LAKOS

Application: Baltimore Aircoil Series 1500 Cooling Towers
System: LAKOS TowerClean Units with AutoPurge

Two 770-ton cooling towers, serving the air conditioning needs of plastics
manufacturing facility in Evansville, Indiana suffered significant solids build-
up and maintenance routines for years. Nearby agriculture and manufacturing
processes were the primary sources of airborne particle matter. Despite tower
basin cleaning at least 2-3 times per year on each system, particle matter
accumulation to depths of as much as six inches were not uncommon.
Carryover to the heat exchangers was inevitable, too, resulting in tube
cleanings three times each summer. And, the fouling limited chiller efficiency
to no greater than 80%, requiring supplemental chiller support in the way of a
400-ton rental chiller at $40,000 annually just to handle the normal load.
Strainer cleanings, condenser storage tank cleanings and excessive water
blowdown/make-up made the situation even more intolerable, costing them
over $50,000 annually in supplemental service costs.

Additionally, this facility had already once suffered under deposit corrosion to
its cooling tower basins, costing them approximately $250,000 for repairs.

One of two compact LAKOS
TCX Systems.

Conservative estimates suggested that fouling was well above
normal levels, reaching 15-20% efficiency loss in the condenser
tubes. Comparing the energy draw both before and after
cleaning service, it was determined that a combined annual
energy savings of $16,464 to $21,954 was possible if the heat
exchangers could be continually protected from unwanted
solids fouling (see chart on reverse for specific details). Note
that this energy cost savings was achieved with an electrical
cost burden rate of only $0.0335/kwh.

The solution was determined to be two LAKOS TCX
TowerClean Systems with HydroBooster Packages to prevent

LAKOS HydroBooster sweeps unwanted solids
across basin to pump intake.

unwanted accumulation in the tower basins. One year after the LAKOS installations, the customer experienced
no plant shutdowns for basin cleaning, no heat exchanger cleaning costs, no storage tank cleaning
requirements, no rental chiller needs and significant water/chemical treatment savings. Moreover, condenser
tube efficiency remained at optimum levels, realizing every bit of the calculated energy savings.

continued on reverse
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Payback for the LAKOS Systems occurred in less than two years, based on energy savings aone. With the
other savings factored in, payback was achieved in less than one year.

It's important to note that the effective use of a LAKOS TowerClean System reduces the risk of legionella by
preventing unwanted solids accumulation in the cooling tower basin or remote sump. This eliminates the
breeding ground where this bacteria can thrive, and alows the biocide to reach and kill the bacteria.

Keeping the basin or sump free of solids also controls under-deposit corrosion. Known as sulfate-reducing
bacteria (SRB), this bacteria relies on the absence of oxygen by hiding beneath solids build-up to form the
highly corrosive hydrogen sulfide and attack the tower basin, heat exchangers and more. Proper filtration and
water treatment combine to effectively control this problem.

CONDENSER FOULING FACTORS

Fouling Factor Approx. Scale Thickness Power Increase
Clean System 0.000 inch 0.0%
0.0001 0.001 inch 1.1%
0.0005 0.006 inch 55%
0.0010* 0.012 inch 11.0%
0.0020* 0.024 inch 22.0 %
0.0030* 0.036 inch 33.0%
0.0040* 0.048 inch 44.0 %

* Typical fouling occursin this range

ANNUAL SAVINGS CALCULATIONS

ENEr gy SAVINGS .« o oot ittt e $ 31,279
15% reduction of energy costs; two 770-ton units, 0.62 kw/ton, 80% load factor,

6000 annual operating hours, 0.03 cents per kwh

Tower basin Cleaning . ... .ottt $6,720
LAKOS eliminated 12 annual cleanings, involving 2 men, 8 hours each

Condenser tubebrushing . . ... ..o $7,570
LAKOS eliminated 2 annual brushings, involving 2 men, 12 hours each

ChemMICaAl COSES . . vttt et e e e e e $912
7.9% reduction of chemical usage, budgeted at $10/ton/year

Rental Chiller ... $ 40,000

LAKOS improved system efficiency to eliminate the need for this equipment
TOTAL ANNUAL SAVINGS: $ 86,481

Future Savings Projections. After 3 years: $259,443; After 5 years: $432,405; After 10 years: $864,810

CLAUDE LAVAL CORPORATION
Not connected with The DelLaval Separator Company
1365 N. Clovis Avenue < Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093

Toll-Free: (800) 344-7205 (USA, Canada & Mexico)
www.lakos.com ¢ E-mail: info@lakos.com

9: 3 Printed on recycled paper.






LAKOS

Application Bulletin

May Company: Energy Savings Thru More Effective Filtration

Major Department Store Chain Uses LAKOS To Save Money

Application: Chilled Water Systems & Cooling Towers
System Identification: Series TBX and HTX Separators
Solids/Liquid: Dirt, grit, and other suspended solids

Problem/Challenge:  Keeping chilled and condenser water systems running at maximum efficiency

Background:

A Colorado state energy utility sponsored a study to determine the amount of energy savings that would
result from the use of different types of filtration on industrial cooling equipment. May Company (now
Federated Department Stores) agreed to take part in the study for several store locations. New plate and
frame heat exchangers were installed, and energy usage and costs were calculated over time. LAKOS
Separators were then installed in 2003-4 at various locations.

The systems were started and the results were monitored via building management systems and visual
inspections through the cooling season. The energy data was computer analyzed and verified by the
company’s internal energy use department. In addition to energy costs, additional expenses such as
cleaning costs, chemical usage, and water treatment effectiveness were measured, as well as the impact the
Separators had on year-end cleaning procedures. The results of those savings are shown in Table A.

Results:

The data clearly shows that in all installations the cost savings
(not including health and safety concerns) were quite
substantial and resulted in Returns On Investment (ROI) that
all exceeded 30% ! Not included in these numbers are the
additional benefits of

- extended equipment life

- reduced risk of Legionnaire’s Disease

- reduced chemical usage (between 5-10% is common)

AB-211 (10/07)





AB-211 -- May Company: Energy Savings Thru More Effective Filtration

Table A
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LAKOS

Application Bulletin

Basin Sweeping Eliminatesthe Need For Sump Cleaning in a L arge Remote Sump

Application: Cooling Towers/ Remote Sump Application at Large Medical Center
in Northern California

Filtration System ldentification:  LAKOS Deluxe Basin Sweeping System with Automatic Compact
Motorized Ball Valve

Solids: Sand, Silt, Scale and Dirt. Sedimentation due to construction, traffic
and airborne/agricultural borne particulate

Liquid: Condenser Water

Problem/Challenge: Previous Modular Towers experienced increased solids loading due
to a lack of Filtration of Condenser Water

Problem and Solution: When a large medical center in Northern California needed to address expansion
and replace their aging evaporative cooling system,
they installed a new four-cell field-erected
composite cooling tower to replace their existing 12
cell system.

The medical center’s central utility plant is an
11,000 ton system with multiple absorption and
centrifugal electric chillers. To allow for continuous
operation during the new system construction,

the new cooling towers were located next to the
existing towers. Plant operators noted that the
existing condenser water system had been a trouble
spot almost since the startup of the original system.
“We upgraded because we couldn’t meet demands
in the hot weather,” said facilities engineer Steve
McGrath.

OUTLET

The plant is located in a region of California with
heavy agricultural activity and seasonal bad air
quality. Because there was no filtration on the
original towers, a large amount of sediment got
into system, especially the low velocity areas . .

and suction lines. The lack of adequate filtration
had caused increased maintenance and reduced
heat transfer efficiencies at the heat exchangers.

LAKOS TCX-3100-CMBV

AB-216 (10/08)





Additionally, removal of solids loading at the existing towers
needed to be addressed several times per year, which was
made more complicated by the lack of a means to shut down
the system, as load demands required 24/7 continuous
operation. Project engineers at Jacobs Facilities Inc. met
with LAKOS representatives to determine the best method
of filtration on the new system, and after investigating the
dirt load they recommended centrifugal separation. Site
engineers determined that the best filtration application to
reduce maintenance was directly at the cooling towers via a
cold water basin sweeping system.

Four TCX-3100-CMBYV packaged centrifugal separation
systems (rated for 2000 gpm each) were custom designed

to meet the unique requirements of the cooling towers and site, and also included special piping and valving to
allow crossover and water transfer from cold basin to cold basin. This allows the towers and the systems to be
periodically taken off-line for maintenance without shutting down the entire operation. LAKOS manufactured
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the units at their Fresno, California facility, and
factory technicians commissioned the units

on site in the presence of project and facilities
engineers.

Now in operation for approximately four years,
the medical center’s central plant operators

are very pleased with the performance of their
LAKOS systems. “When we started, we were
running the LAKOS units 24-hours a day,” said
McGrath. “The basins are so clean that we are
only running [the LAKOS units] one hour a day
to save energy.”

Most importantly, the Lakos units have
eliminated the need for manual cleaning of the
sump, and fouling at the heat exchangers has
been significantly reduced. “The chemistry guy
said it looked fantastic”, said McGrath “I’m very
happy with your system! It’s a great asset to the
cooling towers!”

CLAUDE LAVAL CORPORATION
Not connected with The DelLaval Separator Company
1365 N. Clovis Avenue ¢ Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093

Toll-Free: (800) 344-7205 (USA, Canada & Mexico)
www.lakos.com ¢ E-mail: info@lakos.com
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High performance liquid-solids separation systems

Exclusive internal acceleration creates maximum
performance to achieve maximum protection of
fluid handling systems from unwanted solids (see
illustration inside for details). Its advanced &
patented design, building upon the performance
LAKOS is known for, now also removes 50% more
of the finer solids (< 40 microns), resulting in
higher aggregate solids removal. Independently
tested. Proven superior for today’s demanding
filtration requirements. For settlable solids only.

Trouble-free operation & advanced
purging/solids-handling concepts keep fluids
clean and concentrate separated solids

No screens or filter elements to clean or
replace; no messy servicing routines

No backwashing; zero fluid loss options

Low & steady pressure loss

Choice of profiles to accommodate
space/piping limitations

Swirlex internal accelerating slots for optimum
solids-removal performance; patented

Vortube for enhanced solids
separation/collection; patented

How-it-Works Illustration

Grooved inlet/outlet connections for
easy installation

Flow range: Model Specifications
285 - 12,750 U.S. gpm

In-line inlet/outlet configuration for simplified (65 - 2895 m3/hr) per unit

piping (low-profile models only) Maximum standard

pressure rating:
150 psi (10.3 bar)

Installation & Operating Instructions

Unishell construction for easy installation

Maintenance & Purgin
Optional material construction & ASME code sing

Engineering Specifications

LAKOS

LAKOS is a proud member of ASHRAE, . ) .
BOMA and the U.S. Green Building Council Separators and Filtration Solutions






Performance %

Solids Removal Chart

How It Works

Grooved-end
connections

at inlet & outlet

for fast, secure,

easy installation

Internal Swirlex

tangential slots

74+ 74-40  40-20

[ single Pass [l Recirculated Flow

Lakos Separators are manufactured
and sold under one or more of the
following U.S. Patents:

5,320,747, 5,338,341; 5,368,735;
5,425,876; 5,571,416; 5,578,203;
5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175; 6,167,960;
6,202,543; 7,000,782; 7,032,760 and
corresponding foreign patents, other
U.S. and foreign patents pending.
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accelerate flow
to maximize

Inlet separation of solids

Particles are
separated from
fluid via
centrifugal action

Fluid and pressure
drawn by Vortube to
more positively allow
even finer solids to be
drawn into solids
collection chamber
(Separated, instead
of entering vortex

Free of separable
flow to outlet)

particles, fluid
spirals up the

vortex to
the outlet

Vortex flow draws
fluid and pressure
from the solids
collection chamber
via the Vortube

Solids

Purge
HTH Installation
with Optional SRV Package

. Outlet
\l
Inlet
. Lakos HTH Separator
& Lakos SRV:
S Purged Solids (B 1 Solids Recovery
ystem /'y > D Vessel
Flow ‘
' Liquid return
' to pump suction

: S .

4
e P

System Flow






Specifications

Flow Range Inlet/Outlet Purge Collection Weight Weight

Model* Grooved Size Chamber Capacity with Water
U.S.gpm  md3/hr Coupling*™* Male N.P.T. gal liter Ibs kg Ibs kg

oy | 2555 60 | w0 | vz Sy B S G | s o
o | oo | o | o | 22 ope mme e e
o [swio s | ¢ | w | zpope [ omTon
e [sown wso | 5 | we | grome [ae e e e
(iiarsy | 2530 20705 | 0 T | 2s ms | s am | e 10
om0 | 19504350 40990 |12 | a0 tae | 175 s | o 132
(i asoo v | S0G0 To5155 | 16 T | @3 ors |29 i | s 30
e Jowamo s | | | e e [en m e e

*Models ending with "L" are low profile, "V" for vertical profile

**Inlet/Outlet may also be specified with ANSI flanges or DIN flanges

Maximum pressure rating: 150 psi (10.3 bar); consult factory for higher pressure requirements

Pressure loss range: 3 - 12 psi (.2 - .8 bar)

Maximum particle size: .375 inch (9 mm)

Material (standard carbon steel): Domes - A 285C/516 GR70, .25 inch (6 mm) minimum thickness
Other parts - A - 36, A - 53B or other quality grade, .25 inch (6 mm) minimum thickness

Paint coating: Acrylic urethane, spray-on black

Flow vs. Pressure Loss

Flow Rate (m3/hr) .y HTH-0285
50 75 100 150 350 500 1,000 2,000 i) HTH-0450
@) HTH-0500
D) HTH-0810
15 3 HTH-1275
41.0
@) HTH-1950
12 - o - — - -
10 ! y. v e 7 T % 748 [9 HTH-3500
7/ 7 7 7177 / 7/ .
/ S / A / A 6 F) HTH-6700
/ /I V / ,/ / /
g 06 0 &6 6 -9
. // // )% , )4 § / / /
= 3 / / // / / =
a 2 8
= a
a wv
8 wv
S 2 S
¢ e
2 5
g £
@ &

200 300 400 1,000 2,000 5,000 10,000
Flow Rate (U.S. gpm)
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HTH Low Profile

o !

Inlet/Outlet Pressure Gauge Taps q Inlet »

1/4-inch NPT female; required at
both inlet and outlet for proper

flow verification; optional kit
available, including inlet/outlet
pressure gauges with petcock

valves and a manual isolation
valve for the purge connection

Inspection/Drain Plug e

1/2-inch NPT female; provides
access to upper chamber for
inspection of slot area; also

allows for draining the upper
chamber if necessary

Lifting Ring q

For installation purposes

Dimensions

Model . A . B . C . D . E
in mm in mm in  mm in  mm in mm

HTH-0285-L |41-13/16 1062 | 70-3/16 1783 | 40 1016 11 279 12-3/4 324
HTH-0450-L 49-1/8 1248 85 2159 | 40 1016 12 305 14 356
HTH-0500-L | 49-1/8 1248 85 2159 | 40 1016 12 305 14 356
HTH-0810-L | 54-5/8 1387 | 92-13/16 2357 | 40 1016 |18-7/8 479 18 457
HTH-1275-L | 68-1/2 1740 | 118-13/16 3018 | 40 1016 18 457 22 559

Dimensions for reference only. HTH-1950-L | 74-3/32 1882 130 3302 | 40 1016 18 457 24 610
Consult factory when pre-plumbing. HTH-3500-L |105-5/16 2675 | 189-7/16 4812 | 60 1524 26 660 36 914
HTH-6700-L 125 3175 225 5715 | 60 1524 30 762 42 1067
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e} Solids Purge <[]

A Outlet

i

Q

—0

HTH Vertical

(O :
~—@

Outlet

Recommended
Direction

of Inlet/Outlet
Piping to Control

Top Views

Inlet/Outlet Pressure Gauge Taps

1/4-inch NPT female; required at
both inlet and outlet for proper
flow verification; optional kit
available, including inlet/outlet
pressure gauges with petcock
valves and a manual isolation
valve for the purge connection

Inspection/Drain Plug

1/2-inch NPT female; provides
access to upper chamber for
inspection of slot area; also
allows for draining the upper
chamber if necessary

Lifting Rings

N
Vibration
:
I Base Plate
Model . A . B . (o . D

n mm n mm n mm mn mm
HTH-0285-V 66-9/16 1691 18 457 14-3/16 360 12-3/4 324
HTH-0450-V 82-5/16 2091 20 508 13-3/8 317 14 356
HTH-0500-V 82-5/16 2091 20 508 13-3/8 317 14 356
HTH-0810-V 91 2311 26 660 16-7/16 418 18 457
HTH-1275-V 117-3/16 2977 30 762 18-1/2 470 22 559
HTH-1950-V 129-15/16 3300 32 812 18-3/4 476 24 610
HTH-3500-V 180-15/16 4596 44 1118 37 940 36 914
HTH-6700-V 218-1/4 5544 48 1219 | 40-7/16 1027 42 1067

For installation purposes

Dimensions for reference only.
Consult factory when pre-plumbing.
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Maintenance/Purging

1. LAKOS HTH Separators must
be purged regularly to remove
the separated solids from the

temporary collection chamber.

2. All purge hardware should be
installed prior to any elbows or
turns in the purge piping. Avoid
"uphill” purging, which can clog
purge piping and hinder
effective solids evacuation.

3. For best results, purging is
recommended while the LAKOS
Separator is in operation,
utilizing system pressure to
enhance solids evacuation.

4. LAKOS provides a full
selection of rugged, durable
automatic purging and
solids-handling systems to
optimize the performance of
your separation system.
CAUTION: Economy-type valves
typically fail prematurely in the
harsh/abrasive environment of
solids purging.

5. Be sure to include an
isolation valve prior to the
automatic valve (available from
LAKOS at an additional cost) in
order to facilitate servicing of
the automatic valve without
system shutdown.

Page 6

Installation Instructions

LAKOS HTH Separators are shipped on skids or in
wooden crates. Support legs (low profile units only)
are detached for shipping. A large ring, located on the
unit's side or upper chamber, is provided for hoisting
as necessary.

A suitable foundation is necessary to accommodate
the LAKOS Separator's weight including liquid (see
data, page 3). Anchor bolts are recommended in the
base of the legs (low profile) or skirt (vertical profile).

Prior to installation, inspect the inlet/outlet/purge
connections for foreign objects incurred during
shipping/storage.

Inlet/outlet pipe connections to the LAKOS Separator
should be a straight run of at least five pipe diameters
to minimize turbulence and enhance performance.

Proper purge hardware and/or solids-handling
equipment is required to flush separated solids from
the separator (see details, page 2).

All LAKOS Separators operate within a prescribed flow
range (see data, page 3). Pipe size is not a factor in
model selection. Use appropriate hardware to match
the inlet/outlet size. Grooved couplings are not
included with the separator. Optional flanged
connections are available upon request.

Inlet pressure to the LAKOS Separator must be at least
equal to or greater than the anticipated pressure loss
through the separator (see pressure loss chart, page 3)
plus 15 psi (1 bar) plus whatever downstream pressure
is required.

Pressure gauges are required at both the inlet and
outlet of the separator in order to monitor pressure
loss and proper system flow (see "Flow vs. Pressure
Loss" chart, page 3). Gauge kit available from LAKOS
at additional cost. If separator operates with an open
discharge, a valve should be installed to create a back
pressure of at least 5 psi (.3 bar).

Winterizing is important if the LAKOS Separator is to
remain idle in freezing temperatures. Drain liquid as
necessary to avoid expansion of water to ice and
related damages.





Separator Type & Performance

The removal of specific unwanted solids from a
pumped/pressurized fluid flow system shall be accomplished with
a centrifugal-action vortex separator. Solids removal efficiency is
principally predicated on the difference in specific gravity
between the liquid and the solids. Fluid viscosity must be 100
SSU or less.

In a single pass through the separator, given solids with a specific
gravity of 2.6 and water at 1.0, performance is predictably 98%
of 74 microns and larger. Additionally, particles finer in size,
heavier by specific gravity and some lighter by specific gravity
will also be removed, resulting in an appreciable aggregate
removal of particles (up to 75%) as fine as 5 microns.

In a recirculating system, 98% performance is predictable to as
fine as 40 microns (given solids with a specific gravity of 2.6),
with correspondingly higher aggregate performance percentages
(up to 90%) of finer solids.

Performance Requirement

Separator performance must be supported by published
independent test results from a recognized and identified test
agency. Standard test protocol of upstream injection,
downstream capture and separator purge recovery is allowed
with 50-200 mesh particles to enable effective, repeatable
results. Single-pass test performance must not be less than 95%
removal. Model tested must be of the same flow-design series as
specified unit.

Separator Design & Function

A tangential inlet and mutually tangential internal accelerating
slots shall be employed to promote the proper velocity necessary
for the removal of the separable solids. The internal accelerating
slots shall be spiral-cut for optimum flow transfer, laminar action
and particle influence into the separation barrel. The separator’s
internal vortex shall allow this process to occur without wear to
the accelerating slots.

Separated particle matter shall spiral downward along the
perimeter of the inner separation barrel, in a manner which does
not promote wear of the separation barrel, and into the solids
collection chamber, located below the vortex deflector plate.

To insure maximum particle removal characteristics, the
separator shall incorporate a vortex-induced pressure relief line
(Vortube), drawing specific pressure and fluid from the
separator’s solids collection chamber via the outlet flow’s
vortex/venturi effect, thereby efficiently encouraging solids into
the collection chamber without requiring a continuous underflow
or excessive system fluid loss.

System fluid shall exit the separator by following the center
vortex in the separation barrel and spiral upward to the
separator outlet.

Purging & Solids Handling

Evacuation of separated solids shall be accomplished
automatically, employing a dedicated solid-state controller in a
NEMA 4 housing. Available for worldwide single-phase voltages of
24VAC to 250VAC. Programming options to include a purge
frequency range of every 60 seconds to every 23 hours, 59
minutes. Purge duration options range from 10 seconds to 59
minutes, 59 seconds. Non-volatile memory. Meets CSA
requirements. This controller shall automatically operate one of
the following techniques:

Sample Specifications

Motorized Ball Valve - An electrically-actuated valve shall be
programmed at appropriate intervals and duration in order to
efficiently and regularly purge solids from the separator’s
collection chamber. Valve body shall be bronze (optional
stainless steel also available). Valve ball shall be stainless steel
with teflon seat. Valve size:

Pneumatic Ball Valve - A fail-safe valve shall be programmed at
appropriate intervals and duration in order to efficiently and
regularly purge solids from the separator’s collection chamber.
A spring-control shall provide that this valve closes in the event
that compressed air or electricity is interrupted. Valve body
shall be bronze (optional stainless steel also available). Valve
ball shall be stainless steel with teflon seat. Valve size:

Solids Recovery Vessel - Separated solids shall be continuously
purged under controlled flow into a vessel equipped with one
(or three, depending on the model specified) 25-micron
fiberfelt solids collection bag. Solids collection capacity: 360
cubic inches (6 liters). If larger vessel is specified: 1080 cubic
inches (18 liters). Excess liquid shall pass through the bag and
return to system flow via piping connected to the system
pump’s suction line. The system shall include an air/pressure
relief line for the vessel. If optional Indicator Package has been
specified: System also includes manual isolation valves for use
when servicing the collection bag; sightglasses for verification
of flow through the vessel; annunciator for indicating when the
collector bag needs cleaning/replacement; flow control orifice
to minimize fluid volume/velocity through the vessel and
collector bag; clamps, tubing and specialty piping for
completing the system assembly.

Systemization (A specified option only)

The separator and its accessories shall be packaged as a
complete system, with all componentry from a single source.

In addition to the equipment already specified, the system shall
also include pressure gauges with petcock valves for both the
inlet and outlet of the separator and an isolation valve at the
purge outlet for servicing of the automatic valve as necessary
without interrupting system flow.

Separator Details

A. Inlet & outlet shall be grooved connections, size:

B. Purge outlet shall be threaded size:

C. The separator shall operate within a flow
range of:

D. Pressure loss shall be between 3-12 psi (.2 - .8 bar),

remaining constant, varying only when the flow

rate changes.

Separator Construction

The separator shall be of unishell construction with

A-36, A-53B or equivalent quality carbon steel, minimum
thickness of.25 inches (6.35 mm). Maximum operating pressure
shall be 150 psi (10.3 bar), unless specified otherwise.

Paint coating shall be acrylic urethane, spray-on, gloss black.

As a specified option only: The separator shall be constructed in
accordance with the standards of the American Society of
Mechanical Engineers (ASME), Section VIIl, Division 1 for
pressure vessels. Certification shall be confirmed with the
registered “U-stamp” on the body of the separator.

Separator Source & ldentification

The separator shall be manufactured by LAKOS Filtration
Systems, a division of Claude Laval Corporation in
Fresno, California USA.

Specific model designation is:
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Limited Warranty

All products manufactured and
marketed by this corporation are
warranted to be free of defects in
material or workmanship for a
period of at least one year from date
of delivery. Extended warranty
coverage applies as follows:

All LAKOS Separators:
Five year warranty

All other components: 12 months
from date of installation; if installed
6 months or more after ship date,
warranty shall be a maximum of

18 months from ship date.

If a fault develops, notify us, giving a
complete description of the alleged
malfunction. Include the model
number(s), date of delivery and
operating conditions of subject
product(s). We will subsequently
review this information and, at our
option, supply you with either
servicing data or shipping instruction
and returned materials
authorization. Upon prepaid receipt
of subject product(s) at the
instructed destination, we will then
either repair or replace such
product(s), at our option, and if
determined to be a warranted
defect, we will perform such
necessary product repairs or replace
such product(s) at our expense.

This limited warranty does not cover
any products, damages or injuries
resulting from misuse, neglect,
normal expected wear, chemically-
caused corrosion, improper
installation or operation contrary to
factory recommendation. Nor does it
cover equipment that has been
modified, tampered with or altered
without authorization.

No other extended liabilities are

stated or implied and this warranty
in no event covers incidental or
consequential damages, injuries
or costs resulting from any such

1365 North Clovis Avenue defective product(s).

Fresno, California 93727 USA
Telephone: (559) 255-1601
FAX: (559) 255-8093
www.lakos.com
info@lakos.com

LAKOS

Separators and Filtration Solutions
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Tower System Media Filters
Stainless Tank System (STS)
Stainless Steel Media Filters for Cooling Towers

Exceeds industry specifications for keeping
cooling water systems free of troublesome
contaminants. Removes particles and floating
debris. Controls build-up in tower basins and
remote sumps. Helps maintain optimum
operating conditions for reduced maintenance,
servicing, downtime, energy costs, water loss
and chemical usage.

LAKOS Tower System Sand Filters are designed
exclusively for the demands of cooling tower
operations, achieving to 5 micron performance.
Either for side stream or full stream applications,
Tower System Sand Filters offer a full range of
systems to meet your specific needs.

High efficiency, performance to 5 microns

Uniform, high porosity media for consistent,
reliable performance at a low pressure loss.

Stainless steel tanks

Durable, long-lasting and affordable.

Backwash options

Durable, electrically-actuated,
mechanically-linked butterfly valves. Piping
configurations for backwashing with system
water or municipal/other water source.

Effective underdrain design

Encourages uniform flow through the sand

media. Industry-low pressure loss. Flow range:
Field-serviceable. Provides high capacity 18 - 310 U.S. gpm
backwashing for thorough media cleaning (4 - 70 m3/hr)

cycles. Prevents residual build-up and

excessive backwash frequency. Choice of For higher flow rates, refer to
source water or public water for backwashing. CTS tanks (LS-720 brochure).

Complete, packaged system

Includes filter, automatic controls, valves,
pump, pump strainer and piping on a rigid skid.
Media also provided. Easy installation and
start-up.

Compact, low-profile design

Minimum space requirements, easy handling
and installation.

LAKOS is a proud member of LAKO 5®

the U.S. Green Building Council LiquideSolids Separation Systems






How It Works

Filter Operation

Auto Vent

Water from the system is pumped
through the overdrain assembly at
the top of the filter tank and
distributed evenly over the media.
Suspended particles are trapped in
the filter media. The filtered water
then passes from the tank through
the underdrain assembly at the
bottom of the filter and returns to

Grooved-Type Coupling
For Ease of Installation

and Maintenance 304 Stainless Steel Tank

NEMA 4X / UL Listed

Control Panel pPvC
the piping system. with PLC Option V-Slotted
Available Underdrain

When the trapped particles cause
the pressure differential across the
media bed to reach a pre-determined
pressure of approximately 10 psi over
the starting gauge pressure, the
valves are automatically or manually
repositioned and the media is
backwashed. Backwashing is a
rigorous, scouring action through
which trapped particles are released.
The dirty water passes from the
filter tank through the overdrain
assembly at the top of the tank and
is flushed to the drain. When the
media is cleaned after a preset time
(3 minutes is standard), the valves
are again repositioned and the
filtration cycle is continued.

Exclusive LAKOS underdrain optimizes
filtration/backwashing efficiency.

Page 2

Four (4) Mechanically-Linked,
Electrically-Activated
Butterfly Valves with
New Linkage Assembly

and Single Actuator

Pump and Motor

304 Stainless Steel

Pump Inlet Strainer Mounting Skid

The Basic Steps of Media Filtration Operation
Unfiltered system water enters pump suction INLET.

Water is pumped to top and is uniformly dispersed over the media bed.
Water passes through the media bed, leaving debris behind.

Filtered water exits the OUTLET.

The media bed is cleaned through a backwash cycle at specified intervals or
differential pressure. The backwash cycleruns for 3 minutes.

©@ © 6006 0

System returns to normal filter mode.





General Specifications

Filtration Inlet/Outlet
Model Flow Range* Surface Area Inches
2 2

U.S.gpm ft. m FPT grooved

Sand
Requirement

Ibs. kg

Operating
Weight

Ibs.

kg

. Full
Shipping Load
Weight** Amps

Ibs. kg at460v

STS-15-025 18-25 1.2 01 (1172 2 172 150 68 482 219 580 263 | 1.1
STS-18-045 24-45 1.8 0.2 |1-1/72 2 1 250 113 649 294 915 415 | 2.1
STS-24-075 40-75 31 03 |1-1/72 2 1-1/72 | 450 204 1062 482 | 1297 588 3

STS-30-110 73-110 49 05 2 2 2 500 227 1425 646 | 1575 714 | 3.4
STS-36-165 106-165 7.1 0.7 3 3 & 900 408 2220 1007 | 2010 912 | 4.8
STS-48-310 160-310 126 1.2 3 3 5 1300 590 3624 1644 | 2498 1133| 7.6

** Includes media sand

backwash supply.

All STS system pumps are rated for 50 feet TDH.

Standard power requirement of 460 volt, 3 phase; specify other voltage is required.

Filtration media is 10 micron standard; 5 micron optional; consult factory for other options.

*Flow range is based on the guideline of 15-25 US gpm/ft.2 Models also available at higher flow rates.

All single-tank systems may be specified either automatic or manual backwash control and choice of system water or city water for

Dimensions
Model Length Width Height
in. mm in. mm in. mm
T —

STS-15-025 52 1321 33 838 51 1295
STS-18-045 52 1321 33 838 55 1397
STS-24-075 59 1499 36 914 55 1397
STS-30-110 59 1499 36 914 55 1397
STS-36-165 63 1600 43 1092 65 1651
STS-48-310 74 1880 52 1321 67 1702

apply to both systems.

*These tanks can be configured for Basin Sweeping. Refer to page 5.

Backwash
Outlet

Controller

Height

e

X /

Filtered
Water Outlet

Pump

Pump !
Inlet 4 / Strainer

Filter Tank

All drawings shown indicate "system water backwash" configurations. Consult factory for "city water backwash" option. Dimensions above

Width

Length
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Typical Side Stream Filtration Installations

Condensed Water Piping Side Stream Filtration

Main System Flow
Flow N )~

Close-up View:
Use“dirt leg” tee to
enhance solids

removal efficiencies

Side
Stream

%Flow

=
[t

3 ft
mininum
spacing

7
Main System Flow

Cooling Tower Side Stream Filtration

Filtered water to
chillers/heat

exchangers Page 4





Basin Sweeping Options

STS-SWP System Diagram

LAKOS Offers STS Systems For
Basin Sweeping With Higher
Pressure Pumps. Consult LAKOS
for Design Requirements.

Filtered water
flows to
HydroBoosters

"
AN

Basin Sweeping Options Available On 24 to 48 Inch Tanks

Maximum
Number of HB-10-K
Model Pump Hp* HydroBoosters

Contaminants STS-24-075/SWP 3 6

are directed to e

STS system
STS-30-110/SWP 5 8
. STS-36-165/SWP 5 14
Filtered water to
chillers/heat

exchangers STS-48-310/SWP 10 24

*Hp values based on pump sized for 100” TDH for proper
HydroBooster operation

HydroBoosters

Directed turbulence maximizes cleaning efficiency in the tower basin/remote sump. LAKOS HydroBoosters provide that turbulence with patented
vortexing action as shown. Swivel clips are available as shown in the picture below. Many cooling tower manufacturers offer factory-installed basin
sweeping piping. Please consult LAKOS for proper equipment selection.

1 U.S. gpm
Flow boosted to 6 U.S. gpm enters
Connection Extension Size Flow through HydroBooster HydroBooster
Model Size (inches) (minimum) Input and Output
HB-10-K 3/4" male NPT 3/4" 10 US gpm and 60 US gpm
2 m3/hr and 12 m3/hr
HB-18-K 3/4" male NPT 1" 18 US gpm and 108 US gpm
4 m3/hr and 24 m3/hr
HB-35-K 1" male NPT 1 1/4" 35 US gpm and 210 US gpm
8 mé/hr and 48 mé/hr
*TSN-0025-B 1/4" male NPT — 4.2 US gpm
1 m3/hr

NOTE: These flow rates are based on an input pressure of 20 psi (1.4 bar)
Minimum water level above centerline of HydroBooster should be 2 inches

* This is a flat-fan spray nozzle (brass) for use in applications with a shallow
deck in the basin. May be combined with HydroBoosters

HydroBooster
with swivel clip
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Limited Warranty

All products manufactured and
marketed by this corporation are
warranted to be free of defects in
material or workmanship for 12 months
from date of installation; if installed 6
months or more after ship date,
warranty shall be a maximum of 18
months from ship date.

If a fault develops, notify us, giving

a complete description of the alleged
malfunction. Include the model
number(s), date of delivery and
operating conditions of subject
product(s). We will subsequently review
this information and, at our option,
supply you with either servicing data or
shipping instruction and returned
materials authorization. Upon prepaid
receipt of subject product(s) at the
instructed destination, we will then either
repair or replace such product(s), at our
option, and if determined to be a
warranted defect, we will perform such
necessary product repairs or replace such
product(s) at our expense.

This limited warranty does not cover
any products, damages or injuries
resulting from misuse, neglect, normal
expected wear, chemically-caused
corrosion, improper installation or
operation contrary to factory
recommendation. Nor does it

cover equipment that has been
modified, tampered with or altered
without authorization.

No other extended liabilities are stated
or implied and this warranty in no event
covers incidental or consequential
damages, injuries or costs resulting
from any such defective product(s).

Equipment Specifications

CSI specifications are available for download
from www.lakos.com

Maximum System Pressure:

100 psi(6.9 bar), except model STS-48-310 and larger: 80 psi (5.5 bar).
Filter Tank:

304-L stainless steel with grooved pipe connections at inlet and outlet. Minimum wall
thickness: Domes at 14 gauge; walls at 14 gauge. Top inspection port shall feature an
epoxy-coated, cast iron bolt-on cover.

Lower clean-out port is female coupling with plastic (PVC) plug.

Pump:

End-suction, single stage; TEFC motor, cast iron housing; iron impeller; bronze shaft
sleeve; BUNA-N mechanical shaft seal; flooded suction required.

Backwash Valves:

Electrically-actuated, mechanically-linked butterfly valves. One actuator for single
tank systems, one actuator per tank for multi-tank systems.

Underdrain:

Schedule 40 PVC header. PVC internally v-slotted well screen (.010 slot opening size)
with a minimum collapse strength of 135 psi (9.3 bar). Durability shall be warranted
for 15 years.

Controller:

IEC starter with overload module; HOA selector switch; NEMA-4X/enclosure;
re-set/disconnect/trip switch; 120 volt, single phase control voltage;

manual backwash switch; pressure differential switch; backwash cycle timer; 24-hour
backwash clock, UL-Listed.

Piping:

Galvanized pipe with grooved coupling.

Strainer:

Cast-iron basket strainer.
Filter Media:

Uniformly graded silica sand media:
=10 microns at 95% efficiency - standard
= 5 microns at 90% efficiency - optional

skid:

Stainless steel, 3/16-inch minimum thickness. Multi-tank systems utilize carbon steel
I-beam and plate material.

Options:

= Backwash Tank (vertical) with capacities up to 3000 gallons
= High/Low Water (Backwash Tank) Level Switches
e Status Lights

PLC Option:

1365 North Clovis Avenue
Fresno, California 93727 USA
Telephone: (559) 255-1601
FAX: (559) 255-8093

Toll Free: (800) 344-7205
(USA, Mexico & Canada)
Internet: www.lakos.com
E-mail: info@lakos.com

Allen Bradley “Pico” PLC (Standard)

< Programmable logic relay

e Pre-programmed at factory

« Can be programmed for multiple operating/monitoring functions
Consult Lakos for applications and more information.

Lakos Separators are manufactured and sold under one or more of the following U.S. Patents: 3,289,608; 3,512,651;
3,568,837; 3,701,425; 3,947,364; 3,963,073; 4,027,481; 4,120,795; 4,123,800; 4,140,638; 4,147,630; 4,148,735;
4,305,825; 4,555,333; 5,320,747; 5,338,341; 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545; 5,653,874;
5,894,995; 6,090,276; 6,143,175; 6,167,960; 6,202,543; Des. 327,693; and corresponding foreign patents, including
600 12 329.4-08 (Germany) and EP 1 198 276 B1 (EU); other U.S. and foreign patents pending.

p:‘; Printed on recycled paper LS-640F (Rev. 1/08)
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@ LAKOS ﬂ

Heavy-duty solids purging systems
to eliminate routine manual purging.
Fully electric - fully automatic.

Flush separated solids from your LAKOS Separator at intervals
you select: never too often, never too late.

- Saves valuable liquids

« Assures maximum performance

« Eliminates costly manual routine labor

« Promotes concentrated solids purging for easy handling

The durable LAKOS Motorized Ball Valve is capable of
handling all fine solids, fibrous solids and mild abrasives. It’s
also effective for purging all typical solids (specific gravities
less than 3.6). The valve's pressure-sealed stem arrangement
allows line pressure to actually enhance its shut-off sealing
ability, providing further resistance against leakage.

The specially matched actuator (to operate the valve) boasts
a long list of manufactured features to assure trouble-free
operation. Included are:

 Heat-treated, high alloy gears
« Rugged, high-torque shaded-pole single phase motor
« Integral overload protection

« Permanently lubricated housing eliminates routine maintenance

« NEMA-4x rated valve housing
+ Voltage options 120 or 240 VAC

Controller

+ Fully unattended automatic operation

. Serves worldwide single-phase voltages,
from 100 to 240 VAC, 50/60Hz (5 amp max.) Consult factory
for additional voltage options

« 0-300hr for programming purge cycle frequency and duration

« Solid state reliability; no routine

Auto Purge with Motorized Ball Valve

SUGGESTED INSTALLATION

LAKOS
Separator

Purge Outlet
Manual Valve
Recommended

LAKOS Motorized

Union Purge Valve LAKOS
Auto-Purge
Controller
L] ’
[ 1
;7 —
Union To Power
Source
l Solids
Discharge

ILLUSTRATION OF CONTROLLER FACE
7 N\

S LAKOS ©

Part# 121187 Purge Frequency
Sec|
1sec - 300hr 8 |

Outer Dial
100 - 240 VAC & e 1 3
50/60Hz gf 'Off" Light is lit during cycle.
5amp
Hrs
u]

Purge Duration
Inner Dial
"On" Light is lit during purging.

Power Fuse Manual
Purge
(Press & Release)

MRON H3CR-FEN-300 ?

Ve
N

WIRING DIAGRAM

maintenance required

+ Durable NEMA-4x rated housing; IP 66
equivalent

« Compression molded, fiberglass reinforced
polyester housing

« Box is UL, CSA rated, completed controller
meets CE requirements

+ Non-volatile memory - all controller
settings are maintained in the event of a

On/Momentary Switch

e[ 2]
White
wovm 220VAC
(Customer Houkup

_nNo_ BLUE

NC Red

Grounding Lug  [[6]T5][4] 3]
on back of
Face Plate

L

Relay

Com  White

5 Amp Fuse
On-Off Switch

loss of power; no programming required

See reverse for additional specifications

LAKOS

Separators and Filtration Solutions





LAKOS Motorized Ball Valves and
Actuators

Operation

The LAKOS Motorized Ball Valve functions according to the
program of the LAKOS controller. To purge solids from the
LAKOS Separator, the controller trips a relay which then
energizes the valve’s actuator, driving the valve open to
allow solids to pass. Purging is stopped when the LAKOS
controller, as programmed, again trips the relay

(this time to its original position), thereby re-energizing
the actuator to drive the valve closed, which halts purging.

Specifications

« Maximum Valve Pressure: 150 psi (10.3 bar). For higher
pressures, consult factory

« Temperature Range: 0°-250°F (4.4°-121°C)

. Standard valve body is bronze. Also available in stainless
steel for added corrosion resistance

. Stainless steel ball with teflon seat

Valve Line Size Valve Weight

Model N.PT., female Ibs. kg
ABV-07 3/4inch 16 7
ABV-15 1-1/2 inch 23 11
ABV-20 2 inch 25 12

NOTE: Larger valve sizes also available. Consult factory for
details.

Liquid Loss

When the application allows that purging is the final
handling of the separated solids, it may be important

to know the volume of fluid which may be lost when
purging. This information is subject to variations, based
on separator size, flow rate and system pressure. Volumes
noted here identify the total volume purged (both liquid
and solids).

Purge Size | 10 Second Duration*
3/4-inch 3-12 gallons
12-45 liters
11/2-inch 12-50 gallons
45-190 liters
2-inch 25-95 gallons
95-360 liters

* Motorized ball valves require a minimum purge duration
of 10 seconds.

Limited Warranty

All products manufactured and marketed by this
Corporation are warranted to be free of defects in material
or workmanship for a period of one year from date of
delivery.

If a fault develops, notify us, giving a complete description
of the alleged malfunction. Include the model number(s),
date of delivery and operating conditions of subject
product(s). We will subsequently review this information
and, at our option, supply you with either servicing

data or shipping instructions and returned goods
authorization. Upon prepaid receipt of subject product(s)
at the instructed designation, we will then either replace
such product(s) at our option and, if determined to be a
warranted defect, we will perform such necessary product
repairs or replace such product(s)

at our expense.

This limited warranty does not cover any products,
damages or injuries resulting from misuse, neglect,
accident, normal expected wear, improper installation or
operation contrary to factory recommendations. Nor does
it cover equipment that has been modified, tampered with
or altered without factory authorization.

No other extended liabilities are stated or implied and this
warranty in no event covers incidental or consequential
damages, injuries or costs resulting from any such
defective product(s).

Lakos Separators are manufactured and sold under one or more of the following U.S. Patents:
5,320,747; 5,338,341, 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545; 5,653,874; 5,894,995; 6,090,276; 6,143,175;
6,167,960; 6,202,543; 7,000,782; 7,032,760 and corresponding foreign patents, other U.S. and foreign patents pending.

LAKOS

Separators and Filtration Solutions

1365 N. Clovis Avenue ¢ Fresno, California 93727 USA
Telephone: (559) 255-1601 ¢ Fax: (559) 255-8093
Toll-Free: (800) 344-7205 (USA, Canada & Mexico)
Internet: www.lakos.com ¢ E-Mail: info@lakos.com
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TowerClean Systems

Packaged Separator Systems for Cooling Towers and Remote Sumps
Designed to remove solids efficiently from liquids

Eliminate Basin Cleaning!

Flow Range: Standard Pressure Rating:
30-1100 U.S. gpm* 150 psi on TCX/TCI
(7-250 m3/hr) (10.34 bar)

*Contact LAKOS for higher flow rate options

|

TCX Series 4
with accessible
separators
Energy Efficient, Environmentally
Friendly Designs
® Save energy, water and money s
® Reduce biofouling and the risk of Solids 8
A A . Recovery
Legionnaires Disease 5 Vessel

® Eliminate manual basin cleaning
® Minimize maintenance & downtime

® Virtually eliminate underdeposit corrosion

® Protect the environment and natural resources TCI Series

® Optimize the effectiveness of water with o
treatment programs non-accessible
separators

® Maximize equipment life

® Increase thermal performance of your heat Automatic
exchanger or chiller Purge Valve

(optional
equipment)

LAKOS is a proud member of ASHRAE,
BOMA and the U.S. Green Building Council

COOLING
Co0L LAKOS

Separators and Filtration Solutions





LAKOS

Separators and Filtration Solutions

Typical Installations

CO Tower Basin Cleaning with Model Selection

TowerClean SVStem and Since active and directed circulation

HydroBoosters of basin/sump liquids is required
for effective solids removal, model
selection for the TowerClean
system is based upon the size of
the basin or remote sump. This
is best determined with these
calculations:

Filtered water
flows to LAKOS
HydroBoosters

For Packaged Cooling Towers

Len?th Width

Flow _""of " x of x 1

Rate Basin Basin
(feet) (feet)

For Remote Sumps With Water

LAKOS Depth Greater Than 3 ft**
HydroBoosters

Direct Solids .

To TowerClean Flow _Len?th « Wg:lfth « 15
System Rate ~ B:sin Basin '

Filtered water to

(feet) (feet)
chillers/ heat

) 52 LAKOS
exchangers Contaminants TowerClean
are directed to ..
TowerGlean Remo \iésien”; After determining the
system Collects The required Flow Rate,
Solids refe'r to_the Max
Basin Size column
in the Performance
section on the next
Download page. Select the model

Our HVAC Return
On Investment
Software

that has an equal or next larger
Flow Rate. For Flow Rates larger
than those shown, two or more

systems are needed or a custom

system must be configured. Please
\ consult the factory.
By Horwy
Filtration Helps You

Save Water and Eaargy! **Please confirm system selection
W LANGS, coum with factory.
HydroBoosters
Directed turbulence maximizes cleaning efficiency in the tower basin/remote sump. 1 US gpm
LAKOS HydroBoosters provide that turbulence with patented vortexing action as Flow boosted to 6 US gpm enters
shown. Swivel clips are available as shown in the picture below. Many cooling through HydroBooster HydroBooster
tower manufacturers offer factory-installed basin sweeping piping. Please consult
LAKOS for proper equipment selection.
Connection Extension Size Input Flow ‘f

Model Size (inches) (minimum) and Output Effect
HB-10-K 3/4" male NPT 3/4" 10 US gpm and 60 US gpm "*

(2 m3/hr and 12 m3/hr)
HB-18-K 3/4" male NPT 1” 18 US gpm and 108 US gpm oy Ty,

(4 m’/hr and 24 m’/hr) Video of actual operation is available
HB-35-K 1” male NPT 1 1/4” 35 US gpm and 210 US gpm P

(8 m3/hr and 48 m3/hr)
*TSN-0025-B | 1/4” male NPT —- 4.2 US gpm

(1 m3/hr)

NOTE: These flow rates are based on an input pressure of 20 psi (1.4 bar)
Minimum water level above centerline of HydroBooster should be 2 inches

* This is a flat-fan spray nozzle (brass) for use in applications with a shallow deck
in the basin. May be combined with HydroBoosters

HydroBooster with swivel clips
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General Specifications

Performance
Separator Model Inlet TCI/ Weight TCX | Weight Max Full Load Amperage

TClor TCX Flow Flow | Inlet Outlet | Piping | Empty Empty | Empty Empty | Pump | Basin
Model TCI TCX US gpm m3/hr | (flanged) | (grooved) | To Use* | (lbs) (kg) (Ibs) (kg) HP (sqft) | 230V 460V 575V
0030-SRV ILB-0100 [HTX-0016 30 7 |11/2"thd 1" 2" 3N 141 320 145 1 30 4.2 21 1.7
0065-SRV ILB-0150 [HTX-0038 65 15 2" thd 11/2" 212" 352 160 424 192 3 65 9.6 48 39
0100-SRV ILB-0200 |HTX-0060 100 23 3" 2" 3" 477 217 577 262 5 100 152 76 6.1
0145-SRV ILB-0250 | HTX-0085 145 33 3" 2 1/2" 4" 480 218 631 286 5 145 152 76 6.1
0200-SRV ILB-0300 |HTX-0130 200 45 3" 3" 4" 547 248 662 300 7.5 200 22 1 9
0280-SRV ILB -0350 |HTX-0200 280 64 4" 4" 6" 656 298 820 372 10 280 28 14 1"
0400-SRV HTH-0285 [HTX-0285 | 400 91 6" 4" 6" 1065 483 1153 523 15 400 42 21 17
0525-SRV HTH-0285 | HTX-0285 525 19 6" 4" 8" 1235 560 1318 598 20 525 54 27 22
0600-SRV HTH-0450 | HTX-0450 600 136 6" 6" 6" 1535 696 1580 "7 25 600 57 28 23
0825-SRV HTH-0450 | HTX-0450 825 187 8" 6" 8" 1793 787 1771 803 30 825 80 40 32
1100-SRV HTH-0500 [HTX-0500 | 1100 250 8" 6" 10" 1794 815 1847 838 40 1100 104 52 41
LAKOS recommended inlet pipe size All TowerClean systems are rated for 150 psi (10.3 bar) maximum pressure

TClor TCX DimA Dim B DimE - TCI Dim E - TCX $

Model inches  mm inches mm inches mm inches mm

0030-SRV 393/4 1010 24 610 44516 1125 46 1/8 172 TowerClean

0065-SRV 393/4 1010 24 610 441116 1119 46 1/8 172

0100-SRV 393/4 1010 24 610 47 1194 48 1/8 1222

0145-SRV 393/4 1010 24 610 47112 1207 49 3/8 1254

0200-SRV 393/4 1010 24 610 50112 1283 513/8 1305

0280-SRV 393/4 1010 24 610 62 1575 67 1/16 1703

0400-SRV 48 1219 30 762 69316 1757 69 3/16 1757

0525-SRV 48 1219 30 762 69316 1757 69 3/16 1757

0600-SRV 60 1524 36 914 84 15/16 2157 8415/16 2157

0825-SRV 60 1524 36 914 84 15116 2157 851/16 2161

1100-SRV 60 1524 36 914 84 15/16 2157 851/16 2161 =

More detailed CAD drawings and CSI specifications are available at www.lakos.com

OUTLET

Fluid enters
through INLET

5]

Free of solids,
remaining fluid
spirals up by
force of the

Internal
Swirlex tangential
slots accelerate
liquid flow and
solids

©

Solids heavier than

water are moved to
the outer wall of the
Separation Barrel via
centrifugal action

LAKOS Separators: How

It Works

System Components

LAKOS Separator (different units for different
configurations, see “Performance” chart above)
Centrifugal Pump w/silicon carbide/Viton®
seals, rated for 100 ft. TDH (nominal)

Basket Strainer

LAKOS Solids Recovery Vessel (SRV) with
Indicator Package (SRI)

Inlet/Outlet Pressure Gauges

Fully Assembled On A Skid

All Interconnecting Piping and Valves

UL Listed/NEMA 4X Motor Starter and Controls

Optional Equipment:

Inlet/Outlet Valve Kit (Recommended)
Dry Electrical Contact (DEC) for Solids

Vortex up to
the Outlet

0

Patented
Internal
Vortube

improves
removal
efficiency
of smaller
particles

o

Solids are separated
from the main water
stream when they
hit the gap between
the Separation Barrel
and the Vortex
Deflector Plate and
are spun out and
into the Collection
Chamber.

Recovery Vessel

Indicator Package (SRI)
Motorized Ball Valve or Fail-Safe Valve
(in place of Solids Recovery Vessel) for

Automated Purging

PLC (programmable logic controller)
Premium Efficiency Motor
International voltages and 50 Hz
Higher pressures available

Viton® is a registered trademark of DuPont
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TowerCleanPl.:

Filters solids down to .35

micron
Conversion Kits

Kits to convert a TowerClean
system to a TowerCleanPLUS

include a single or dual cartridge filter
system on a skid (shown below) and
instructions for conversion.

Plus Systems
Include A
Cartridge

Filter

| Recovery
TC/TCX Model
TCI/TCX-0065
TCI/TCX-0100
TCI/TCX-0145
TCI/TCX-0200
TCI/TCX-0280

L_’ Vessel
J—' e
r 1
. TCI/TCX-0400

) *TCI/TCX-0525
Includes Models TPI and TPX *TCI/TCX-0825
TPX Models are accessible separators

*TCI/TCX-1100

Conversion Kit
PLUS-0065-TB/TC
PLUS-0100-TB/TC
PLUS-0145-TB/TC
PLUS-0200-TB/TC
PLUS-0280-TB/TC
PLUS-0400-TCI/TCX
PLUS-0525-TCI/TCX
PLUS-0825-TCI/TCX
PLUS-1100-TCI/TCX

*These are dual cartridge filters

TowerCleanPLUS
. . . . . =N &
TPl or TPX Dim A DimB DimC Dim D DimE
Model inches mm inches mm inches mm inches _mm inches mm F
0065-SRV 393/4 1010 48 1219 24 610 24 610 47 13/16 1215
0100-SRV 393/4 1010 48 1219 24 610 24 610 517116 1307
0145-SRV 39314 1010 48 1219 24 610 24 610 53112 1359
0200-SRV 393/4 1010 48 1219 24 610 24 610 56 1/2 1453
0280-SRV 393/4 1010 48 1219 24 610 24 610 69 1/4 1759
0400-SRV 48 1219 54 1372 24 610 24 610 771/8 1959
*0525-SRV 48 1219 54 1372 393/4 1010 24 610 771/8 1959
*0825-SRV 60 1524 60 1524 393/4 1010 24 610 93 5/8 2378
*1100-SRV 60 1524 60 1524 39 3/4 1010 24 610 93 5/8 2378
*These are dual cartridge filters
More detailed CAD drawings
Pe rforma nce available at www.LAKOS.com
Separator Model Cartridge™ Inlet TPI/ Weight TPX /| Weight Max | Full Load Amperage
TPlor TPX Flow Flow | Flow Flow | Inlet Outlet | Piping | Empty Empty Empty Empty |Pump|Basin
Model TPI TPX |US gpm m3/hr |US gpm m3/hr | (flanged) (grooved)|To Use*| (lbs)  (kg) (bs)  (kg) HP |(sqft)| 230V 460V 575V
0065-SRV  [ILB-0150 | HTX-0038 65 15 10 23 2'thd 112" | 212" 650 295 592 269 3 55 86 42 34
0100-SRV [ILB-0200 |HTX-0060 | 100 23 20 45 3 2" 3 685 310 685 310 5 80 | 127 64 5
0145-SRV_[ILB-0250 [ HTX-0085 | 145 33 30 6.8 3 212" 4" 700 318 700 318 5 [ 120 | 127 64 5
0200-SRV [ILB-0300 |HTX-0130 | 200 45 30 6.8 3 3 4" 731 332 823 373 75| 170 | 189 94 76
0280-SRV [ILB-0350 |[HTX-0200 | 280 64 50 114 4" 4" 6" 818 371 1045 474 10 | 230 | 241 12 96
0400-SRV_[HTH-0285 | HTX-0285 | 400 A 50 114 6" 4" 6" 1264 573 1350 612 15 | 350 | 36 179 143
0525-SRV  |HTH-0285 | HTX-0285 | 525 119 90 204 6" 4" 8" 2210 1002 1685 764 2 | 435 | 48 24 19
0825-SRV  [HTH-0450 | HTX-0450 | 825 187 90 204 8" 6" 8" 2535 1150 2535 1150 30 [ 735 70 3B 278
1100-SRV  |HTH-0500 | HTX-0500 | 1100 250 90 204 8" 6" 10" 3635 1649 3635 1649 40 | 1010 | 94 47 376

* LAKOS recommended inlet pipe size ** Cartridge filters available in 0.35, 1, 5 and 10 micron sizes

LAKOS

All TowerCleanPLUS systems are rated for 100 psi (6.9 bar) maximum pressure

LAKOS is the recognized leader in solids removal from liquids in the Heat Transfer Industry. With
the most complete line of filtration, including separators, media and cartridge filtration, LAKOS

Separators and Filtration Solutions

1365 North Clovis Avenue
Fresno, California 93727

info@lakos.com

www.lakos.com

can provide you with the best filtration solutions to your fouling problems. Choose LAKOS for
customized solutions to your filtration needs.

Lakos Separators are manufactured and sold under one or more of the following U.S.
Patents: 5,320,747; 5,338,341; 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545;
5,653,874; 5,894,995; 6,090,276; 6,143,175; 6,167,960; 6,202,543; 7,000,782; 7,032,760
and corresponding foreign patents, other U.S. and foreign patents pending.
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High performance liquid-solids separation systems

Exclusive internal acceleration creates maximum
performance to achieve maximum protection of
fluid handling systems from unwanted solids

(see illustration inside for details). Its advanced

& patented design, building upon the performance
LAKOS is known for, now also removes 50% more of
the finer solids (< 40 microns), resulting in higher
aggregate solids removal. Independently tested.
Proven superior for today's demanding filtration
requirements. For settlable solids only.

Trouble-free operation & advanced
purging/solids-handling concepts keep fluids
clean and concentrate separated solids

No screens or filter elements to clean or replace;
no messy servicing routines

No backwashing; zero fluid loss options

Low & steady pressure loss

Choice of profiles to accommodate
space/piping limitations

Rigid couplings for fast and easy internal access

Swirlex internal accelerating slots for optimum
solids-removal performance; patented

Vortube for enhanced solids
separation/collection; patented

Optional solids handling package without
liquid loss or excessive piping

Grooved inlet/outlet connections for easy installation

In-line inlet/outlet configuration for simplified piping
(low-profile models only)

Flow range:
16 - 12,750 U.S. gpm
(4 - 2895 m3/hr) per unit

Maximum standard
pressure rating:
150 psi (10.3 bar)

Unishell construction for easy installation

Optional material construction & ASME code

LAKOS is a proud member of ASHRAE,

BOMA and the U.S. Green Building Council

How-it-Works Illustration

Model Specifications

Installation & Operating Instructions

Maintenance & Purging

Engineering Specifications

LAKOS

Separators and Filtration Solutions






How It Works

Solids Removal Chart

Grooved-end
connections

at inlet and
outlet for

fast, secure,
easy installation

Rigid coupling for
internal access;
flange is standard for
HTX-3500 and larger

Performance %

Internal Swirlex
tangential slots
accelerate flow

to maximize
separation of solids

74+ 74-40  40-20

[ ]single Pass [JJli] Recirculated Flow

Fluid and pressure
drawn by Vortube to
more positively allow
even finer solids to be
drawn into solids
collection chamber
(Separated, instead
of entering vortex
flow to outlet)

Particles are
separated from
fluid via
centrifugal action

Free of separable
solids, fluid spirals
up the vortex to
the outlet

Vortex flow draws
fluid and pressure
from the solids
collection chamber
via the Vortube
Purge ——— ) J
Connection

(refer to purge \ X :
options below)
ABV Purge Option SRV Purge Option

. Outlet

[=]

Inlet Separator
Lakos Separators are manufactured
and sold under one or more of the
following U.S. Patents: Ty —— =
5,320,747; 5,338,341; 5,368,735; BoX 2
5,425,876; 5,571,416; 5,578,203;
5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175; 6,167,960; Automatic
6,202,543; 7,000,782; 7,032,760 and Ball Valve (ABV)
corresponding foreign patents, other With Timer

U.S. and foreign patents pending. *h:
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Solids Recovery
Vessel (SRV)

%- Excess purge

A
System Y liquid return
Flow 4 to pump suction
Pump

System Flow






Specifications

Flow Rate (m3/hr)

Inlet/Out(ljet s Weight
Groove Purge Size Collection : :
Model* Flow Range Coupling** Male Chamber Capacity Weight with Water
U.S. gpm m3/hr N.P.T. gal liters lbs kg lbs kg
HTX-0016 16-30 4-7 1" 3/4" 02 08 45 20 57 26
HTX-0028 28-45 7-10 1-1/4" 3/4" 0.5 1.8 69 31 89 40
HTX-0038 38-65 9-15 1-1/2" 3/4" 0.7 2.8 92 42 124 56
HTX-0060 60-100 14-23 2" 3/4" 1.4 54 160 73 233 106
HTX-0085 85-145 19-33 2-1/2" 3/4" 1.4 5.4 202 92 295 134
HTX-0130 130-225 30-51 3" 3/4" 1.5 5.6 214 97 302 137
HTX-0200-L . . 1.0 3.8 408 185 | 595 270
HTX-0200-V 200-325 45-74 ) Ea 2.6 9.8 381 173 568 258
HTX-0285-L . . 2.1 7.9 476 216 | 751 340
HTX-0285-V 285-525 65-120 4 1172 5.4 20.5 420 191 659 299
HTX-0450-L . o 2.8 10.6 634 288 | 1048 476
HTX-0450-V 2Lz Y 8 (g2 6.7 25.4 593 269 | 962 436
HTX-0500-L . . 2.8 10.6 642 291 | 1056 479
HTX-0500-V 500-1100  114-250 6 1172 6.7 25.4 600 272 | 969 439
HTX-0810-L . o 6.2 23.5 760 345 | 1532 695
HTx-0810.y | 810-1670  184-379 8 (g2 12.5 47.3 786 357 | 1423 645
HTX-1275-L ., . 11.5  43.5 | 1064 483 | 2563 1163
HTX-1275-y | 1273-3100  290-704 10 2 240 90.8 | 1092 495 | 2478 1124
HTX-1950-L . . 15.0 56.8 | 1351 613 | 3345 1517
Ty || AU axBR (2 z 315 119.2 | 1312 595 | 3163 1435
HTX-3500-L . . 50.6  191.5 | 4360 1978 | 10459 4744
HTX-3500.y | 39006800 795-1545 16 2 99.3  375.9 | 4020 1823 | 9591 4350
HTX-6700-L ., . 81.0 306.6 | 7901 3584 | 18106 8213
ey | Al ekl 20 2 162.3 614.4 | 7475 3391 | 16866 7650

*Models ending with "L" are low profile; "V" for vertical profile
**Inlet/Outlet may also be specified with ANSI flanges, DIN flanges, BSP threads or JIS threads
Maximum pressure rating: 150 psi (10.3 bar); consult factory for higher pressure requirements
Pressure loss range: 3 - 12 psi (.2 - .8 bar)
Maximum particle size: HTX - 0016 - .25 inch (6 mm); all other models - .375 inch (9 mm)

Material (standard carbon steel): Domes - A 285C/516 GR70, .25 (6 mm) minimum thickness

Other parts - A - 36, A - 53B or other quality grade, .25 (6 mm) minimum thickness
Paint coating: Acrylic urethane, spray-on black

Flow vs. Pressure Loss

Flow Rate (U.S. gpm)
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HTX-0016
HTX-0028
HTX-0038
HTX-0060
HTX-0085
HTX-0130
HTX-0200
HTX-0285
HTX-0450
HTX-0500
HTX-0810
HTX-1275
HTX-1950
HTX-3500
HTX-6700
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Maintenance/Purging

1. LAKOS HTX Separators must be
purged regularly to remove the
separated solids from the
temporary collection chamber.

2. AUl purge hardware should be
installed prior to any elbows or
turns in the purge piping. Avoid
“uphill” purging, which can clog
purge piping and hinder effective
solids evacuation.

3. For best results, purging is
recommended while the LAKOS
Separator is in operation,
utilizing system pressure to
enhance solids evacuation.

4. LAKOS provides a full selection
of rugged, durable automatic
purging and solids-handling systems
to optimize the performance of
your separation system.

CAUTION: Economy-type valves
typically fail prematurely in the
harsh/abrasive environment of
solids purging.

5. Be sure to include an isolation
valve prior to the automatic valve
(available from LAKOS at an
additional cost) in order to
facilitate servicing of the automatic
valve without system shutdown.

6. Internal Access Feature:

To inspect or clear an unusual
blockage in the upper chamber,
interrupt flow to the LAKOS
Separator and relieve pressure (via
the purge valve). Remove the spool
from the separator’s outlet (or, if
no spool has been installed,
disconnect and remove piping on
the outlet) to make space for
removing the separator’s upper
section. Disconnect the rigid
coupling or flange and carefully
pull out the separator’s vortex
outlet assembly. Inspect or clean
the inlet chamber as necessary.
Lubricate the coupling’s seal
before re-installing the vortex
assembly. Re-install piping and
gaskets as necessary.

Page 4

Installation Instructions

LAKOS HTX Separators are shipped on skids or

in wooden crates. Support legs (when applicable)
are detached for shipping. A large ring, located
on the unit’s side or upper chamber, is provided
for hoisting as necessary.

A suitable foundation is necessary to
accommodate the LAKOS Separator’s weight
including liquid (see data, page 3). Anchor bolts
are recommended in the base of the legs (low
profile) or skirt (vertical profile).

Prior to installation, inspect the
inlet/outlet/purge connections for foreign
objects incurred during shipping/storage.

Inlet/outlet pipe connections to the LAKOS
Separator should be a straight run of at least
five pipe diameters to minimize turbulence
and enhance performance.

Proper purge hardware and/or solids-handling
equipment is required to flush separated solids
from the separator (see details, page 2).

All LAKOS Separators operate within a prescribed
flow range (see data, page 3). Pipe size is not

a factor in model selection. Use appropriate
hardware to match the inlet/outlet size.
Grooved couplings are not included with the
separator. Optional flanged connections are
available upon request.

Inlet pressure to the LAKOS Separator must be
at least equal to or greater than the anticipated
pressure loss through the separator (see pressure
loss chart, page 3) plus 15 psi (1 bar) plus
whatever downstream pressure is required.

Pressure gauges are required at both the inlet
and outlet of the separator in order to monitor
pressure loss and proper system flow (see “Flow
vs. Pressure Loss” chart, page 3). Gauge kit
available from LAKOS at additional cost. If
separator operates with an open discharge,

a valve should be installed to create a back
pressure of at least 5 psi (.3 bar).

Winterizing is important if the LAKOS Separator

is to remain idle in freezing temperatures. Drain
liquid as necessary to avoid expansion of water

to ice and related damages.





Low Flow Rates

[

©®

A Outlet

B
QO ©o—09 [%
||| dInlet

T ] |
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-

V¥ Solids Purge

Inlet/Outlet Pressure Gauge Taps

1/4-inch NPT female; required at
both inlet and outlet for proper
flow verification; optional kit
available, including inlet/outlet
pressure gauges with petcock
valves and a manual isolation
valve for the purge connection

Rigid Coupling Connection

Provides for complete access to
the upper chamber, acceleration
slots and internal separation
barrel; 2-piece

Connection Spool

When removed, provides space
for accessing internals of
separator via rigid coupling.
Not included with separator,
available separately

Note: These units may also be
specified with optional support
skirt or legs. Consult factory
for details.

Top View

Model . A . B . (o ) D ) E

mn mm mn mm mn mm n mm n mm
HTX-0016 33-3/16 843 | 9-13/16 249 7 178 | 7-15/16 202 4-1/2 114
HTX-0028 35 889 | 12-5/16 313 7 178 8-1/16 205 5-9/16 141
HTX-0038 37-9/16 954 12-1/2 318 8 203 8-1/8 206 6-5/8 168
HTX-0060 | 46-13/16 1189 | 15-3/4 400 11 279 8-1/8 206 8-5/8 219
HTX-0085 54-5/8 1387 | 15-3/4 400 15 381 9-5/8 244 8-5/8 219
HTX-0130 57-3/4 1467 | 15-3/4 400 16 406 10-1/2 267 8-5/8 219

Dimensions for reference only.
Consult factory when pre-plumbing.
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Low Profile

Inlet/Outlet Pressure Gauge Taps

1/4-inch NPT female; required at
both inlet and outlet for proper
flow verification; optional kit
available including inlet/outlet
pressure gauges with petcock
valves and a manual isolation
valve for the purge connection

Inspection/Drain Plug

1/2-inch NPT female; provides
access to upper chamber for
inspection of slot area; also
allows for draining the upper
chamber if necessary

Rigid Coupling Connection

High Flow Rates

Provides for complete

access to the upper chamber,
acceleration slots and
internal separation barrel;
model HTX-3500 and larger
uses flange

Lifting Ring

For installation purposes

Connection Spool

When removed, provides space
for accessing internal of
separator via rigid coupling.
Not included with separator,
available separately

Hand-Hole Inspection Port

Provides access to
collection chamber

Dimensions for reference only.
Consult factory when pre-plumbing.
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Model A B c D

in mm in mm in _mm in _mm in mm in  mm
HTX-0200-L |40-11/16 1033 | 64-3/4 1645 | 40 1016 | 21 533 | 11 279 | 10-3/4 273
HTX-0285-L 44 1118 | 70-1/16 1780 | 40 1016 | 21 533 | 11 279 [ 12-3/4 324
HTX-0450-L | 51-1/2 1308 | 85-1/16 2161 | 40 1016 | 24 610 | 12 305 14 356
HTX-0500-L | 51-1/2 1308 | 85-1/16 2161 | 40 1016 | 24 610 | 12 305 14 356
HTX-0810-L | 57-5/16 1456 | 92-7/8 2357 | 40 1016 | 30 762 | 14 356 18 457
HTX-1275-L | 72-7/16 1840 |118-13/16 3018 | 40 1016 | 33 838 | 18 457 22 559
HTX-1950-L | 79-5/8 2022 | 130-3/4 3321 | 40 1016 | 38 965 | 18 457 24 610
HTX-3500-L | 111-3/4 2838 | 189-1/2 4813 | 60 1524 | 51 1295 | 26 660 36 914
HTX-6700-L | 131-3/4 3346 | 226-9/16 5755 | 60 1524 | 60 1524 | 30 762 42 1067
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High Flow Rates Vertical Profile

(@) <[]
Solids
v Purge
Outlet Top Views
>
Recommended
Q Direction
of Inlet/Outlet
Piping to Control
Vibration
q Base Plate

Model . A . . C . D .

in mm in  mm in mm in mm in mm
HTX-0200-V | 74-1/16 1881 16 406 21 533 11-3/4 298 | 10-3/4 273
HTX-0285-V | 66-9/16 1691 18 457 21 533 | 14-3/16 360 | 12-3/4 324
HTX-0450-V | 82-5/16 2091 20 508 24 610 13-3/8 340 14 356
HTX-0500-V | 82-5/16 2091 20 508 24 610 13-3/8 340 14 356
HTX-0810-V 91 2311 26 660 30 762 | 16-7/16 418 18 457
HTX-1275-V | 117-3/16 1365 30 762 33 838 18-1/2 470 22 559
HTX-1950-V | 129-7/8 3299 32 813 38 965 |18-11/16 475 24 610
HTX-3500-V | 184-1/16 4675 42 1067 51 1295 | 39-1/8 994 36 762
HTX-6700-V | 220-1/4 5594 52 1321 60 1524 42 1067 42 1067

b Inlet/Outlet Pressure Gauge Taps

1/4-inch NPT female; required at
both inlet and outlet for proper
flow verification; optional kit
available, including inlet/outlet
pressure gauges with petcock
valves and a manual isolation
valve for the purge connection

D Inspection/Drain Plug

1/2-inch NPT female; provides
access to upper chamber for
inspection of slot area; also
allows for draining the upper
chamber if necessary

D Rigid Coupling Connection

Provides for complete

access to the upper chamber,
acceleration slots and
internal separation barrel;
model HTX-3500 and larger
uses flange

Lifting Rings

For installation purposes

Connection Spool

When removed, provides space
for accessing internal of
separator via rigid coupling.
Not included with separator,
available separately

) . 6 Hand-Hole Inspection Port
Dimensions
Provides access to

collection chamber

Dimensions for reference only.
Consult factory when pre-plumbing.
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Limited Warranty

All products manufactured and marketed by
this corporation are warranted to be free of
defects in material or workmanship for a
period of at least one year from date of
delivery. Extended warranty coverage
applies as follows:

ALl LAKOS Separators: Five year warranty

All other components: 12 months from date
of installation; if installed 6 months or more
after ship date, warranty shall be a
maximum of 18 months from ship date.

If a fault develops, notify us, giving a
complete description of the alleged
malfunction. Include the model number(s),
date of delivery and operating conditions of
subject product(s). We will subsequently
review this information and, at our option,
supply you with either servicing data or
shipping instruction and returned materials
authorization. Upon prepaid receipt of subject
product(s) at the instructed destination, we
will then either repair or replace such
product(s), at our option, and if determined to
be a warranted defect, we will perform such
necessary product repairs or replace such
product(s) at our expense.

This limited warranty does not cover any
products, damages or injuries resulting from
misuse, neglect, normal expected wear,
chemically-caused corrosion, improper
installation or operation contrary to factory
recommendation. Nor does it cover
equipment that has been modified, tampered
with or altered without authorization.

No other extended liabilities are stated or
implied and this warranty in no event covers
incidental or consequential damages,
injuries or costs resulting from any such
defective product(s).

1365 North Clovis Avenue
Fresno, California 93727 USA
Telephone: (559) 255-1601
FAX: (559) 255-8093
www.lakos.com
info@lakos.com

LAK

Separators and Filtration Solutions

Sample Specifications

Separator Type & Performance

The removal of specific unwanted solids from a
pumped/pressurized fluid flow system shall be accomplished
with a centrifugal-action vortex separator. Solids removal
efficiency is principally predicated on the difference in specific
gravity between the liquid and the solids. Fluid viscosity must
be 100 SSU or less.

In a single pass through the separator, given solids with

a specific gravity of 2.6 and water at 1.0, performance is
expected to be 98% of 74 microns and larger. Additionally,
particles finer in size, heavier by specific gravity and some
lighter by specific gravity will also be removed, resulting

in an appreciable aggregate removal of particles (up to 75%)
as fine as 5 microns.

In a recirculating system, 98% performance is predictable to as
fine as 40 microns (given solids with a specific gravity of 2.6),
with correspondingly higher aggregate performance percentages
(up to 90%) of solids as fine as 5 microns.

Performance Requirement

Separator performance must be supported by published
independent test results from a recognized and identified test
agency. Standard test protocol of upstream injection,
downstream capture and separator purge recovery is allowed
with 50-200 mesh particles to enable effective, repeatable
results. Single-pass test performance must not be less than 95%
removal. Model tested must be of the same flow-design series
as specified unit.

Separator Design & Function

A tangential inlet and mutually tangential internal accelerating
slots shall be employed to promote the proper velocity
necessary for the removal of the separable solids. The internal
accelerating slots shall be spiral-cut for optimum flow transfer,
laminar action and particle influence into the separation barrel.
The separator's internal vortex shall allow this process to occur
without wear to the accelerating slots.

Separated particle matter shall spiral downward along the
perimeter of the inner separation barrel, in a manner which
does not promote wear of the separation barrel, and into
the solids collection chamber, located below the vortex
deflector plate.

To insure maximum particle removal characteristics, the
separator shall incorporate a vortex-induced pressure relief line
(Vortube), drawing specific pressure and fluid from the
separator's solids collection chamber via the outlet flow's
vortex/venturi effect, thereby efficiently encouraging solids
into the collection chamber without requiring a continuous
underflow or excessive system fluid loss.

System fluid shall exit the separator by following the center
vortex in the separation barrel and spiral upward to the
separator outlet.

Purging & Solids Handling

Evacuation of separated solids shall be accomplished
automatically, employing a dedicated solid-state controller in a
NEMA 4 housing. Available for worldwide single-phase voltages
of 24VAC to 250VAC. Programming options to include a purge
frequency range of every 60 seconds to every 23 hours, 59
minutes. Purge duration options range from 10 seconds to 59
minutes, 59 seconds. Non-volatile memory. Meets CSA
requirements. This controller shall automatically operate one of
the following techniques:

Motorized Ball Valve - An electrically-actuated valve shall be
programmed at appropriate intervals and duration in order to
efficiently and regularly purge solids from the separator's
collection chamber. Valve body shall be bronze (optional
stainless steel also available). Valve ball shall be stainless steel
with teflon seat. Valve size:

®

Pneumatic Ball Valve - A fail-safe valve shall be programmed at
appropriate intervals and duration in order to efficiently and
regularly purge solids from the separator's collection chamber. A
spring-control shall provide that this full-port valve closes in the
event that compressed air or electricity is interrupted. Valve body
shall be bronze (optional stainless steel also available). Valve ball
shall be stainless steel with teflon seat. Valve size:

Solids Recovery Vessel - Separated solids shall be continuously
purged under controlled flow into a vessel equipped with one (or
three, depending on the model specified) 25-micron fiberfelt solids
collection bag. Solids collection capacity: 360 cubic inches (6 liters).
If larger vessel is specified: 1080 cubic inches (18 liters). Excess
liquid shall pass through the bag and return to system flow via the
system pump's suction line.

If optional Indicator Package has been specified: System also
includes manual isolation valves for use when servicing the
collection bag; sightglass for verification of flow through the vessel;
annunciator for indicating when the collector bag needs
cleaning/replacement; flow control orifice to minimize fluid
volume/velocity through the vessel and collector bag; clamps,
tubing and specialty piping for completing the system assembly.

Systemization (a specified option only)

The separator and its accessories shall be packaged as a complete
system, with all componentry from a single source. In addition to
the equipment already specified, the system shall also include
pressure gauges with petcock valves for both the inlet and outlet
of the separator and an isolation valve at the purge outlet for
servicing of the automatic valve as necessary without interrupting
system flow.

A connection spool shall also be included for installation on the
separator’s outlet to properly facilitate the separator’s internal
access feature.

Separator Details
A. Inlet & outlet shall be grooved connections, size:
B. Purge outlet shall be threaded with
screw-on flange, size:
C. The separator shall operate within a flow range of:
D. Pressure loss shall be between 3-12 psi (.2 - .8 bar), remaining
constant, varying only when the flow rate changes.

Separator Construction

The separator shall feature the following access capabilities for

either inspection or the removal of unusual solids/debris:

« An upper-chamber full-size grooved coupling (flange for
HTX-3500 and larger), allowing complete access to the inlet
chamber, acceleration slots and internal separation barrel

» A hand-hole port at the collection chamber (model HTX-0285
and larger only)

« A 1/2-inch inspection/drain, located at the lowest
point of the upper chamber

The separator shall be constructed of A-36, A-53B or equivalent

quality carbon steel, minimum thickness of .25 inches (6.35 mm).

Maximum operating pressure shall be 150 psi (10.3 bar), unless

specified otherwise.

Paint coating shall be acrylic urethane, spray-on, gloss black.

As a specified option only: The separator shall be constructed in
accordance with the standards of the American Society of
Mechanical Engineers (ASME), Section VIII, Division 1 for pressure
vessels. Certification shall be confirmed with the registered
“U-stamp” on the body of the separator.

Separator Source & Identification

The separator shall be manufactured by LAKOS Filtration Systems,
a division of Claude Laval Corporation in Fresno, California USA.
Specific model designation is:

vﬂ,‘ Printed on recycled paper LS-625J (Rev.11/11)
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Glosed

An effective closed-tank method for
handling purged solids and liquids.

Capturing separated solids for easy handling and returning purged
liquid back into the system, this compact package eliminates costly
liquid loss, messy open containers and the problems often
encountered when drains or other means of solids/liquids disposal
are remote or nonexistent. Separated solids are simply purged at a
continuous rate directly into a solids retention vessel, which is
integrally equipped with three solids collection bags in stainless steel
baskets. Purged liquid, passing through the polyester-felt bags, is
then drawn back into the system typically by means of the system
pump’s suction (see diagram).

Basic CRS Package

Retention Vessel: Carbon steel'. Internal epoxy coating.

Retention Vessel Lid: Carbon steel dome, with “T” Bolt Closure
and a spring-assisted opening mechanism.

Internal Baskets: Three stainless steel.

Purge Collector Bags: Polyester-felt material, 50-micron rating.
NOTE: an optional 25-micron bag may be specified. Six (6) bags
provided.

Recovery System

p)ed e)r)rd

dr) )
Grid=dga -1

@ Pipe Fittings: Three 1-1/2-inch pipe nipples (female, N.P.T.);
bronze? and two 1-1/2-inch pipe tees with 1/4-inch reducer bushings.

© Sightglasses: Two per package; 1-1/2-inch (female, N.P.T.);
bronze?.

O Annunciator: One per package; 1/8-inch (female, N.PT.) tubing
connections; “pressure indicator” styles.

© Flow Control Orifice: One per package; 2-1/2-inch (female,
N.PT.); chrome-plated. Included also are two 2-1/2-inch x 1-1/2-inch
bell reducers for proper installation. Maintains a constant flow of 50
U.S. gpm (11.5 m3/hr) through the CRS.

@ Clamp: Stainless steel band with hardware to mount Annunciator
to body of CRS vessel.

@ Tubing: To hook up high/low pressure connections on
Annunciator; 1/4-inch diameter poly tubing for 150 psi (10.3 bar) or
less; water use only; 6 feet (1.8m). End connectors also provided.

2Also available in stainless steel. Consult factory for any special application
requirements.

30ptional electronic contact switch is available to operate a 12W light;
125/250 VAC-28 VDC, 2 amp. (Voltage booster relay available to activate
buzzer or other indicator device).

NOTE: Annunciator is pre-set by the factory at a prescribed pressure differential
of 15 psi (1 bar).

Air Relief Valve: 1/4" Float vent valve.
"Also available in stainless steel. Consult factory for any Special
application requirements.

NOTE: Manual valves are required, but not included in basic
package.

Optional Indicator Package

To help determine when bag change-out is necessary,
choose the Optional Indicator Package. Responsive to
increased pressure differential as the vessel accumulates
with purged solids, this assembly identifies when the
solids collection bag is full, minimizing routine servicing.

© Ball Valves: Two per package; 1-1/2-inch (female,
N.P.T.) manual; bronze body?, stainless steel ball, teflon

«— System Pump

Purge Fluid Return to ‘

Solids
Purge

0. o5

seat.

See reverse for additional specifications





General Specifications CRS-836-B

Solids Collection Capacity: 1080 cubic inches/18 liters
Liquid Retention Capacity: 30.5 gallons/115.4 liters
Total System Weight (without liquid): 285 pounds/129 kg

Maximum Pressure: 150 psi/10.3 bar
Maximum Operating Temperature: 200°F/93°C

Recommended T-Bolts for
clearance to open e .
lid for servicing: Securing Lid Purge
24" (609mm) / o Collection 16"
Bag (406mm)
i
Top View
A L
\ =4
T <— Spring-Assisted N 2
Lid Opener
CRS Inlet
1-1/2-inch female, N.P.T.
(optional inlet on 4534 26"
opposite side of unit 5-3/4"
i ) (1162mm) ~ (661mm)
CRS Outlet 160 0 O 00 4
1-1/2-inch female, N.P.T. [ietet08 000001
36" l 12520 © 0% %"
(915mm) a8 e20 %0200t )
Handgrip for :::::::ZS 2 ZZ:i:Z:Z:
Opening CRS Lid Internal 111576 %2 0 2020 s} 15"
2ar Basket [1o)o;s 0 00¢0rn] (381mm)
(610mm) brererosogonery]
f ot o ooty
Drain 15%°%0% 0% 0!y
I
(178mm)
Separated solids collected in the SRV vessel must be periodically removed. The collector 4. Open the lid to the SRV vessel. Remove the retainer. Grasp the stainless steel basket

bag may be cleaned and re-used or discarded and replaced. This operation can be
performed without interrupting system flow or the LAKOS Separator’s operation (see
instructions below). Recommended maximum solids load per bag is 25 Ibs. (11 kg).

The Indicator Package uses a pressure-differential sensor to identify when the bag
should be serviced. The standard gauge will point to a red zone, indicating needed
servicing. The optional dry electric contact will engage whatever indicator is connected
(a light, buzzer, horn, etc.).

Follow these steps:
1. Close the manual valve on the purge line. Wait for 30-45 seconds.
2. Close the manual valve on the liquid recovery line.
3. Open the manual pressure relief valve to release trapped air.
IMPORTANT: Wait until all pressure has been released before proceeding.

handle and remove the entire assembly from the SRV vessel. Remove the bag(s) and
clean/replace in the basket.

. Check o-rings on the basket lip and SRV vessel lid; replace if damaged. Replace the

basket/bag assembly in the SRV vessel. Replace the retainer. Close lid and secure
properly.

. Fully open the manual valve on the purge line.
. Use the manual pressure relief valve to vent all air from the SRV vessel. Close this

valve when liquid begins to discharge (indicating that the SRV vessel is now full of
liquid).

. Fully open the liquid recovery line valve. If the Indicator Package is installed, check

the sightglasses for proper flow to and from the SRV vessel. System is now back in
operation.

Lakos Separators are manufactured and sold under one or more of the following U.S. Patents:
5,320,747; 5,338,341; 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545; 5,653,874; 5,894,995; 6,090,276; 6,143,175;
6,167,960; 6,202,543; 7,000,782; 7,032,760 and corresponding foreign patents, other U.S. and foreign patents pending.

LAKOS

Separators and Filtration Solutions

1365 N. Clovis Avenue ¢ Fresno, California 93727 USA
Telephone: (559) 255-1601 * Fax: (559) 255-8093
www.lakos.com e info@lakos.com

0:3 Printed on recycled paper
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SideStreamClean Systems

Packaged Separator Systems for Side Stream Condenser,
Chilled and Hot Water Applications
designed to remove solids from liquids

Optimize Heat Transfer Efficiency!

Flow Range: Standard Pressure Rating:
30-1100 U.S. gpm* 150 psi on TBI/TBX
(7-250 m3/hr) (10.3 bar)

AN vl ! b Al i sl e gl b
*Contact LAKOS for higher flow rate options

_-‘.l

TBX
Series
with
accessible
separators

Cutaway views of two enhanced tubes, one BEFORE
filtration (top) and the other AFTER filtration

Solids
Recovery
Vessel

Energy Efficient, Environmentally
Friendly Designs:
LAKOS Filtration Systems

o Save energy

® Reduce biofouling and health risks

0 Minimize maintenance & downtime

ri TBI Series

with non-accessible
separators

o Helps to prevent underdeposit corrosion in
piping and heat exchangers

0 Protect the environment and natural
resources

FLETUSIOS BN TELE

o Optimize the effectiveness of water
treatment programs Automatic
Purge Valve

® Maximize equipment life (optional equipment)

o Zero liquid loss for closed loop systems

LAKOS is a proud member of ASHRAE, LAKO 5@

BOMA and the U.S. Green Building Council Separators and Filtration Solutions





LAKOS

Separators and Filtration Solutions

Typical Installations

Heat Transfer System

Cleaning with Main
SideStreamClean System
Flow

Close-up View: (& SSide
Use“dirt leg” tee tream

to enhance solids / Flow
removal 3 feet

- Reintroduced
efficiencies minimum
/ distance

Inlet/Outlet
Valve Kit
Is Recommended

Centrifugal Pump

/V
Model Selection

Special Considerations for Side Stream
Applications

Sized anywhere from 5-25% of the mainstream

flow (depending on the application), the appropriate
SideStream unit will help control solids accumulation in
a recirculating loop.

Solids Removal Chart

For proper model selection, determine the desired
sidestream flow rate for your application and find

the corresponding flow rate in the Flow column in

the “Performance” chart on page 3. Select the model
whose actual flow rate is equal to or greater than your
side stream requirement.

R
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c
©
£
o
O
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For flow rates larger than those shown, two or more 74+ 74-40 40-20
systems are needed or a custom system must be
configured. Please consult the factory.

[] Single Pass ] Recirculated Flow
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General Specifications

Performance
Separator Model TBI/ Weight TBX / Weight Full Load Amperage
TBl or TBX Flow Flow Inlet Outlet Empty Empty | Empty Empty | Pump
Model TBI TBX USgpm m3/hr | (grvifigd) (grooved) (Ibs) (kg) (Ibs) (kg) HP 230V 460V 575V
0030-SRV ILB-0100 HTX-0016 30 7 1-1/2" thd 1" 307 139 320 145 1 4.2 21 1.7
0065-SRV ILB-0150 HTX-0038 65 15 2" thd 1-1/2" 326 148 400 181 1.5 6 3 24
0100-SRV ILB-0200 HTX-0060 100 23 3" flgd 2" 394 179 494 224 2 6.8 34 2.7
0145-SRV ILB-0250 HTX-0085 145 33 3"grv 2-1/2" 518 235 637 289 3 9.6 4.8 3.9
0200-SRV ILB-0300 HTX-0130 200 45 4" grv 3" 567 257 665 302 5 15.2 7.6 6.1
0280-SRV ILB-0350 HTX-0200 280 64 4" grv 4" 620 281 803 364 5 15.2 7.6 6.1
0400-SRV HTH-0285 | HTX-0285 400 91 6" flgd 4" 980 455 1083 491 7.5 22 1 9
0525-SRV HTH-0285 | HTX-0285 525 19 6" flgd 4" 1086 493 1156 524 15 42 21 17
0825-SRV HTH-0450 | HTX-0450 825 187 8" flgd 6" 1528 693 1567 Il 20 54 27 22
1100-SRV HTH-0500 | HTX-0500 1100 250 8" flgd 6" 1534 696 1579 716 20 54 27 22
All SideStreamClean systems are rated for 150 psi (10.3 bar) maximum pressure NOTE: All SideStreamClean and PLUS systems do not include a pump suction strainer.

TBITBX Dim A Dim B Dim E - T8I Dim E - TBX SideStreamClean

Model Inches _mm Inches _mm Inches mm Inches  mm

0030-SRV 393/4 1010 24 610 44516 1125 461/8 1172

0065-SRV 393/4 1010 24 610 44116 1119 461/8 1172

0100-SRV 393/4 1010 24 610 47 1194 481/8 1222

0145-SRV 393/4 1010 28 il 47172 1207 491/4 1251

0200-SRV 393/4 1010 28 " 50 1/2 1283 511/4 1302

0280-SRV 393/4 1010 28 11 62 1575 671/16 1703

0400-SRV 48 1219 30 762 697/16 1764 697/16 1764

0525-SRV 48 1219 30 762 697/16 1746 697/16 1764

0825-SRV 60 1524 36 914 85 2159 851/16 2161

1100-SRV 60 1524 36 914 85 2159 85 1/16 2161

More detailed CAD drawings and CSI specifications are available at www.lakos.com

Fluid enters
through INLET

5]

Free of solids,
remaining fluid

Internal
Swirlex tangential

©

Solids heavier than
water are moved to
the outer wall of the
Separation Barrel via
centrifugal action

System Components

LAKOS Separator (different units for
different configurations, see “Performance
chart above)

”

slots accelerate ® Centrifugal Pump w/Buna/ceramic seals,
|S|g|l-'(ljds flow and rated for 50’ TDH (nominal)
|

LAKOS Solids Recovery Vessel (SRV) with
Indicator Package (SRI)

Inlet/Outlet Pressure Gauges

Fully Assembled On A Skid

All Interconnecting Piping and Valves

UL Listed/NEMA 4X Motor Starter and
Controls

spirals up by Optional Equipment:
force of the
Vortex up to o ® Inlet/Outlet Valve Kit (Recommended)
the Outlet Solids are separated ® Dry Electrical Contact (DEC) for Solids

from the main water

Recovery Vessel

o stream when they ® Motorized Ball Valve or Fail-Safe Valve
hit the gap between (in place of Solids Recovery Vessel) for
Patented the Separation Barrel i
Automated Purging
Internal and the Vortex ;
Vortube Deflector Plate and ® PLC (programmable logic controller)
improves are spun out and ® Premium Efficiency Motor
removal into the Collection ® Pump Basket Strainer (not installed)
efficiency Chamber. ® International voltages and 50 Hz
of smaller e Higher pressures available
particles
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SideStreamCleanP/«s

Filters solids down to .35 micron
Conversion Kits

Kits to convert a SideStreamClean
system to a SideStreamCleanPLUS
SPX include a single or dual cartridge filter
system on a skid (shown below) and
instructions for conversion.

Plus Systems

include a

Cartridge
Filter

T
|
i

TBI/TBX Model Conversion Kit

TBI/TBX-0065 PLUS-0065-TB/TC

TBI/TBX-0100 PLUS-0100-TB/TC

TBI/TBX-0145 PLUS-0145-TB/TC

TBI/TBX-0200 PLUS-0200-TB/TC

TBI/TBX-0280 PLUS-0280-TB/TC
TBI/TBX-0400 PLUS-0400-TBI/TBX
Includes Models SPI and SPX *TBI/TBX-0525  PLUS-0525-TBI/TBX
SPX Models are accessible separators *TBI/TBX-0825 PLUS-0825-TBI/TBX

*TBI/TBX-1100 PLUS-1100-TBI/TBX
*Dual cartridge filters

SPlorSPX  DimA DimB Dim C Dim D DmE-SPI DimE-SPX SideStreamCleanPLUS
Model Inches mm__Inches mm__Inches mm__Inches mm _ Inches mm Inches mm = L 1
0065-SRV | 393/4 1010 48 1219 24 610 24 610 | 4715116 1218 50 1271

0100-SRV | 393/4 1010 48 1219 24 610 24 610 | 5115/16 1319 | 54172 1384
0145-SRV | 393/4 1010 52 1321 24 610 24 610 | 531/2 1359 | 553/8 1407 { 3 Tg

0200-SRV | 393/4 1010 52 1321 24 610 24 610 | 561/2 1435 | 573/8 1457
0280-SRV | 393/4 1010 52 1321 28 m 24 610 | 691/4 1759 | 741/16 1891

0400-SRV 48 1219 54 1372 28 m 24 610 | 7611/16 1948 | 76 11/16 1948 G’
*0525-SRV 48 1219 54 1372 | 393/4 1010 24 610 | 7611/16 1948 | 7611/16 1948 &
*0825-SRV 60 1524 60 1524 | 393/4 1010 24 610 | 935/8 2378 | 9358 2378 I

*1100-SRV 60 1524 60 1524 | 393/4 1010 24 610 935/8 2378 93 5/8 2378 e @H‘ o UUE :
*Dual cartridge filters T

Performance

Separator Model Cartridge * SPI/Weight | SPX/Weight Full Load Amperage
SPI or SPX Flow Flow Flow Flow Inlet Outlet | Empty | Empty | Empty | Empty | Pump
Model SPI SPX USgpm m3/hr | USgpm| m3/hr | (grviflgd) (grooved) | (Ibs) | (kg) | (lbs) | (kg) HP | 230V 460V 575V
0065-SRV | ILB-0150  [HTX-0038 65 15 10 2.3 2"grv 1-1/2" 650 295 566 | 257 15 4 2 1.7
0100-SRV | ILB-0200 |HTX-0060 100 23 20 4.5 3"grv 2" 685 310 646 | 293 2 53 27 22
0145-SRV | ILB-0250 [HTX-0085 145 33 30 6.8 3"grv 2-1/2" 673 305 800 | 363 3 83 42 34
0200-SRV | ILB-0300 |HTX-0130 200 45 30 6.8 3"grv 3 726 329 833 | 378 5 137 68 55
0280-SRV | ILB-0350  [HTX-0200 280 64 50 1.4 4" grv 4" 813 369 987 | 448 5 137 68 55
0400-SRV | HTH-0285 |HTX-0285 | 400 91 50 11.4 6" flgd 4" 1191 | 540 | 1293 | 587 75 | 203 101 8.1
0525-SRV | HTH-0285 [HTX-0285 525 119 90 204 6" flgd 4" 1446 | 656 | 1533 | 695 15 38 189 153
0825-SRV | HTH-0450 |HTX-0450 825 187 90 204 8" flgd 6" 1926 | 874 | 1990 | 903 20 49 247 197
1100-SRV | HTH-0500 |HTX-0500 | 1100 250 90 204 8" flgd 6" 1933 | 877 | 1996 | 905 20 49 247 197

* Cartridge filters available in 0.35, 1, 5 and 10 micron sizes All SideStreamCleanPLUS systems are rated for 150 psi (10.3 bar) maximum pressure

LAKOS is the recognized leader in solids removal from liquids in the Heat Transfer Industry. With
the most complete line of filtration, including separators, media and cartridge filtration, LAKOS
can provide you with the best filtration solutions to your fouling problems. Choose LAKOS for

®

Separators and Filtration Solutions customized solutions to your filtration needs.
Lakos Separators are manufactured and sold under one or more of the following U.S.
1365 North Clovis Avenue Patents: 5,320,747; 5,338,341; 5,368,735, 5,425,876; 5,571,416; 5,578,203; 5,622,545;
Fresno, California 93727 5,653,874; 5,894,995; 6,090,276; 6,143,175; 6,167,960; 6,202,543; 7,000,782; 7,032,760

X and corresponding foreign patents, other U.S. and foreign patents pending.
info@lakos.com

www.lakos.com Form LS-715F (Rev. 4/12)






LAKOS Cooling Tower Basin Cleaning System
case Study Reduces Energy Costs By 10%

Puerto Rico Pharmaceutical Company Sees Big Savings

System : Two 1000 ton chillers and a cooling tower

Solids: Sand, silt, scale, calcium carbonate

Liquid: Water in open loop system at 825 gpm

Problem/Challenge: Reduce fouling in chillers to reduce energy costs

Solution: LAKOS TowerClean basin cleaning filtration system (TCX-0825)

Customers in Puerto Rico pay an average of $0.18Kw/hr to $0.19Kw/hr for commercial energy. In a
manufacturing facility, chiller systems and other HVAC components are among the highest users of that
energy, so it is critical to keep them running at their highest efficiency. Effective filtration can keep the chiller
tubes free from dirt and debris that foul tubes, and in turn waste energy. Perhaps the most effective form of
filtration in these situations is to install cooling
tower basin cleaning (“sweeping”) to prevent
the accumulation of dirt, silt, scale and other
contaminates in the system. LAKOS cooling
tower basin cleaning filtration systems can
remove solids from cooling tower basins
down to 45 microns.

A pharmaceutical company in Puerto Rico
faced this challenging situation. They have
two 1000 ton chillers operating 52 weeks
a year, 24 hours per day. Operating at 70%
of load, and 65% design efficiency will
cost $966,918 in energy at $0.185Kw/hr.
Assuming the expected minimum 5 ppm in
solids (per ASHRAE industry averages), it
was calculated that removing these solids with a LAKOS Filtration System would result in annual energy
savings of 10 percent or approximately $96,700 per year.

The company installed a LAKOS Basin Cleaning System (TCX-0825) for approximately $45,300 (equipment
and installation). Energy cost to run the system for one year is expected to be approximately $27,744. Net
savings in the first year should equal $23,700 and a return of investment in approximately 9 months. Add
yearly savings on chemicals ($2800) and maintenance ($1300) and LAKOS filtration proves to be an excellent
way to reduce high energy costs in chiller systems.

(Continued on reverse) AB-222 (Rev 4/10)





Savings and ROI

Total Costs To Use LAKOS Annual $ Savings Using LAKOS Results
LAKOS LAKOS | Energy | TOTAL 10% | Chemical | Maint. Total Net Payback
Equipment| Install | Cost For | Costs | Energy | Savings | Savings | Annual $ | Savings In Period
Cost Cost LAKOS | Year1 | Savings Savings Year 1
Per Year Using
LAKOS
$25,142 $20,114 | $27,744 | $73,000 | $96,700 [ $2,800 $1,300 | $100,800 $27,800 | 8.7 months

Results stated are based on input from the initial overall

system engineering design parameters using the

LAKOS ROI Calculator (return on investment estimator)
to generate the values presented. The values may vary

based on the final operating parameters.

Filtered water to
chillers/ heat
exchangers

Filtered water
flows to LAKOS
HydroBoosters

Contaminants
are directed to
TowerClean
system

LAKOS

1365 N. Clovis Avenue * Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
Toll-Free: (800) 344-7205 (USA, Canada & Mexico)
www.lakos.com « E-mail: info@lakos.com







case Study LAKOS S.eparat.ors Reduce HVAC Maintenance
Costs While Saving Energy and Water

University of Nevada, Reno

System: Cooling Towers for HVAC Systems on the University Campus
Solids: Sand, Silt, Scale, Rust

Liquid: Cooling Tower Water at 280 gpm (64 m3/ hr)
Problem/Challenge:  Keep Cooling Towers Clean with Limited Manpower Resources
Solution: LAKOS Separators in Basin Sweeping and Side-Stream Systems

Problem: As with many schools and universities across the United States, the University of Nevada, Reno
has experienced budget cut-backs and reductions to their facilities service departments. Although this is
the result of a temporary downturn in the economy,
the school still needs to meet the operational
requirements of educating almost 17,000 students.

The UNR Facilities teams have busy schedules
to meet their heavy workload, and are constantly
looking for ways to do “more” with “less”.
Preventive maintenance procedures and schedules
are one way they keep operations running smoothly.

L ——

Solution: Jim Marshall is the University
Environmental Services Supervisor and is
responsible for the campus HVAC systems.
LAKOS Separators play an important role in
keeping the systems free of troublesome particulate
fouling in the cooling towers of several buildings.
While effective filtration typically carries
significant payback in terms of energy, water and
chemical savings, the University has also found
the installation of LAKOS Separators generates
substantial return on investment in labor and
maintenance savings as well.
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LAKOS TCX-0280-ABV basin sweeping filtration unit “1 will always go with the technology that takes the
installed at the Mathewson - IGT Knowledge Center  place of manpower” says Marshall, while pointing

at UNR

(Continued on reverse)





a LAKOS TCX-0280-ABV basin sweeping unit installed
at the Mathewson - IGT Knowledge Center on campus.
“LAKOS is my attendant down there!”

Other installations on campus include:

* A LAKOS SPX-0145-SRYV installed as a side-stream unit
at the Joe Crowley Student Union

* A LAKOS TCI-0145 basin sweeping unit at the Davidson-
Math and Science Building, and

« A LAKOS TCI-0280-CMBV basin sweeping unit
installed on the Molecular Medicine Building

“There is a clear and concise difference between the cooling
tower systems that incorporate LAKOS as a filter versus the
cooling towers that do not,” says Marshall.

Along with keeping maintenance costs down, LAKOS
Separators provide other benefits for the UNR’s cooling
towers. Cooling tower sumps are natural air washers, and the
sedimentation and debris build-up in these towers can lead
to Legionella growth and other water-borne pathogens. By
removing the sediment, LAKOS allows corrosion inhibitors
and biocides to perform as they were designed.

Above: Cooling Tower at UNR Mathewson - IGT
Knowledge Center at UNR

Left: LAKOS SPX-0145-SRV as a
side-stream filtration unit on the Joe
Crowley Student Union at UNR

LAKOS

1365 N. Clovis Avenue * Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
Toll-Free: (800) 344-7205 (USA, Canada & Mexico)
www.lakos.com < E-mail: info@lakos.com AB-225 (7/2010)







LAKOS

LAKOS Filtration Helps Financial Call Center - and
case Stlldy 15 Million Customers - Operate More Efficiently

Cooling Tower Cleaning and Heat Exchanger Protection

Application: Cooling Tower Basin Cleaning in Call Center
Solids: Sand, Silt, Scale, and Other Contaminants

Liquid: Water in Open Loop System

Problem/Challenge: Eliminate Cleaning Downtime and

Reduced Fouling in Heat Exchangers

Problem: Saving energy and reducing water waste is on the
minds of every commercial building manager. The world’s
largest financial institutions are at the top of the field in
responding to these concerns. For many, sustainability is key.
For one major bank’s call center located in Idaho, system
downtime had become a huge problem.

This call center and data center* is just one of many for this
international financial institution. This company also has

. . . LAKOS TowerClean basin sweeping system for 2-cell cooling
a call center in Ohio that has recently been rated with an tower

Energy Star Certification of 84%, making it a particularly
eco-friendly installation. They also have 54 other Energy Star rated centers and an LEED Certified center
in Frankfurt, Germany.

These online and live customer service departments are responsible for assisting over 15 million clients
worldwide. These departments are also touted

as some of the best in the field. With such high
expectations, it’s understood that these call centers
would require a measure of redundancy as well as the
ability to operate without any downtime.

When the bank discovered a problem with the
chemical-free water treatment system in their

call center, they realized their need for filtration.
Solids accumulation in the cooling tower basin was
responsible for downtime and fouling of their heat

10 micron solids removed within 24 25 micron solids removed within 24
hours hours exchangers.

*For security reasons, bank name and exact location .
withheld at their request. (Continued on reverse) AB-229 (10/11)





TowerClean System with the best of both worlds: a Solids Recovery
Vessel (SRV) that offers zero liquid loss, and an Automated Ball Valve
(ABV) for maintenance free purging.

Why a Dual Purge System?

A Dual Purge System gives the facility
manager the option to configure the purge of
solids for either (a) a zero-maintenance ABV
or (b) zero liquid loss SRV.

Automated Ball Valve (ABV) Purge -
During heavy cooling demand times (such
as Summer) the cooling tower system would
incorporate the LAKOS zero maintenance
approach. This allows the facility manager
to allocate more time for other critical
operations. This option allows solids to be
purged directly into a sanitary drain for
disposal.

Solids Recovery Vessel (SRV) - This option
allows for a zero liquid loss approach to
filtration. In less demanding cooler-weather
seasons, the SRV can optimize water and
chemical savings by collecting unwanted
solids in a bag filter housing with minimum
maintenance for removal.

“We were told that the ‘heavy solids’ were causing
deposit fouling and needed to be removed,” said the
facilities engineer, “Downtime is not an option and
it’s important that the data centers operate at peak
performance 24/7.”

Solution: The team installed a LAKOS TowerClean,
TCI-0280-SRV/ABV system to control the build-up
of contaminants in the cooling tower basins. Within
24 hours, significant and measureable solids were
removed from the cooling towers basins.

Results: This new installation has allowed for peak
performance of their condenser water equipment and
has enabled the facility’s employees to focus their
operational efforts on other components of the mission
critical facility.

It’s this innovative thinking and commitment to
Best Practices that has convinced the bank to make
LAKOS part of the solution for their facility.

The call center has now recently received an Energy
Star Certification of 98%, thanks in part to their
LAKOS filtration solution.

“The LAKOS Separator System using the
HydroBooster nozzles is a great tool that is paying
for itself in reduced cooling tower maintenance
labor, water usage and chemical treatment usage,”
says the engineer who oversees the system. “I would
recommend this product to everyone!

LAKOS

Separators and Filtration Solutions

1365 N. Clovis Avenue * Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
www.lakos.com ¢ info@lakos.com






case Study LAKOS Filtration Helps Environmental
Agency Save Energy And Water

Houston, Texas

Application: Cooling Tower Basin Cleaning

Solids: Sand, Silt, Scale, Rust

Liquid: Cooling Tower Water

Problem/Challenge: Eliminate Downtime and Reduce Maintenance Costs While Keeping Cooling

Tower Basin Clean

Problem: A leading environmental agency in the U.S. has access to all the latest research and an army of
energy and environmental experts at its disposal. At its own facilities, Best Practices are not just followed,
they are created.

When their Regional Laboratory in Houston, Texas was having a problem with dirty cooling tower water,
their building management firm, DNA Partners, acted fast. The problem was leading to HVAC loop
system downtime as well as escalated labor and maintenance costs. They needed a solution that would not
only eliminate their dirty water problem, but also set an example of water and energy conservation.

Their original cooling tower basin was modified to
include a slope leading away from the main system’s
pump suction in order to keep solids away from the
supply line. This involved an energy consuming process
and was only fixing part of the problem; the remaining
solids would still gravitate toward the lowest points in
the cooling tower.

This was all done in order to keep the solids out of

the heat exchange process. When it started to directly
contribute to a sharp rise in energy costs, Chief Building
Engineer Dan Peronis looked to LAKOS for a solution.

cees QUIT
coos COOLING
eeee DIRT’

Separators and Filtration Solutions

(Continued on reverse) AB-230 (1/12)





Solution and Results: By installing a LAKOS TCX-0280-SRYV to the building’s cooling tower, they were able
to filter out the sand, silt, scale and rust that was clogging their system chillers and contributing to heavy solids
loading at the basin sump. The LAKOS system eliminated the solids causing the problems and has allowed
the HVAC loop to operate at design
parameters.

The LAKOS unit also utilizes a Solids
Recovery Vessel (solids purge option)
that captures solids in a sock filter
allowing chemically treated and filtered
water to be reintroduced to the system
loop. This solution allows the Texas
laboratory to tout a zero liquid loss
approach to filtration.

With filtration now a part of their
cooling system, the laboratory is able

to better exemplify the agency’s water
conservation and energy savings
standards. Additionally, the LAKOS
installation has reduced maintenance and
downtime costs.

“I’d been evaluating the centrifugal separator basin cleaning system for years,” said Peronis, “and now that I
have one, it makes my job so much easier. It’s not just about the money savings, it saves an enormous amount of
time and water. [ love my LAKOS system, I don't know what 1’d do without my separator!”

LAKOS

Separators and Filtration Solutions

1365 N. Clovis Avenue ¢ Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
www.lakos.com ¢ info@lakos.com






Case Studies Listing

All of LAKOS Case Studies available at
www.lakos.com/downloads.html

Number |Name

AB-235 |Jurupa Community JPX

AB-234  |Cooking Oil Labor Savings

AB-233 Metals Manufacturing

AB-232 Rochelle PPS

AB-231 Arizona Ranch TWISTIICLEAN

AB-230 EPA Basin Cleaning

AB-229 |Cooling Towers in a Call Center

AB-228 Rio Grande Water Project Sante Fe

AB-227 Yucca Chips and Cooking Oll

AB-226 |Tomato Processing Closed Loop

AB-225 |Cooling Towers University Nevada

AB-224 District Energy At Citizens Thermal

AB-223 Process Water In Steel Mill Super Separator

AB-222 Basin Cleaning At Pharmaceutical Company

AB-221 Cooling At Chicago O'Hare Airport

AB-220 Heavy Equipment Metal Scale

AB-219 |Sugar Mills

AB-218 |Salt Dome Mining

AB-217 Cleaner Cooking Oll

AB-216 Basin Sweeping Eliminates the Need For Sump Cleaning in a Large Remote Sump
AB-215 |Coal Plant Piston Pump Protection

AB-214  |Copper Mining and PRX System

AB-213 Hay Barn Pump Protection

AB-212 Queen Creek Pump Protection

AB-211 May Co Energy Savings

AB-210 Mittal Steel Applications

AB-209 Hospital Cooling Tower Cleaning

AB-208 Hospital Cooling Towers and Reducing Risk of Legionella

AB-207 Nozzle Protection at Korean Steel Mill

AB-206 Energy Savings

AB-205 |Closed Loop/HT/Boilers

AB-204 Industrial Laundry

AB-203 Fine Solids Removed From River Water With LAKOS

AB-202 Bag Filters Eliminated for Waterflood Injection Wells *

AB-201 LAKOS Removes Unwanted Sand, Increases Production *

AB-199 |Automaker Deluge System *

AB-198 LAKOS Curbs Energy Costs in Hospital Cooling System

AB-197 LAKOS Separators Reduce Sand and Dirt, Increase Efficiency in Sugar Mills *
AB-196 LAKOS Effectively Reduces Water Loss In Parts Washing Operation
AB-195 LAKOS Eliminates Costly Biannual Cleaning of Heat Exchangers
AB-194 LAKOS Solves Several Steel Mill Cooling Water Filtration Problems
AB-193 Metal Refinery Eliminates Sump Clean-Up Problem with Self-Cleaning LAKOS System
AB-192 Power Plant Reduces Fouling in Heat Exchanger and Condenser
AB-190 |Glycol Filtration Improved with LAKOS Separator

AB-189 |Turbine Pump Protection Saves Money at Plastics Plant

AB-188 |Successful Car Washing Applications (Customer Testimonials)
AB-187 LAKOS Filtration in Steel Mill (Case History and Reference Listings)
AB-186 LAKOS Filtration in Steel Mill (Case History and Reference Listings)
AB-185 LAKOS Recycles Quench Water in Electrical Heating Systems
AB-184 Midwest Diesel Plant

IF- 025 (Rev. 5/12)
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Case Studies Listing

All of LAKOS Case Studies available at
www.lakos.com/downloads.html

Continued From Front

Number |Name

AB-183 LAKOS Retrofit Installations Clean Up Synthetic Coolants

AB-182 Separator Removes Carbon from Fry Oil

AB-181 LAKOS Solves Sand Dilemma in Desert Cooling System

AB-180 LAKOS Separator Saves Golf Course Dream House from Sand Trap Nightmare
AB-179 Homeowner Protects Landscape Irrigation System with LAKOS Separator
AB-178 |Separator Saves Maintenance at Wire Producing Plant

AB-177 LAKOS Upgrades Weir Overflow System in Steel Plate Operation
AB-176 LAKOS Separator Protects Plumbing at Public Sports Facility

AB-175 HVAC Side-Stream Curbs Shutdowns, Water Loss & Maintenance
AB-174 LAKOS Protects Quench Systems in Metal Tempering Process
AB-173 LAKOS Replaces Strainer, Saving Labor, Water and Electricity
AB-172 LAKOS as Pre-Filter to Cartridge for Water Recirculation

AB-171 Closed-Loop Chiller Maintenance Problems Solved by LAKOS
AB-170 LAKOS Separator Reduces Strainer Maintenance for HVAC System
AB-169 Meat Packer Filters Source Water with LAKOS Separator

AB-168 Hydroblaster Cuts Filter Replacements with LAKOS Separator
AB-167 LAKOS Protects Spray Nozzles in Aluminum Strip Cleaning System
AB-166 Regulating Valves in Heat Pump System Protected with LAKOS
AB-165 |Separator Replaces Basket Strainer in Quench Water System
AB-163 LAKOS Saves Water and Recovers Solids in Wet Scrubber Application
AB-162 LAKOS Protects Water Jacket and Heat Exchanger at Glass Plant
AB-161 Food Processor Conserves Water and Reduces Product Damage with LAKOS
AB-160 |Separator Speeds Re-Use of Diesel Fuel

AB-159 National Wire-BAC Ejector Tower Protection

AB-158 LAKOS Super Separator Protects Oil-Water Separator

AB-157 |Turbine Pump Relies on LAKOS Separator for Extended Life

AB-156 LAKOS Removes Copper Chips from Solvent

AB-155 LAKOS Separator Protects Submersible Pump in Private Well System
AB-154 LAKOS Separator Aids Saltwater Disposal System

AB-153 |West World Inn-Chiller Protection

AB-152 Sperry Vickers-Coolant Recive System

AB-151 LAKOS Protects Water Softener and Improves Boiler Efficiency
AB-150 LAKOS Separator Protects Drip Emitters at Landscape Nursery
AB-149 LAKOS Protects Heat Exchanger at Belgian Steel Mill

AB-148 LAKOS Removes Swarf from Coolant at Mitsubishi Motors

AB-147 LAKOS Removed Mill Scale at California Steel's Hot Rolling Mill
AB-146 |Spray Rig Operator Enjoys Cost Savings with LAKOS Separator
AB-145 LAKOS as Pre-Filter to Reverse-Osmosis System

AB-144 LAKOS as Pre-Filter to Anthracite Treatment System

AB-143 LAKOS Separator as Pre-Filter to Sand Media Filter

AB-142 Municipal Drainage System Protects Pumps with LAKOS Separator
AB-141 LAKOS Separator Replaces Strainer at Paper Mill

AB-140 High Pressure Spray Nozzles Protected in Wash Tunnels with LAKOS
AB-139 LAKOS as a Polishing Filter at Ford Motor Company

AB-138 |Separators Handle Solids Effectively in Steel Mill

AB-137 LAKOS Protects Spray Nozzles in Water Recirculation System
AB-136 |Wastewater Reused in Salt Lake County Parks

IF- 025 (Rev. 5/12)
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AB-135 |City Water System Eliminates Sand Problems with LAKOS Separators

AB-134 |Water-flood Injection Wells Maintain Efficiency with LAKOS Separators

AB-133 |Turbine Separator Saves Time and Money and Protects Pump Bowl and Impellers
AB-132 Grit & Scale Removed from Recirculated Foundry Cooling Tower

AB-131 Frost Protection System Depends on LAKOS Separators

AB-130 Pump Seal

AB-129 Separators Reduce Maintenance on Full-Stream Cooling Tower

AB-128 Filter Screen Maintenance Eliminated with LAKOS Separators

AB-127 Certainteed

AB-126 LAKOS Separators Protect Polishing Filter

AB-124  |Turbine Separators

AB-123 LAKOS Separators Prevent Clogged Nozzles on Insecticide Spray Rigs

AB-121 LAKOS Separator Reduces Maintenance & Replacement Costs for Sanitary District
AB-115 |Closed-Loop Water Reclamation at a Plastic Extrusion Plant

All of LAKOS Case Studies available at
www.lakos.com/downloads.html

IF- 025 (Rev. 5/12)
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LAKOS HTX-V SERIES

Side Stream Installation Diagram

With Auto-Purge ABV ﬂ - H (% 5
ystem

Flow
Flow return
to source or
pump suction
Side-stream OUTLET
to LAKOS ——
Separator

System Pump

Connection spool to

Pressure Gauge facilitate internal access % % %
S with Petcock Valve
ystem s
Flow —— ;-
) [ Grooved coupling
o — connections ¥ ¥
LAKOS LAKOS
Separator i Auto-Purge
Valve & Controller
Manual
Valve %
¥ These items available as an "Installation Kit" from LAKOS. {( . /

¥ % Inlet/outlet may also be specified with ANSI flanges, solids Purge Outlet

DIN flanges or other connections. Consult factory for details.

* % % These items available as an option from LAKOS.
HT-213A (Rev. 1/12)





System Flow ——

LAKOS HTX-V SERIES

Side Stream Installation Diagram

With Solids Recovery Vessel SRV

—

System Pump

N
e

Excess liquid returns to
system flow via pump suction

L\ _

System
Flow

Flow return
to source or
pump suction

Side-stream OUTLET
to LAKOS ——
Separator

/ Connection spool to

Pressure Gauge facilitate internal access * ¥ %

with Petcock Valve

Grooved coupling
connections % %

LAKOS
Separator
Solids
purge
g LAKOS Solids
/' . Recovery Vessel

with Optional
Indicator Package

{((@:

These items available as an "Installation Kit" from LAKOS.

Inlet/outlet may also be specified with ANSI flanges,

DIN flanges or other connections. Consult factory for details.

These items available as an option from LAKOS.






Centrifugal-Action Separators for Low-Flow Applications
Carbon Steel (ILB) or Stainless Steel (ILS) construction

particles 200 mesh (74 microns) and larger (see
maximum particle sizes, page 3). With heavier
solids (metal chips, lead, etc.), expect even
better results. Its unique centrifugal style of
filtration is not only efficient, but also
trouble-free, boasting these standard features:

No moving parts to wear out

This eliminates mechanical failures and troublesome
replacement parts.

No screens, cartridges, cones or filter elements to
clean or replace

Saves labor, reduces downtime and eliminates the
ordering and stocking of spare parts.

No backflushing

Minimizes water/liquid loss. Zero liquid loss 3
options available.

Clamp-on support L
legs available as an
option.

No downtime requirements

All units are designed to operate continuously with no )
routine shutdowns for cleaning or maintenance. Purging Carbon Steel Stainless Steel
of separated solids may be performed during full ILB Separator ILS Separator
operation with no loss of performance (see page 2).

Low pressure loss

Flow range:
3-290 U.S. gpm
(.7 - 66 m3/hr) per unit

Consistent with the system’s flow rate, LAKOS
Separators typically require no more than 5-12
psi (0.3 - 0.8 bar) loss for effective solids removal

without troublesome pressure fluctuations. Maximum standard

. . . pressure rating:
Available in two standard materials 150 psi (10.3 bar)

of construction

LAKOS ILB/ILS Separators are available in either carbon
steel or stainless steel. Each has distinct qualities
with regard to corrosion, pressure and cost.

LAKOS ILB/ILS Separators. The simple, easy-to-use
solution for a wide variety of solids-from-liquids problems.

LAKOS

Separators and Filtration Solutions






Maintenance/Purging

LAKOS offers a durable, reliable
automatic purging system to
eliminate routine maintenance.
Frequency of purging and duration
of purging are both programmable
to accommodate the specific needs
of virtually any application.

Be sure to include an isolation
valve prior to the automatic
valve (available from LAKOS at
an additional cost) to facilitate
servicing of the automatic valve
without system shut down.

Lakos Separators are manufactured
and sold under one or more of the
following U.S. Patents:

5,320,747; 5,338,341; 5,368,735;
5,425,876; 5,571,416; 5,578,203;
5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175; 6,167,960;
6,202,543; 7,000,782; 7,032,760 and
corresponding foreign patents, other
U.S. and foreign patents pending.

Page 2

How It Works

LAKOS Separator

Purge outlet

Manual valve
(recommended)

To Power Source

Union
connections

(recommended) LAKOS

Application Photos

ILB removes
solids in

a food
processing
plant.

Auto-Purge valve

Internal slots
accelerate fluid
into separation
chamber

Centrifugal action — :
separates solids
from liquid

Particle-free
water discharges
to top outlet

Separated particles —
fall to lower chamber

Separated solids
purge here

An ILB
removes sand
before it
enters a
residence.

ILS used to
remove solids
from water
supply system
for a large
grocery store.






ILB/ILS

ILB/ILS-0037 - 1/4" (6.35 mm)
ILB/ILS-0050 - 1/4" (6.35 mm)
ILB/ILS-0075 - 1/4" (6.35 mm)
ILB/ILS-0100 - 1/4" (6.35 mm)

All other models: 3/8" (9.25 mm)

Collection Chamber Capacity:

«— E — Outlet
Outlet
t ‘ Inlet
B
o
Inlet Im]]:l
Venturi
Pressure A
Relief Line «— F — P + Purge
(ILB/ILS-0300 t
Model Only) (18" +— Pipe Legs
L (457.2 mm)
! L
[——1
16-5/8" (422.3 mm)
A B C D E F
Model in mm in mm in mm in mm in mm in mm
ILB/ILS-0037 | 16-1/2 419 3 76 | 3-5/8 86 | 1-5/8 41 4 102 |1-21/32 42
ILB/ILS-0050| 20 508 4 102 4 102 | 2-1/4 57 6 152 | 1-7/8 48
ILB/ILS-0075| 20 508 4 102 4 102 | 2-1/8 54 6 152 | 2-3/8 60
ILB/ILS-0100| 30 762 | 4-3/8 111 4 102 2 51 6 152 | 3-1/2 89
ILB/ILS-0125| 30 762 | 4-3/8 111 4 102 | 1-7/8 48 6 152 | 3-1/2 89
ILB/ILS-0150| 30 762 | 4-3/8 111 | 4-3/4 121 | 1-3/4 44 6 152 | 3-1/2 89
ILB/ILS-0200|33-5/8 854 5 127 | 5-1/2 140 | 2-5/8 67 | 85/8 219 | 5-9/16 141
ILB/ILS-0250| 37 940 | 5-1/2 140 | 6-1/4 159 | 2-5/8 67 | 85/8 219 | 5-9/16 141
ILB/ILS-0300| 42 1067 7 178 | 8-1/4 209 | 3-1/4 83 | 10-3/4 273 | 6-5/8 168

Dimensions for reference only. Consult factory when pre-plumbing. Ora0 o
Specifications

Model Flow Range Inlets/izoéJ tet Weight wi‘éﬁe‘ QEer
U.S. gpm m3/hr male N.P.T.* lbs. kg lbs. kg

ILB/ILS-0037 3-6 .7-1.5 3/8" 9 4.1 19 8.6
ILB/ILS-0050 4-10 1.0-2.5 1/2" 14 6.3 20 9.1
ILB/ILS-0075 10-20 2.5-4.5 3/4" 15 6.8 25 11.3
ILB/ILS-0100 19-32 4.5-7.5 1" 27 12.2 38 17.2
ILB/ILS-0125 28-48 6.5-11.0 1-1/4" 27 12.2 38 17.2
ILB/ILS-0150 45-70 10.0-16.0 1-1/2" 27 12.2 40 18.1
ILB/ILS-0200 65-108 14.5-24.5 2" 52 23.6 98 44.4
ILB/ILS-0250 95-155 21.5-35.0 2-1/2" 60 27.2 109 49.4
ILB/1LS-0300 148-290 33.5-66.0 3" 101 45.8 177 80.0

*Also available in BSP or JIS threads. Consult factory for details.

Flow vs. Pressure Loss

Flow Rate (m3/hr)

o n o n o n
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Flow Rate (U.S. gpm)

ILB/ILS-0200 - 0.8 U.S. gal
(3.03 liters)

ILB/ILS-0250 - 1.25 U.S. gal
(4.73 liters)

ILB/ILS-0300 - 2.2 U.S. gal
(8.33 liters)

All other models: 0.3 U.S. gal
(1.2 liters)

ILB/ILS-0037
ILB/ILS-0050
ILB/ILS-0075
ILB/ILS-0100
ILB/ILS-0125
ILB/ILS-0150
ILB/ILS-0200
ILB/ILS-0250
ILB/ILS-0300

Page 3





Limited Warranty

All LAKOS ILB/ILS Separators: Five year
warranty

All other components: 12 months from date
of installation; if installed 6 months or more
after ship date, warranty shall be a
maximum of 18 months from ship date.

If a fault develops, notify us, giving a
complete description of the alleged
malfunction. Include the model number(s),
date of delivery and operating conditions of
subject product(s). We will subsequently
review this information and, at our option,
supply you with either servicing data or
shipping instruction and returned materials
authorization. Upon prepaid receipt of subject
product(s) at the instructed destination, we
will then either repair or replace such
product(s), at our option, and if determined to
be a warranted defect, we will perform such
necessary product repairs or replace such
product(s) at our expense.

This limited warranty does not cover any
products, damages or injuries resulting from
misuse, neglect, normal expected wear,
chemically-caused corrosion, improper
installation or operation contrary to factory
recommendation. Nor does it cover
equipment that has been modified, tampered
with or altered without authorization.

No other extended liabilities are stated or
implied and this warranty in no event covers
incidental or consequential damages,
injuries or costs resulting from any such
defective product(s).

1365 North Clovis Avenue
Fresno, California 93727 USA
Telephone: (559) 255-1601
FAX: (559) 255-8093
www.lakos.com
info@lakos.com

Sample Specifications

Separator Type & Performance

The removal of specific unwanted solids
from a pumped/pressurized liquid system
shall be accomplished with a
centrifugal-action vortex separator. Solids
removal efficiency is principally
predicated on the difference in specific
gravity between the solids and the liquid.
Performance is expected to be 98%
removal of 74 microns and larger, with
significant particle removal of finer
particles also likely.

Performance Requirement

Separator performance must be supported
by published independent test results
from a recognized and identified test
agency. Standard test protocol of
upstream injection, downstream capture
and separator purge recovery is allowed
with 50-200 mesh particles to enable
effective, repeatable results. Single-pass
test performance must not be less than
95% removal. Model tested must be of the
same flow-design series as specified unit.

Separator Design & Function

A tangential inlet and mutually tangential
internal accelerating slots shall be
employed to promote the proper velocity
necessary for the removal of the
separable solids. The separator’s internal
vortex shall allow this process to occur
without wear to the accelerating slots.

Separated particle matter shall spiral
downward along the perimeter of the
inner separation barrel, in a manner that
does not promote wear of the separation
barrel, and into the solids collection
chamber, located below the vortex
deflector stool.

System liquid shall exit the separator
by following the center vortex in the
separation barrel and spiral upward to
the separator outlet.

Purging (specified option only)

Evacuation of separated solids shall be
accomplished automatically, employing

a timer-activated motorized ball valve.
Straight-through valve design, with bronze
valve body (also available optionally as a
stainless steel valve body) and stainless
steel ball in a teflon seat. NEMA 4 housing
for indoor or outdoor installation. Valve
size:

Separator Details

A. Inlet & outlet shall be male, NPT (other
options available), size:

B. Purge outlet shall be male, NPT

(other options available), size: ___

C. The separator shall operate within

a flow range of:

D. Pressure loss shall be between

5-12 psi (0.3 - 0.8 bar), consistent

with the above flow range.

Separator Construction

The separator shall be fabricated of carbon
steel (stainless steel is optional with ILS
model) with shell material and head
material of 0.135 inch wall or better.
Maximum operating pressure shall be 150
psi (10.3 bar), unless specified otherwise.

Paint coating shall be acrylic urethane,
spray-on, royal blue.

Separator Source & ldentification

The separator shall be manufactured by
LAKOS Filtration Systems, a division of
Claude Laval Corporation in Fresno,
California USA. Specific model designation
is:

0:‘,‘ Printed on recycled paper LS-289EE (Rev. 6/12)
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Tower System Sand Filters

With Fiberglass-Reinforced Polyester (FRP) Construction

Exceeds industry specifications for keeping
cooling water systems free of troublesome
contaminants. Removes particles and floating
debris. Controls build-up in tower basins and
remote sumps. Helps maintain optimum
operating conditions for reduced maintenance,
servicing, downtime, energy costs, water loss
and chemical usage.

LAKOS Tower System Sand Filters are designed
exclusively for the demands of cooling tower
operations, achieving to 5 micron performance.
Either for side-stream or full-stream applications,
Tower System Sand Filters offer a full range of
systems to meet your specific needs.

High efficiency, performance to 5 microns

Uniform, high porosity media for consistent,
reliable performance at a low pressure loss.

Fiberglass-reinforced polyester tanks

Durable, long-lasting and affordable.

Effective underdrain design

Encourages uniform flow through the sand
media. Field-serviceable. Provides high
capacity backwashing for thorough media
cleaning cycles. Prevents residual build-up
and excessive backwash frequency. Choice of
system water or city water for backwashing.

Complete, packaged system

Includes filter, valves, pump and piping
on a rigid rail frame. Media sand also
provided. Optional automatic controls
available. Easy installation and start-up.

Compact, low-profile design

Flow range:
45 - 100 U.S. gpm
(10 - 23 m3/hr)

Minimum space requirements, easy handling
and installation.

Refer to LAKOS TC Systems for basin
cleaning/sweeping applications.

LAKOS is a proud member of

the U.S. Green Building Council

For higher flow rates and/or
stainless steel tank systems,

see LAKOS STS Sand Filter Series.

-






Limited Warranty

All products manufactured and
marketed by this corporation are
warranted to be free of defects in
material or workmanship for 12 months
from date of installation; if installed 6
months or more after ship date,
warranty shall be a maximum of 18
months from ship date.

If a fault develops, notify us, giving

a complete description of the alleged
malfunction. Include the model
number(s), date of delivery and
operating conditions of subject
product(s). We will subsequently review
this information and, at our option,
supply you with either servicing data or
shipping instruction and returned
materials authorization. Upon prepaid
receipt of subject product(s) at the
instructed destination, we will then either
repair or replace such product(s), at our
option, and if determined to be a
warranted defect, we will perform such
necessary product repairs or replace such
product(s) at our expense.

This limited warranty does not cover
any products, damages or injuries
resulting from misuse, neglect, normal
expected wear, chemically-caused
corrosion, improper installation or
operation contrary to factory
recommendation. Nor does it

cover equipment that has been
modified, tampered with or altered
without authorization.

No other extended liabilities are stated
or implied and this warranty in no event
covers incidental or consequential
damages, injuries or costs resulting
from any such defective product(s).

Lakos Separators are manufactured and
sold under one or more of the following
U.S. Patents:

5,320,747; 5,338,341; 5,368,735;
5,425,876; 5,571,416; 5,578,203;
5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175; 6,167,960;
6,202,543; 7,000,782; 7,032,760 and

FTS Series

Backwash
Height
System
nlet
P
[ I v

System

utlet

Note: Illustration shows piping for system water backwash.

Photo on reverse shows city water backwash.

< Length

Width

System Inlet

Model Length Width Height
in.  mm in.  mm in.  mm
FTS-20-045 | 53.8 1368 | 47.9 1218 37 921
FTS-24-065 | 53.8 1368 | 47.9 1218 37 930
FTS-30-100 | 56.8 1445 | 48.1 1222 42 1061

General Specifications

A4

Equipment Specifications

Maximum System Pressure:

50 psi (3.4 bar).
Filter Tank:

Molded FRP fiberglass reinforced polyester.

Pump /Strainer:

Stainless steel centrifugal pump (with
non-overloading feature), TEFC; flooded
suction required. Plastic pre-strainer.

Backwash Valves:

Electrically-actuated 3-way valves; bronze.

Underdrain:

PVC manifold with ABS hub and laterals.

Controller:

|IEC starter with overload module;
NEMA-4X enclosure; reset/disconnect/trip
switch; 120 volt, single phase control
voltage; manual backwash switch; pressure
differential switch; backwash cycle timer.

Piping:

Schedule 80 PVC.
Filter Media:

Uniformly graded silica sand media; options:
«10 microns at 95% efficiency
» 5 microns at 90% efficiency

Base Frame:

Stainless steel angle.

corresponding foreign patents, other Maximum Filtration Inlet/Outlet Pump Sand Operating
U.S. and foreign patents pending. Model Flow Rate* Surface Area  Inches HP Volume Weight**
US.gpm mhr  ft.2  m? FPRT. bs. kg bs. kg
FTS-20-045 45 10 22 0.2 2 1 200 91 534 242
1365 North Clovis Avenue FTS-24-065 65 15 3.1 0.3 2 250 114 583 264
ez, Caliioia SR sh FTS-30-100 | 100 23 | 49 05 B ” 400 182 731 332

Telephone: (559) 255-1601
FAX: (559) 255-8093

www. lakos.com
info@lakos.com

* Flow rate is based on 20 gpm/ft2 (807 liters per minute/mz)

** Includes media sand

Y

¢, Printed on recycled paper
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Tower System Media Filters
Carbon Tank System (CTS)
Carbon Steel Epoxy Coated Media Filters for Cooling Towers

Exceeds industry specifications for keeping
cooling water systems free of troublesome
contaminants. Removes particles and floating
debris. Controls build-up in tower basins and
remote sumps. Helps maintain optimum
operating conditions for reduced maintenance,
servicing, downtime, energy costs, water loss
and enhances chemical performance.

LAKOS CTS Tower System Media Filters are
designed exclusively for the demands of cooling
tower operations. Filtration down to 5 micron is
available as standard. Options for filtration
down to 0.5 micron are available (consult
factory). Either for side stream or full stream
applications, Tower System Media Filters offer a
full range of systems to meet your specific needs.
High pressure ratings and ASME code options are
available, please contact the factory.

Filtration efficiency of 90% removal by volume
of particles down to 5 micron

Uniform, high porosity media for consistent,

. Includes pump,
reliable performance at a low pressure loss. s

piping, and skid

Epoxy-coated carbon steel tanks

Durable, long-lasting and affordable.

Backwash options 90-Inch Model

Shown Here

Durable butterfly valves, mechanically linked via
heavy-duty linkage rods operated by either
pneumatic or electric actuators. Piping
configurations for backwashing with system
water or city/other water source. . o

Flow range: Tank sizes:

192 - 1,006 U.S. gpm 42" to 96" diameter
Effective underdrain design (43 - 229 m3/hr) @ 20 U.S. gpm/sq. ft.
Encourages uniform flow through the sand For higher flow rates, (4.5 m3/hr)
media. Low pressure loss. Field-serviceable. consult factory

Provides uniform backwashing for thorough
media cleaning cycles. Prevents residual
build-up and excessive backwash frequency.

Packaged Carbon Tank Systems (CTS) Include:

Filter vessel, valves, NEMA 4x - UL Listed Control
Panel, end-suction single stage, TEFC motor;
centrifugal pump (electric motor driven), and
piping on a rigid skid. Standard 5 micron media
is included as standard. Refer to page 2 for more
details.

LAKOS is a proud member of

the U.S. Green Building Council Separators and Filtration Solutions






Typical Side Stream
Filtration Installations

Condensed Water Piping
Side Stream Filtration

Main System Flow

Close-up View:
Use“dirt leg”tee to
enhance solids
removal efficiencies

2 > mininum
< spacing
-

Main System Flow

Cooling Tower
Side Stream Filtration

Filtered water to
chillers/ heat
exchangers

Page 2

Standard Configuration

CTS System Diagram
(CTS-48 and Smaller)

Backwash

Outlet Auto Vent

Manway (Top)
Grooved-Type Coupling

For Ease of Installation
and Maintenance ‘ -
T

Epoxy coated, carbon steel vessel

PVC
NEMA 4X / UL Listed V-Slotted
Control Panel Underdrain

with PLC Option
Available

Four (4) Mechanically-Linked,
Electrically-Activated
Butterfly Valves with

Premium Linkage Assembly
and Single Actuator

Centrifugal
Pump and Motor

304 Stainless Steel
Mounting Skid

Pump Inlet Filter Outlet

CTS System Diagram
(CTS-54 and Larger)

Backwash

Outlet Automatic

Air Vent

*Two (2) Pneumatic
Actuated Butterfly Valves

with Premium
Linkage Assembly

PVC Overdrain

Manway (Top and Side)

Epoxy Coated
NEMA 4X / UL Listed Carbon Steel Vessel
Control Panel
with PLC Option

Available PVC

V-Slotted
Underdrain

Carbon Steel
Piping

Centrifugal
Pump and Motor

Coated Carbon

Filter Outlet

Pump Inlet

*CTS units up to the CTS-48 model have electrical actuators, while larger units have the
pneumatic actuator shown above






The Basic Steps of
Media Filtration Operation

Unfiltered system water enters pump INLET.

Water is pumped to top and is uniformly
dispersed over the media bed.

Water passes through the media bed,
leaving debris behind.

Filtered water exits the OUTLET.

®e © 006

The media bed is cleaned through a
backwash cycle at specified intervals or
differential pressure. The backwash cycle
runs for 3 minutes.

)

System returns to normal filter mode.

nvwriE el  General Specifications

CTS Surf
Filtar Yroe  Flow Rate Media Loading (Cu. Ft.) Weight (lbs.)
Model Pump H.P. Pump Inlet Sq. Ft. GPM/Sq. Ft.  MediaGem475 MediaGem55 Filter Media Shipping Operating
CTS-42-192 5 3 NPT 9.62 192 = 11.0 1015 1100 2115 3629
CTS-48-252 5 3 NPT 12.6 252 — 13.0 906 1300 2206 4129

*For filtration down to 2 microns, consult LAKOS.

AUTO AIR VENT
MANWAY /‘
F BACKWASH
OUTLET
A1 ¢ M (When filled
D with
V MediaGem55)
E
\ F
l [ \ |
, B , \_ PUMP INLET
Dimensions
CTS
Filter
Model A A1 B C D E F M
CTS-42 42.00 46.38 69.00 66.75 51.38 20.13 15.13 21.13
CTS-48 48.00 55.81 74.00 66.75 51.38 20.13 15.13 21.50

Page 3





for 54” and Larger Tanks

F(i:l1t—§r Sljkrrf:ace Floév;(?te Media Loading (Cu. Ft.) —— Weight (lbs.) —M8M8M8M8™M —

Model Pump H.P.  Pump Inlet  Sq. Ft. GPM/Sq. Ft.  MediaGem475 MediaGem55 Filter Media Shipping Operating
CTS-54-318 7.5 4 FLG 15.9 318 18.00 34.00 2339 5434 7773 12,215
CTS-60-392 7.5 5 FLG 19.6 392 23.00 42.00 2716 6758 9474 14,993
CTS-66-474 10 5 FLG 23.8 474 29.00 51.00 2962 8397 11,359 18,209
CTS-72-566 10 5 FLG 28.3 566 37.00 64.00 3362 10,374 13,736 22,444
CTS-78-664 15 5 FLG 33.2 664 47.00 75.00 3752 12,261 16,013 26,855
CTS-84-770 15 6 FLG 38.5 770 56.00 87.00 4216 14,783 18,999 31,296
CTS-90-884 15 6 FLG 44.2 884 68.00 100.00 4345 17,346 21,691 36,088
CTS-96-1006 20 6 FLG 50.2 1006 81.00 136.00 6034 22,430 28,464 42,654

*For filtration down to 2 micron, consult your LAKOS representative.

¢ M (MediaGem85)
PRESSURE GAUGES AUTO AIR VENT

L (MediaGem475) (2X)

| 3/4” MANUAL AIR VENT
PNEUMATIC
ACTUATOR F BACKWASH

OUTLET FLG
0
14” x 18” MANWAY
f ° | FFILTER
OUTLET FLG

) 4 F iS

CENTRIFUGAL PUMP— ~—__

ol INLE'T' J
o i

“ 1
e 147 x 18” °

o T
T l

| ; .
| E | Dimensions

(@]

H

CTS

Filter

Model A B C D E F G H | J K L M
CTS-54 54 43.50 93.00 102.69 61.19 4.00 91.00 19.69 68.19 32.19 11.50 17.06 25.66
CTS-60 60 48.00 98.00 108.88 62.00 4.00 91.75 19.69 68.19 32.19 11.50 17.06 25.71
CTS-66 66 52.00 103.00 114.88 66.19 4.00 93.50 19.81 68.19 32.19 11.50 17.06 25.71
CTS-72 72 56.38 106.00 118.75 72.00 6.00 96.50 15.38 69.19 33.19 12.81 20.32 27.13
CTS-78 78 60.50 113.00 126.63 78.00 6.00 97.25 17.25 69.19 33.19 12.81 20.32 27.10
CTS-84 84 66.50 118.18 131.81 84.00 6.00 103.88 18.94 75.19 39.19 14.19 20.32 27.11
CTS-90 90 71.00 126.18 140.69 90.00 6.00 105.69 20.69 76.19 40.19 14.19 20.32 27.14
CTS-96 96 77.50 142.50 156.75 96.00 8.00 115.69 25.56 84.38 43.38 16.38 22.72 32.50

Page 4





Basin Sweeping Options

CTS-SWP System Diagram

Filtered water
flows to
HydroBoosters

Contaminants
are directed to
CTS system

Filtered water to
chillers/heat
exchangers

HydroBoosters

LAKOS Offers CTS-SWP
Systems For Basin Sweeping
With Higher Head (Pressure)

Pumps. Consult LAKOS for
the Appropriate Pump (Head
and Horsepower) Selection
for Your Application.

Directed turbulence maximizes cleaning efficiency in the tower basin/remote sump. LAKOS HydroBoosters provide turbulence with patented
vortexing action as shown. Swivel clips are available as shown in the picture below. Many cooling tower manufacturers offer factory-installed basin
sweeping piping. Please consult LAKOS for proper equipment selection. Backwash/Holding tank options available - consult your LAKOS

representative.

Connection Extension Size Flow
Model Size (inches) (minimum) Input and Output
HB-10-K 3/4" male NPT 3/4" 10 US gpm and 60 US gpm
2 m3/hr and 12 m3/hr
HB-18-K 3/4" male NPT 1" 18 US gpm and 108 US gpm
4 m3/hr and 24 m3/hr
HB-35-K 1" male NPT 11/4" 35 US gpm and 210 US gpm
8 m3/hr and 48 m3/hr
*TSN-0025-B 1/4" male NPT - 4.2 US gpm
1 m3/hr

NOTE: These flow rates are based on an input pressure of 20 psi (1.4 bar)
Minimum water level above centerline of HydroBooster should be 2 inches

* This is a flat-fan spray nozzle (brass) for use in applications with a shallow
deck in the basin. May be combined with HydroBoosters

Page 5

1 U.S. gpm
Flow boosted to 6 U.S. gpm enters
through HydroBooster HydroBooster

HydroBoosters
in action






Limited Warranty

All products manufactured and
marketed by this corporation are
warranted to be free of defects in
material or workmanship for 12 months
from date of installation; if installed 6
months or more after ship date,
warranty shall be a maximum of 18
months from ship date.

If a fault develops, notify us, giving

a complete description of the alleged
malfunction. Include the model
number(s), date of delivery and
operating conditions of subject
product(s). We will subsequently review
this information and, at our option,
supply you with either servicing data or
shipping instruction and returned
materials authorization. Upon prepaid
receipt of subject product(s) at the
instructed destination, we will then
either repair or replace such product(s),
at our option, and if determined to be a
warranted defect, we will perform such
necessary product repairs or replace such
product(s) at our expense.

This limited warranty does not cover
any products, damages or injuries
resulting from misuse, neglect, normal
expected wear, chemically-caused
corrosion, improper installation or
operation contrary to factory
recommendation. Nor does it cover
equipment that has been modified,
tampered with or altered without
authorization.

No other extended liabilities are stated
or implied and this warranty in no
event covers incidental or
consequential damages, injuries or
costs resulting from any such defective
product(s).

1365 North Clovis Avenue
Fresno, California 93727 USA
Telephone: (559) 255-1601
FAX: (559) 255-8093

Toll Free: (800) 344-7205
(USA, Mexico and Canada)
Internet: www.lakos.com
E-mail: info@lakos.com

Basic Specifications

Filtration Type & Performance

The removal of specific unwanted contaminants from a
pumped/pressurized fluid flow system shall be
accomplished with a sand media filtration package.
Performance shall be specified for particulate as fine as
2 microns, based on the specific sand media supplied.

Filtration System Design & Function

System shall be designed/sized for a flow rate of 20
gallons per minute per square foot of filter media surface
area.

A system-matched pump directs the fluid through a
butterfly valve into the inlet of a sand media filter tank.
Flow is evenly distributed across the sand media bed,
allowing the fluid to pass through the sand media and
capturing the contaminants on the surface and upper layer
of the sand media. Fluid flow continues through the sand
media to the filter tank’s integral underdrain, directing
water to the filter system’s outlet.

The underdrain shall feature a full-size manifold with
serviceable removal lateral design to ensure that filter
flow and backwash flow are uniform across and throughout
the sand media bed.

Each unit shall be equipped with a man-way located on
the top of the unit, and on the tank side. A pressure gauge
and air relief assembly shall also be provided.

Backwashing/Contaminant Removal

The accumulation of contaminants on the sand media
surface shall be monitored via pressure differential from
inlet to outlet. At a prescribed pressure differential or a
given period of time or operator discretion, the filter
system shall backwash the captured contaminants to
desired waste. This function shall be a) automatically
controlled via a pressure differential gauge and clock
timer, or b) manual, monitored and initiated by an
operator.

The butterfly valve at the inlet shall be actuated
pneumatically or electrically to interrupt system flow and
provide a backwash discharge outlet. Backwash flow shall
come from either a) the system flow, redirected through
filter tank’s outlet and underdrain, or b) a separate flow
source, such as city water, directed through the filter
tank’s outlet and underdrain.

Backwash flow and pressure shall be sufficient to fluidize
the sand media bed and cause the surface contaminants to
rise in suspension and discharge via the flanged butterfly
valve to desired waste.

Upon completion of the backwashing cycle, the inlet’s
butterfly valve shall again return to its operating position,
allowing system flow to enter the filter tank,
simultaneously interrupting backwash discharge. This
allows the sand media bed to again settle, forming the
filtration surface for further contaminant removal.

Filter System Details
A. Inlet shall be flanged 150# or grooved rated size:

B. Outlet shall be flanged 150# or grooved rated
connection, size:

C. Backwash discharge outlet shall be flanged 150# or
grooved rated connection, size:

D. Backwash supply line (if not using redirected system
flow) shall be flanged 150# or grooved rated connection,
size:

E. The filter system shall operate at a flow rate of:

Filter System Construction

Filter tank - ASTM-carbon-steel, all welded construction,
with flanged or grooved inlet / outlet, threaded drain and
air release connections. Tank shall be suitable for a
working pressure of 80 psi on 48" and smaller, and 50 PSI
on 54" and larger. Higher pressure rating and/or ASME
Code available as an option. The tank will be provided
with an epoxy interior lining and two coats of enamel
paint on the exterior.

Overdrain/Underdrain - Schedule 80 PVC pipe.

Piping:
CTS-48" and smaller - Galvanized steel with grooved
coupling.
CTS-54" and larger - Carbon steel welded.

Pump - End-suction, single stage; TEFC motor; cast iron
housing; iron impeller; bronze shaft sleeve; BUNA-N
mechanical shaft seal. Pump to be rated for 20 gallons per
square foot of filter media surface area at 50 feet TDH.
Flooded suction required.

Backwash valves - Butterfly valves; Ductile iron bodies;
EPDM valve seats; 416 series stainless steel shaft; Nickel
plated ductile iron disc. Valves shall be mechanically
linked via heavy duty linkage rods.

Actuator are as follows:

Pneumatic - Actuators shall be driven by floating stem
pneumatic actuator with spring return diaphragm for
fail safe operation (CTS-54 & larger). A minimum 15
psi air supply is required for operation.

Electrical - Actuators shall be electric and shall
incorporate an electric brake to prevent back-drive
(CTS-42 & CTS-48).

Pressure Gauges - The filter shall have inlet and outlet
pressure gauges.

Control Panel - |EC starter with overload module; HOA
selector switch; NEMA-4X enclosure; UL listed;
re-set/disconnect/trip switch; 120 volt, single phase
control voltage; manual backwash switch; pressure
differential switch (factory set to backwash filter);
backwash cycle timer; 24-hour backwash clock.

Filter media:

Multi Media (standard) - Filtration efficiency of 90%
removal by volume of particles 5 micron and larger
(MediaGem 475 + MediaGem 55).

Multi Media (optional) - Filtration down to 0.5 micron
consult factory for system design/selection based on
specific application and filtration efficiency.

Skid - Carbon steel with epoxy coating (CTS-54 & larger).

StainlessSteel - 3/16-inch minimum thickness
(CTS-42 & CTS-48)
PLC Option - Allen Bradley “Pico” PLC (Standard)
» Programmable logic relay
» Pre-programmed at factory
« Can be programmed for multiple
operating/monitoring functions

Consult Lakos for applications and more information.

Lakos Separators are manufactured and sold under one or more of the following U.S. Patents:
5,320,747; 5,338,341; 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175; 6,167,960; 6,202,543; 7,000,782; 7,032,760 and corresponding foreign patents,

other U.S. and foreign patents pending.

“,‘ Printed on recycled paper LS-720D (rev. 1/11)







case Study District Energy From Citizens Thermal Helps
Keep Indianapolis Cool

LAKOS Separators A Key To Efficiency

System: District Energy/Cooling Plant In Indianpolis

Solids: Sand, Silt, Dirt, Stone, Other Organic Material from Reservoir
Liquid: Water at 2000 gpm

Problem/Challenge: Remove Solids from Water to Maintain Chiller Efficiency
Solution: LAKOS Separator (RTS 1209 installed for sidestream flow)

Indianapolis has one of the most efficient District Energy installations of any city in the United States.
District Energy utilizes a central plant to provide heating and cooling to multiple buildings in one area
so they each do not need separate chillers and other HVAC equipment. All across the downtown area in
Indianapolis, commercial and industrial buildings utilize
chilled water for cooling. Citizens Thermal is a district
cooling and energy management company that services the
city of Indianapolis, managing the equipment and systems
that provide steam to more than 200 commercial buildings
and industries, and chilled water to more than 60.

A properly operating chiller produces water at 45 degrees,
and Citizens Thermal is able to produce chilled water at
40 to 42 degrees, thus eliminating uncomfortable cooling
and humidity control situations. When older chillers
begin to lose efficiency, they lose the ability to maintain
proper temperatures. As the systems near the time of their
replacement, these aging chillers can produce only 60
degree water at peak loads. This can lead to uncomfortable
temperatures and high humidity. LAKOS Separators play
an important role in maintaining clean water for clean chill
water production at many of their plants. Clean water, free
of particulates and solids, means greater efficiency for the
chillers.

Capacity At West Street Chiller Plant

Citizens Thermal’s West Street plant generates up to 36,000
tons of cooling capacity per day. Water from reservoirs is
the source. These reservoirs can be fed by lakes, streams
LAKOS RTS 1209 Separator has been and other natural water sources. As a result, airborne

working at Citizens Thermal West Street
chilled water plant since 1992 (Continued on reverse)





¥ -

/

et

Chillers at Citizens Thermal West Street chilled water plant

contaminates such as silt, dirt and other organic materials are constantly being added into the system. LAKOS
Separators are used to help remove these solids.

The LAKOS Separator

A LAKOS RTS 1209 Separator operating at 2000 gpm (sidestream installation) and utilizing a CRS 836 bag filter
housing has been working at the West Street plant since 1992. The Separator purges to a solids recovery vessel
with 1-micron bags that need to be changed weekly. The Separator, coupled with water treatment, helps to protect
a bank of eight steam turbine-driven chillers and three electric chillers, as well as the pumps associated with the
system. The Separator captures particulate intrusion that would otherwise impair the function of the equipment
and thus the output of chilled water. LAKOS keeps all the equipment running at their highest efficiency AND with
minimal water loss by keeping the water free of troublesome solids.

LAKOS

Separators and Filtration Solutions
1365 N. Clovis Avenue * Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
www.lakos.com ¢ info@lakos.com AB-224 (Rev. 9/11)






case study | Lumber Mill Relies On LAKOS To Keep

Cooling Towers Clean
Condenser and Cooling Tower Basin Stay

Clean With JPX Separators

Application: JPXs with HydroBoosters and PBVs Installed on a
Cogen System’s Cooling Tower

Solids: Dirt, Silt, and Debris

Liquid: Cooling Water

Problem: At the foot of the picturesque Mt. Shasta in Northern California sits a
very large biomass/wood-fired 13-MW Cogen system. The lumber mill’s system
is needed to meet zero discharge facility demands, as well as ensure the longest
maintenance cycle between shutdowns.

The Cogen system not only sends energy to the grid, but provides the primary
power for the production plant. The system is critical in ensuring maximum power
availability and continuous production.

Additionally, this area is subject to weather extremes including subzero to 100°+
Fahrenheit temperatures, up to several feet of snow in the winter, and hurricane
force winds, potentially carrying all sorts of debris into the exposed basin of the
cooling tower. The manufacturer knew they needed a reliable and effective filtration
tower basin is exposed, system to help combat the

making it_ vulnerable to dirt unwanted solids build up.
and debris.

Solution: They installed a
LAKOS filtration system which includes a tandem set
of industrial JPX-1850 separators, Purge Bag Vessels
(PBV), and a fully engineered basin cleaning system
complete with 340 LAKOS HydroBooster nozzles.

A pumping system directs flow through a series of
nozzles that continuously sweep the basin floor.
Settled solids are swept by the nozzles and directed
to the LAKOS pump inlet. The separator is designed
to continuously remove dirt, silt, and debris from the
tower water. This prevents build-up in the basin, and
more importantly, in the condenser tubes.

Two LAKOS JPX Separators protect the system despite facing
the harsh weather conditions of Northern California.

(Continued on reverse) AB-240 (1/13)





Results: Eighteen months after installation the basin was
drained for an inspection. It was revealed there was no
visible build-up of mud or solids in the basin. The basin
concrete floor surface was readily visible after being
drained.

The LAKOS system has performed remarkably well in
keeping the system clean and free of solids.

In fact, the operator of the local basin cleaning company
commented that it was the cleanest tower basin he has
ever seen. In his experience, they normally remove 1-3
feet of mud every 3-6 months in a typical power plant
installation. He was amazed at how clean the system was
kept while in operation for the past 18 months.

Dirt and sludge that can accumulate in the condenser has
a very significant impact on heat transfer efficiency, but
according to the inspection report, “the LAKOS system
minimizes build up to maintain peak efficiency at all
times. It is a remarkable system as evidenced by the
results of this inspection.”
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LAKOS JPX Separators during installation.

J stay clean thanks to

These condenser tubes
and cooling tower basin

LAKOS

Separators and Filtration Solutions
1365 N. Clovis Avenue ¢ Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
www.lakos.com ¢ info@lakos.com






High Efficiency Tower Clean Systems

Eliminate Basin Cleaning and Reduce Energy Consumption

eTCX Features and Benefits:

+ 99% filtration efficiency of solids down to 25 micron
(2.6 Specific Gravity) and larger greatly reduces
suspended solids in recirculated cooling tower water;
significantly improving equipment life and removing
food source for biological activity

+ Minimize tower nozzle clogging, protect basin floor
from under-deposit corrosion, eliminate risk of injury
associated with manual basin cleaning, and greatly
reduce heat transfer loss in downstream equipment

.« elCX System can be utilized for basin sweeping,
side stream cleaning, and closed loop cleaning
applications

« NEMA Premium 1750RPM TEFC motor provides
superior efficiency, greater returns on investment,

- — - and meets most urban noise abatement levels
L
FLOW RATES\j .+ elCX Systems feature pumps fitted with bronze

impellers that are precisely trimmed and dynamically
balanced to reduce noise and vibration; prolonging
pump seal and bearing life

Basin Sweeping: 80 — 410 US gpm (18 = 93 m*/hr)

Side Stream: 95 - 500 US gpm (22 — 114 m*/hr)

« Electric fail-safe valve (EFS) eliminates manual
purging and automatically closes valve in event of
power failure

Maximum Pressure Rating: 150 psi (10.3 bar)
Maximum Operating Temperature: 140°F (60° C)

LAKOS High Efficiency eTCX Tower Clean Systems help
keep the cooling tower basin free of suspended solids that
cause scale, corrosion, fouling and biological activity.

- eHB HydroBooster water nozzles operate at 10psi.
50% less psi than our standard HydroBoosters;
reducing need for larger pumps

- Solids Recovery Vessel (SRV) offers zero water
loss and helps meet waste/chemical disposal
requirements. eTCX System features SRV-833 -
a larger SRV allowing for fewer bag changes

Controlling these factors leads to lower maintenance,
improved chemical effectiveness, longer cooling tower
and downstream equipment life, and a significant
decrease in long-term water and energy costs.

FILTRATION APPLICATIONS: WATER USAGE | SOLIDS METER | MAINTENANCE
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High Efficiency Basin Sweeping

&
T T LAKOS ™

Traditional side stream filtration systems take a percentage of

im mm I] the flow (generally 10% or less) from the main line using a by-
pass directly to the filtration system. The filtered water is then
returned to the main line. Basin sweeping is simply relocating
the traditional side stream filtration system from the main line
§ % directly to the cooling tower basin, thus increasing the percent-
N\ y \ 7 age of side stream filtration to 20% or more.

]

 [FETTEEE T Additional advantage is gained by recirculating the filtered
water through a network of pipes and nozzles that sweep
goj and direct other settled and suspended solids from the basin
towards the filtration system — and away from the condenser
water pump.

SYSTEM PUMP

TR Basin sweeping capacity is determined by the volume of water
I!:H: in the basin rather than assigning a percentage of the full flow,

as is commonly done with traditional side stream applications.

ADVANTAGES OF eTCX SYSTEM

AVERAGE SYSTEM PUMP POWER REDUCTION AVERAGE SYSTEM NOISE REDUCTION (dB comparison)

79.8% Less
eTCX Systems 28.5% 28.5% Less eTCX Systems 79.8% Noise

Energy Required

TC Systems TC Systems

AVERAGE SYSTEM PUMP POWER REDUCTION (per US gpm) AVERAGE SYSTEM kW REDUCTION

eTCX Systems 34.4% 34.4% Pump Power eTCX Systems 29.7% 29.7% Decrease

Reduction (P/gpm) in system kW

TC Systems TC Systems consumption

Ask us about our ROI Calculator

Solids Removal Chart: Recirculated flow at 20% Side Stream

100%
90% 99.5% 99%
[
80% 89% 820
70%
0% 70%
50%
40%
30%
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10%
0%

32+ pum 23-32 pm 16-22 pm 11-15 pm 1-10 pum
Microns (um) at 2.6 Specific Gravity

The above efficiency results were based upon 20% side stream within 16 hours. Field results may vary depending on side stream percentage and basin size.
Performance results verified by independent testing.

Performance






eHB HydroBoosters™

eHB HydroBoosters operate at 10psi.
50% less than our standard HydroBoosters

Tower Basin Sweeping with
eTCX System and
eHB HydroBoosters

6x induced flow rate activity 1 US gpm enters
HydroBooster

Filtered water
flows to LAKOS
HydroBoosters

To
TowerClean

p— ) A N L o
F 4 A PINCP .
] ; . ;
Filtered water to downstream Contaminants i
to chillers/ heat exchangers aredirectedto  LAKOS eTCX System HydroBoosters in action

eTCX System removes and collects solids

Directed turbulence maximizes cleaning efficiency in the tower basin/remote sump. LAKOS eHB HydroBoosters provide that
turbulence with patented vortexing action. Consult LAKOS for technical assistance in basin sweeping layout and piping options.

Basin Cleaning in a Factory Packaged Tower Basin Sweeping in a Field Erected Tower

TC Systems in Aulani Disney Hawaii Resort, Hawaii USA

Solids Recovery Vessel (SRV)

Features and Benefits:

New Solids Recovery Vessel (SRV-833) features double capacity to allow for
fewer bag change outs

- Capture separated solids easily and return clean liquid back to eTCX pump
suction; eliminating liquid loss

Continuous operation; remove collected solids without interrupting
system flow for service

SRV-833
Lower waste treatment costs, meet waste disposal requirements and

greatly reduce chemical loss
Indicator package (SRI-816) provides convenient way to determine bag change-outs

Optional dry contact available for remote monitoring with BMS (Building
Management System) connection or audio/visual alarms for bag changes

For more information see|LAKOS literature [ S-622 |




http://www.lakos.com/downloads/literature/LS-brochures-English/LS-633_TankSweepingEductors.pdf



Dual Tower Switching for Light Solids Loading
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Alternating Kit Features and Benefits:

LAKOS recommends one eTCX  * Provides primary and stand-by tower filtration

basin sweeping system per cell . Use one filtration system to clean two cooling tower cells alternately.
for maximum energy savings Economical basin sweeping solution for applications with light solids loading

and reduced life-cycle costs. - Utilized when filtration requirements have larger horsepower (HP) needs and the

When short term budget environment is such that it will allow for smaller HP systems to alternate between cells
needs demand, eTCX systems

- Automated valve switching operation eliminates manual switching in multiple
also provide the benefit of gop 9 P

. . tower configurations
filtering two cooling tower
cells alternately — without - Units can be set up to allow BMS interface as the primary control to switch the single
operator input. filtration system between two cells, thus reducing frequent operator interaction

Electric Fail-Safe Valve (EFS)

Features and Benefits:

- Battery backup electric fail-safe option automatically closes valve in event
of power failure

- Eliminates manual purging

- EFS actuator features an electronic circuit that automatically adjusts the
motor speed (depending on torque variations) to keep cycle time constant —
maintaining consistent purge durations

- EFS actuator housing is made of a VO self-extinguish class techno-polymer
material for fire safety

- Can be combined with an SRV to offer temporary hands-off operation

. For more information see|LAKOS literature LS-913




http://www.lakos.com/downloads/literature/LS-brochures-English/LS-913-LAKOS-ElectricFailSafeValve.pdf



Models & Dimensions

Basin Sweeping Model Selection

After determining the basin size
using the formula to the right, refer
to the flow rate column below.

Since active and directed circulation of basin/sump liquid is
required for effective solids removal, model selection for the
LAKQOS eTCX System is based upon the size of the basin or
remote sump. This is best determined with these calculations:

For Packaged Cooling Towers

Select a model that has an equal

Flow Length Width fe2
or larger flow rate. Flow rates larger Rote = ofBasin X ofBasin X 1 gpzn/ t ]
than those below are available. (feet) (feet) 2.44 m*/hr/m

Please consult LAKOS.

For Remote Sumps with Water Depth Greater than 3 ft**

Length Width
I;I:tv: = ofBasin X ofBasin X 1.5 gp:m/ftz ,
Basin Sweeping Configuration (feet) (feet) 3.66 m*hr/m

Flow Rate = Basin square footage

eHTX Flow Rates** | Diffuser/Strainer | Separator [System Weight Full Load Amperage***
Models Separators (US gpm| m3/hr inlet/**** :utlet y|bs kggs Pump HP/kW* 208V | 230V zsovg 575V

(@ CHDLELBY T eHTX-0040 80 18 2-1/2" 1-1/2" 568 257 2 HP/ 1.49 kW 5.5 5 2.5 2

(@ CORDOES A eHTX-0060 110 25 3" 2" 683 309 3HP/2.23 kW 9 8.4 4.2 34
eTCX-0160-SRV [EEzIRGle[er:o] 160 36 4" 2-1/2" 832 377 5HP/3.72 kW 13.9 134 6.7 5.4
eTCX-0210-SRV EzIRgeele] 210 48 4" 3” 875 396 5HP/3.72 kW 14.8 13.4 6.7 5.4
(@ CHERDHEY A eHTX-0140 310 70 6" 4" 1109 502 |7.5HP/5.59 kW 21 18.8 9.4 7.5
@ COZDHEIRTE eHTX-0185 410 93 6" 4" 1233 | 555 | 10HP/7.45kW | 25.4 24 12 9.6

Side Stream and Closed Loop Configuration

Flow Rate is critical to system performance. Select model based on Side Stream Flow Rates. LAKOS recommends 20% Side Stream

eHTX Flow Rates** | Diffuser/Strainer | Separator |System Weight Full Load Amperage***
LB N separators [US gpm| m?/hr ot outlet ylbs kggs Pump HP/KW* = 58v | 230v 250\? 575V

(@ CODLENEI T eHTX-0040 95 22 2-1/2" 1-1/2" 568 257 2 HP/ 1.49 kW 5.5 5 2.5 2

@ COURDES T eHTX-0060 140 32 3” 2" 683 309 3HP/2.23 kW 9 8.4 4.2 3.4
@ CONEHEN T eHTX-0080 210 48 4" 2-1/2" 832 377 5HP/3.72 kW 13.9 13.4 6.7 5.4
(@ COPALHES T eHTX-0090 250 57 4" 3” 875 396 5HP/3.72 kW 14.8 13.4 6.7 5.4
@SR eHTX-0140 365 83 6" 4" 1109 | 502 |7.5HP/5.59 kW 21 18.8 9.4 7.5
(@ CORYDOEANA eHTX-0185 500 114 6" 4" 1233 | 555 | 10HP/745kW | 25.4 24 12 9.6

NOTES: All eTCX models are available in PLUS system configurations for filtration down to .35 microns.
* Model-0080 uses 3500RPM.
** Higher flow rates available. Contact LAKOS.
*** Contact LAKOS for motor specific FLA.
¥ Minimum suction pipe size is equivalent to system's diffuser inlet. Pump NPSHR and piping to-and-from LAKOS Systems should be reviewed and sized
accordingly. Consult LAKOS for design assistance if length of suction line is more than 25'or has several elbows or elevation changes.

Inlet/Outlet Premium Butterfly Valve Kits

Model | Inlet Valve Sizes | Outlet Valve Sizes
eTCV models 2.5"to 6” Flanged Butterfly Valves 1'155,,t g;eﬁﬁﬁgg;x/ :Ilyees
HydroBoosters™

Input Flow and Induced Outflow

10 US gpm and 60 US gpm
(2m3/hr and 14 m3/hr)

Extension Pipe Size (minimum) |

Connection Size

eHB %" (12.7mm) male NPT 34" (19.05mm)

NOTE: These flow rates are based on an input pressure of 10psi (.68 bar).
Minimum water level above centerline of HydroBooster should be 2 inches (50.8 mm).

Dimensions
Dim A Dim B Dim C
Models - - - c

inches mm inches mm inches mm
eTCX-0080-SRV 45 1143 29-1/2 749 45-1/4 1149
eTCX-0110-SRV 45 1143 29-1/2 749 50-11/16 1287
eTCX-0160-SRV 45 1143 29-1/2 749 59-1/2 1511
eTCX-0210-SRV 45 1143 29-1/2 749 66-11/16 1694
eTCX-0310-SRV 45 1143 31-1/2 800 76-5/8 1946
eTCX-0410-SRV 45 1143 31-1/2 800 82 2083

More detailed CAD drawings and CSI specifications are available at|LAKOS.com.

<—— 30455 Skid




http://www.lakos.com/downloads.html



High Efficiency Side Stream and Closed Loop Cleaning

Ei Side Stream

Closed Loop

T T >
AN AN AN
I} 1 1
A l l / T
! {
Lﬁ.
SYSTEM PUMP A
SYSTEM PUMP LAKOS SYSTEM -
.') porato
LOAD | B
BENEFITS: —
- Economical filtration solution LOAD
- Large or variable flow application where full flow BENEFITS:
is not an option and basins are not accessible . . ‘ .
« Side stream filtration to remove solids generated in
- Reduce suspended solids in main line flow closed loops
+ Fasy to retrofit - Zero liquid (water or coolant) loss with Solids

- Zero liquid loss options with LAKOS Solids Recovery Vessel

- Zero filtration maintenance when using LAKOS automated .
purge valves

Side Stream
Filtration,
Parkland
Hospital,
Texas USA

Claude Laval Corporation, headquartered in Fresno California since 1972, is recognized
worldwide for engineering, manufacturing and marketing the original centrifugal action solids
from liquids separator and being the world-wide leader in cyclonic separation technology.

LAKOS Separators are manufactured in the USA. B=

eTCX system components are warranted for one (1) year from date of delivery. If installed 6 months or more
after ship date, warranty shall be a maximum of 18 months from ship date. eHTX separators are warranted for
five (5) years from date of delivery. For detailed warranty information visit http://www.lakos.com

LAKOS is an active member of the U.S. Green Building Council
LAKOS is a proud and contributing member of ASHRAE for over 30 years

LAKOS

Fresno, CA 93727

Separators and Filtration Solutions

1365 North Clovis Avenue

www. lakos.com

Recovery Vessel

Direct replacement for side stream bags or spiral
wound cartridges

Closed loop
Filtration,
Data Center,
Virginia USA

LAKQOS Separators are manufactured and sold
under one or more of the following U.S. Patents:
5,320,747, 5,338,341; 5,368,735; 5,425,876;
5,578,203; 5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175; 6,167,960; 6,202,543;
7,000,782; 7,032,760 and corresponding foreign
patents, other U.S. and foreign patents pending.

LAKOS® and HydroBoosters™ are trademarks of
Claude Laval Corporation

LS-910 (Rev. 3/13)

Tel:
Fax:

(559) 255-1601
(559) 255-8093

info@lakos.com




http://www.lakos.com

mailto: info@lakos.com








MediaGem™ Sand Filter System

Filtration Down to .45 microns

MediaGem Features and Benefits:

Remove floating and suspended solids as small as
A5 microns, perfect for applications where ultrafine
filtration is critical to system operation

Specialized layered media provides effective ultrafine
filtration and improves upon traditional sand filter
solids removal efficiencies, providing filtration as low as
45 micron

LAKOS proprietary lateral underdrain system supports
optimum flow rates and provides proper fluidization
of the media bed as required, further assisting with
reduced backwash cycles and improved filtration
efficiencies

Low horsepower requirements consistent with sizing
requirements result in reduced energy consumption

Fully automatic system with optional BMS (Building
Management System) integration makes unit easy to
operate and maintain

Multiple units can be combined to filter flow rates

FLOW RATES: larger than 100 US gpm (22 m/hr)

Maximum Pressure Rating? 100psi (6.9 bar). - MediaGem Sand Filters can be easily paired with LAKOS
ngh.er pressure systems available Separators to greatly reduce backwash cycles — hence
Maximum Operating Temperature: 105° F (40°C) saving water and reducing water use and disposal costs

Backed by LAKOS manufacturing quality and customer
quality standards

How it Works

LAKOS MediaGem™ Sand
e water  Filters provides .45 um
entershere — \microns) filtration by using

a tangential entry to create q
centrifugal action inside

the tank. This action causes Closed Loop Side Stream

FILTRATION APPLICATIONS:

Captured
Solids

large particles to settle on WATER USAGE | SOLIDS METER | MAINTENANCE
one side of the tank, while
Outlet- increasing surface area to o Aoum High
etshere.  filter lighter and smaller i oum Ved
particles, allowing the sand 35um
filter to remove patrticles 74+um Low
smaller than 5 um. Micron [um)

LAKOS

Separators and Filtration Solutions





Models & Dimensions

A
MediaGem Dimensions v
DimA Dim B Dim C
Models " N T
inches mm inches mm inches mm o °

MTS-20-50-A-C 54 1372 30 749 48 1207

MTS-24-75-A-C 54 1372 30 749 54 1364 | [ o

MTS-30-100-A-C 58 1473 30 749 60 1536 | |

More detailed CAD drawings and CSI specifications are available at LAKOS.com.

MediaGem Models
ele odel based 0 R AKO O end o Sid e

Flow Rates Backwash Backwash |System Weight* Full Load Amperage

od Inlet/Outlet HP/kW
USgpm | myhr | Miey/Outle Inlet FlowRate [ Ibs | kgs / 208V | 230V | 460V

0-50-A 50 11.4 2" 1.5" 30 US gpm 650 294 1.5HP/1.12kW 6.6 6.0 3.0
4 A 75 17.0 2.5"/2" 1.5" 40 US gpm 765 347 1.5HP/1.12kW 6.6 6.0 3.0
0-100-A 100 22.7 3"/2" 1.5" 50 US gpm 981 444 2HP/1.49kW 7.5 6.8 34

*Weight without sand and water

Other LAKOS
Filtration Solutions

STS Sand Filter System
(Stainless Steel).

See LAKOS literature
LS-640 at lakos.com

eTCX Tower Clean Systems.
See LAKOS literature
LS-910 at lakos.com

LAKQOS Separators are manufactured and sold
under one or more of the following U.S. Patents:
5,320,747; 5,338,341; 5,368,735, 5,425,876;
5,578,203; 5,622,545; 5,653,874, 5,894,995;
6,090,276; 6,143,175; 6,167,960; 6,202,543;
7,000,782; 7,032,760 and corresponding foreign
patents, other U.S. and foreign patents pending.

Claude Laval Corporation, headquartered in Fresno California since 1972, is recognized
worldwide for engineering, manufacturing and marketing the original centrifugal action solids
from liquids separator and being the world-wide leader in cyclonic separation technology.

LAKOS Separators are manufactured in the USA. @

MTS Sand Filter is warranted for one (1) year from date of delivery. If installed 6 months or more after ship date, warranty
shall be a maximum of 18 months from ship date. For detailed warranty information visit http://www.lakos.com. LAKOS® and MediaGem™are trademarks of
Claude Laval Corporation.

LAKOS is an active member of the U.S. Green Building Council

LAKOS is a proud and contributing member of ASHRAE for over 30 years

LAKOS

LS-920 (Rev. 3/13)

1365 North Clovis Avenue
Fresno, CA 93727

www. lakos.com

Tel:
Fax:

(559) 255-1601
(559) 255-8093

info@lakos.com

Separators and Filtration Solutions
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High Efficiency Liquid-Solid Separators

Continuous Filtration with Zero Maintenance

FLOW RATES:
40to 450 US gpm (9 - 102 m*/hr)

For higher flow rates, two or more separators can be manifolded
(see page 4)

Maximum Pressure Rating: 150 psi (10.3 bar)
Maximum Operating Temperature: 130° F (82° C)

A high efficiency liquid-solid separator that provides the
finest filtration using centrifugal action for cooling tower
systems; resulting in reduction of maintenance and water
consumption.

The eHTX Separator is the latest in technology from LAKOS,
the leader in liquid-solid filtration for HVAC applications.

Innovative. Reliable. Effective. Energy Efficient.

eHTX Features and Benefits:

- Filter performance rated to remove 98% of all
solids 44 micron (325 mesh), 2.6 specific gravity,
and larger in a single pass and 99% down to 25
micron (550 mesh) in recirculated systems

- No moving parts to wear out; no barriers or
media to change

- Space saving vertical profiles
+ Low and steady pressure loss; as low as 2 psid
- Options for zero water loss

- Continuous filtration and no backwashing;
periodic automated purging eliminates routine
maintenance and messy service routines

- Optional materials of construction and ASME
code available

- Improve downstream thermal efficiency of heat
transfer surfaces

- eHTX Separators include pressure gauges

FILTRATION APPLICATIONS:

e

Full Stream Side Stream Closed Loop
WATER USAGE SOLIDS METER MAINTENANCE
Sum High
- 25um
Med
44um
74+um Low
Zero Water Loss Micron Zero
Options Removal )
Available pum (microns) Maintenance

LAKOS

Separators and Filtration Solutions

LAKOS High Efficiency Product™






Full Stream

]

I_JC>C

LakosHS

Benefits:

Filter 100% of flow from the cooling tower to
l l downstream equipment — with zero downtime

A JAN A
] 1] 1]

Maintain design heat transfer efficiencies on new
% and existing equipment

Significantly extend maintenance intervals for
cleaning chiller tubes, plate heat exchangers,

compressors, etc.
SYSTEM PUMP
Zero filtration maintenance when using LAKOS

Controllers and Automated Purge Valves
LOAD
- Point of use application

Flow vs. Pressure Loss Chart

Bar = psi
1 15 s 7 7 y 7~ ya

@) eHTX-0040 2 69 100 =z Z // ==
() eHTX-0060 : @’ B8 CigD 66

_ 7} / / p. /
@ eHTX-0080 E 34| 5 4 // /// / / //
@ eHTX-0090 / A /1 / pd /
G eHTX_O14O .13 2 .{ L J /U @ D L 2
G eHTX-0185 US.gpm 40 50 100 200 300 500

mé/hr 9 113 22.7 454 68.1 1136
Flow Rate

Solids Removal Chart: Recirculated flow at 20% Side Stream
100%

90% 99.5% 99%
0,
80% 89% 829
(1]

Qv 70%
Q
c  60%
]
£ 50%
o 40%
o
E 30%
0 0%

10%

0%

32+ pm 23-32 pm 16-22 pm 11-15 ym 1-10 um
Microns (um) at 2.6 Specific Gravity

The above efficiency results were based upon 20% side stream within 16 hours. Field results may vary depending on side stream percentage and basin size.
Performance results verified by independent testing.





How It Works

Pressure gauges with
petcock valves to monitor
proper flow range through
differential pressure (DP)

(7) OUTLET
Clean water exits here

(1) INLET

Dirty water
enters here

@ Patented internal
tangential Swirlex
Slots™ dramatically
accelerate flow with
minimal pressure loss
and turbulence

@ Solids are separated
from water via

(4) Patented Vortube™ centrifugal action

creates stabilized
vortex flow for
finer solids removal at

minimal pressure loss @ Free of separated

solids, water spirals
up vortex to outlet
@ Solids collected in
bottom are purged
from Separator

Separator purges
)| —— separated solids here.

Automated options available

PATENTED SWIRLEX SLOT INTERNAL BARREL PATENTED VORTUBE

2 (3 O






Higher Flow Rates

Inlet
Manifold

Outlet Manifold
Manifolding in Parallel for High Flow Rates

When water system flow rates exceed that of any
single LAKOS Separator, manifolding two or more units
together can help achieve large flow requirements.
LAKOS can assist with separator manifold design and
build for high flow rate applications. Manifolding
multiple units keeps units smaller, easier to install and
provides for future flow rate changes.

— eHTX

Separators Example: Three eHTX-0185 Separators increase flow range to
555 - 1350 US gpm (126 — 307 m*/hr)

Separated Solids Disposal

SRV-833  SRV-816

EFS

Solids Recovery Vessel (SRV)

Features and Benefits:

Solids Recovery Vessel (SRV-833) features double SEgﬁm?R
capacity to allow for fewer bag change outs;
includes two ten micron bags on order T
Lower waste treatment costs, meet waste —<— _ SEPARATOR INLET
disposal requirements and greatly reduce b
chemical loss t_' LAKOS
eHTX Separators can purge to either SRV-816 or SRV — ;ﬁﬁfgl}'gggﬁgr
SRV-833 for separated solids collection ' zero liquid loss
Optional indicator package to facilitate bag S;ﬁ?:laeio:(j?ggltr;ug;\ily
change-outs
For more information see LAKOS literature L.S-622
Electric Fail-Safe Valve (EFS)
Features and Benefits: SEPARATOR
OUTLET

Battery backup electric fail-safe option
automatically closes valve in event of power failure

Eliminates manual purging —<—  SEPARATOR INLET

EFS actuator features an electronic circuit that
automatically adjusts the motor speed (depending
on torque variations) to keep cycle time constant —
maintaining consistent purge durations

SeparatorI
s . . intermittently
Ability to set both purge duration and interval purges solids connec%ed -

For more information see LAKOS literature 1.5-913 LAKOS controller





Models & Dimensions

eHTX Separator

Outlet

A A
C
V;% Inlet Recommended direction of inlet/outlet piping to control vibration

Inlet

Inlet
=}

Outlet | { QB
A/

Outlet

Inlet
A C

Outlet
\ ‘CQ o

MODELS AND DIMENSIONS:

‘* B *‘ Model A B C
eHTX-0040-V 1070
e ____
€HTX-0080-V 1432 330 8.43 214
___“_
eHTX-0140-V 73 1861 15 381 9.81 249
eHTX-0185-V 79 2016 15 381 9.81 249
NOTE: Hand-hole included on eHTX-0140 and eHTX-0185 models only
SPECIFICATIONS:
Flow Range Flow Range Inlet/ | Purge Size SOIid§ . .
Model US gpm m*/hr outlet | Male NPT Collectl_on Empty Weight | Weight w/Water
Capacity
low high low high gaI liters Ibs kg Ibs kg

eHTX-0040-V

21

1-1/2”

3/4”

m----m----

eHTX-0080-V

80

42

2-1/2”

3/4”

m----—-

eHTX-0140-V
eHTX-0185-V

140

185 450

42 102

47

1-1/2”
1-1/2”

1.7 6.4

12
1.7

298

486

498 226

807 366

SEPARATED SOLIDS DISPOSAL:

Solids Recovery Models

SRV-816

Solids Collection Capacity
360 cubic inches (6 liters)

Liquid Retention Capacity

5 gallons (19 liters)

SRV-833

732 cubic inches (12 liters)

8 gallons (30.5 liters)

Purge Valve Models

Purge Valve Size
3/4 inches (19.05 mm)

11/2 inches (38.1 mm)

ABV-15

3/4 inches (19.05 mm)

11/2 inches (38.1 mm)

For more information about ABV valves see LAKOS literature LS-238






Independent Testing

Filtration Test completed on LAKOS 3” Separator Design Iteration 200/8/12.

The filter assembly was installed with test components defined as follows
installed in the following order starting upstream:
1) 3"turbine-type flow meter
2) 20 micron disc filter assembly
3) 4" pipe spool with sand-injection pump
4) 3"spool
5) Separator under test
6) 3" pipe spool
7) 20 micron disc filter assembly

Test Conditions: 200 gpm, 11.4 psi loss

Sample Breakdown (Grams):
45-75 micron: 75.000
Total sample size:  75.000
Recovered grams from downstream filters: 1.001
Filter efficiency: 73.999 / 75.000 = 98.7%
Note: Sand sample: Quartz, Silicon Dioxide by Powder Technology Inc.
Date: August 1, 2012
SAND

INJECTION
PUMP

FLOW

METER  VALVE

RING FILTER RING FILTER

(600 MESH (600 MESH

ELEMENT) ELEMENT)

O = WATER SUMP
I

Cleaning Cleaning
chilled water, city water,
Axima Belgium Florida USA

Claude Laval Corporation, headquartered in Fresno California since 1972, is recognized
worldwide for engineering, manufacturing and marketing the original centrifugal action solids
from liquids separator and being the world-wide leader in cyclonic separation technology.

LAKOS Separators are manufactured in the USA. L=

All LAKOS eHTX Separators are warranted for five (5) years from date of delivery.
For detailed warranty information visit http://www.lakos.com

LAKOS is an active member of the U.S. Green Building Council
LAKOS is a proud and contributing member of ASHRAE for over 30 years

Fresno, CA 93727

LAKOS

Separators and Filtration Solutions

1365 North Clovis Avenue

www. lakos.com

[nternational Center
for Water Technology

RUWT
f
LAKOS Separators have been independently
tested and certified by an independent testing
agency, the International Center for Water
Technology (ICWT), confirming our separators’
filtration performance and capability to remove
troublesome particle matter from pumped water.

For over 30 years the internationally recognized
ICWT/CIT Testing Laboratories have been providing
independent, third party testing to a wide range of
irrigation and other industries around the world.

ICWT has experience with hydraulics, pumps,
filters, and valves. Fluid component testing
provides manufacturers, distributors and end-users
with accurate performance data for applicability
assessment and enable product development.
ICWT was recently certified by IAPMO R&T - North
America’s premier third party certification body
for plumbing and mechanical products. More
information about the testing agency and testing
process can be found at www.californiawater.org.

This test agency is available and approachable to
confirm its test methodologies and results.

International Center for Water Technology-
California State University Fresno

5370 North Chestnut Ave,, Fresno, CA 93740-0018,
Phone: 559-278-2066, www.californiawater.org

Protecting Heat
exchangers,
Nevada USA

LAKOS Separators are manufactured and sold
under one or more of the following U.S. Patents:
5,320,747;5,338,341; 5,368,735, 5,425,876;
5,578,203; 5,622,545; 5,653,874; 5,894,995;
6,090,276; 6,143,175;6,167,960; 6,202,543;
7,000,782; 7,032,760 and corresponding foreign
patents, other U.S. and foreign patents pending.

LAKOS®, Swirlex Slots™ and Vortube™ are
trademarks of Claude Laval Corporation

LS-924 (Rev. 3/13)

Tel:
Fax:

(559) 255-1601
(559) 255-8093

info@lakos.com







Automatic purging for
maintenance-free operation.
Simple. Reliable. Effective.

Purging separated solids from a LAKOS Separator is
important. Automating that function is intelligent. The
LAKOS Compact Motorized Ball Valve makes it easy.
Featuring integrated programming circuitry, this valve
can be set to purge as often as every 15 minutes ... or as
seldom as every 3-3/4 hours. Purge duration can be set
anywhere from 12 to 90 seconds. Settings are fixed with
a simple arrangement of switches, located within the
actuator housing.

- Eliminates routine maintenance

« Minimizes water loss and concentrates solids for easy
handling (consult factory for complete solids-handling
systems)

« Straight-through ball valve; quick open-close actuator

« NEMA 4 watertight actuator housing, suitable for
indoor/outdoor installation

+ Solid-state circuitry

General Specifications

« Maximum operating pressure: 150 psi (1055 kPa)
« Operating temperature range: 40-150°F (5-65°C)

- Standard valve body: Bronze; also available in stainless
steel for added corrosion/abrasion resistance

« Cast-aluminum actuator housing
+ Stainless steel ball with sealant seat

- Single phase induction motor; 115 VAC; 1.8 ampere
(For 220 VAC installation, an external transformer is
available, when specified, at an additional cost)

Valve Line Size Valve Weight

Model NPT, female Ibs. kg
CW-07-MBV 3/4inch 8 4
CW-15-MBV 1-1/2 inch 15 7
CW-20-MBV 2 inch 16 7

See reverse for additional specifications

Compact Motorized Ball Valve

CW-

SUGGESTED INSTALLATION

LAKOS
Separator
Purge Outlet
Manual Valve
(recommended)
Union LAKOS
Compact
Motorized
Ball Valve
Union
To Power Source
Solids Discharge

Instructions for Programming Valve

Set internal switches (Nos. 1 through 8) for desired purging
duration and frequency. “O”- Switch ON “X"- Switch OFF

PURGE DURATION PURGE FREQUENCY
Switch No. Switch No.
sec. 1 2 3 4 hrmin| 5 6 7 8
12 | X 0 X X 15 | O X X X
18 | O 0 X X 30 | X o] X X
24 | X X 0 X 45 | O o] X X
30| 0 X 0 X 100 | X X 0 X
36 | X o| o X 15| O X 0 X
42 O O O X 1:30 X (0} 6} X
48 | X X X o] 145 | O o| o X
54 | 0O X X o] 200 | X X X 0
60 | X 0 X o] 215 | O X X 0
66 | O 0 X o] 230 | X o] X 0
72 | X X o | o 245 | O o] X 0
78 | O X o | o 300 | X X o | o
84 | X ol o | o 315 | O X o | o
9 | O ol o | o 330 | X ol o | o
“0"- Switch ON “X"- Switch OFF 345 | o ol ol o

LAKOS

Separators and Filtration Solutions





Installation, Operation &
Programming

Installation

See illustration on reverse for proper installation &
connection. Valve should be installed prior to any pipe
elbows to avoid solids clogging prior to valve. A manual
valve is recommended between the separator’s purge
outlet and the valve to allow for removing the valve if
servicing is required. Manual valve should remain fully
open when automatic valve is in use.

Proper Wiring

Terminal #1 - To power supply
Terminal #2 - To power supply
Gr. - Ground

Suitable conduit is recommended.

Operation

This valve functions according to two distinct operations:
Cycle Time - How often the valve shall open
Purge Duration - How long the valve is open for
purging
The integral timer triggers the actuator to open and close
as programmed (see below). Interruption of power will
cause the timer to reset. When power is restored, the
valve will open for its programmed duration and begin its
programmed cycle time.

Programming

Cycle time and purge duration are set by arranging a series
of small switches. These switches are located within the
actuator housing, accessible by removing the housing
cover. CAUTION: Disconnect/interrupt power to the
actuator before removing cover to program the valve.

Instructions for programming the switches are labeled
inside the actuator housing and noted on reverse for your

convenience. Once the switches have been set, be sure
to re-attach the actuator housing. Note the o-ring for
protection against moisture and dust.

To manually open the valve for purging, press and hold
the external button on the actuator housing. Valve will

open for the programmed purge duration and begin a

new cycle, as programmed.

Limited Warranty

All products manufactured and marketed by this
Corporation are warranted to be free of defects in material
or workmanship for a period of one year from date of
delivery.

If a fault develops, notify us, giving a complete description
of the alleged malfunction. Include the model number(s),
date of delivery and operating conditions of subject
product(s). We will subsequently review this information
and, at our option, supply you with either servicing

data or shipping instructions and returned goods
authorization. Upon prepaid receipt of subject product(s)
at the instructed designation, we will then either replace
such product(s) at our option and, if determined to be a
warranted defect, we will perform such necessary product
repairs or replace such product(s) at our expense.

This limited warranty does not cover any products,
damages or injuries resulting from misuse, neglect,
accident, normal expected wear, improper installation or
operation contrary to factory recommendations. Nor does
it cover equipment that has been modified, tampered with
or altered without factory authorization.

No other extended liabilities are stated or implied and this
warranty in no event covers incidental or consequential
damages, injuries or costs resulting from any such
defective product(s).

Lakos Separators are manufactured and sold under one or more of the following U.S. Patents:
5,320,747; 5,338,341; 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545; 5,653,874; 5,894,995; 6,090,276; 6,143,175;
6,167,960; 6,202,543; 7,000,782; 7,032,760 and corresponding foreign patents, other U.S. and foreign patents pending.

LAKOS

Separators and Filtration Solutions

1365 N. Clovis Avenue ° Fresno, California 93727 USA
Telephone: (559) 255-1601 ¢ Fax: (559) 255-8093
Toll-Free: (800) 344-7205 (USA, Canada & Mexico)
Internet: www.lakos.com ¢ E-Mail: info@lakos.com
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Alllll Pl“'!]ﬂ With Pneumatic Fail-Safg

Fail-safe solids purging systems
to guard against power failures
and incidental purging.

This air-operated ball valve effectively eliminates routine
maintenance and labor scheduling requirements, assuring
proper and regular purging. The teflon-seated stainless steel
ball and straight-through flow design make it capable of
handling all fine solids, many fibrous materials, mild abrasives
and typical solids with a specific gravity of 3.6 or less.

A fail-safe, closed-position valve highlights this series,
providing sure protection from power failures, incidental
purging and related liquid loss problems.

¢ Rugged, stainless steel rack and pinion design
e Spring-loaded closure

¢ Thermoplastic, corrosion-resistant body

Controller

e Serves worldwide single-phase voltages, from 100 to 240 VAC,

50/60Hz (5 amp max.) Gonsult factory for additional voltage
options

¢ Wide range of options for programming purge cycle frequency
and duration

e Solid state reliability; no routine maintenance required

o Durable NEMA-4x rated housing; IP 66 equivalent

el el H

AFS Series

SUGGESTED INSTALLATION

LAKOS
Auto-Purge
Controller

Port 0
(exhaust)

LAKOS Separator

o
_J

Purge Outlet—»

Manual Valve —»

From

Compressed ([T -.
Air Supply - .

—

LAKOS
Pneumatic
Fall-Safe Valve

Air Pressure
Regulator

Solids Purge

ILLUSTRATION OF CONTROLLER FACE

7 N\
Part# 121187 8 sec[]| Purge Frequency
1sec - 300hr & 9 Outer Dial
100 - 240 VAC
7| o
S0/60 ‘Off" Light s lit during cycle.
5amp
( € Hrs|
[m]
B, oncn o B Purge Duration
Inner Dial
@ "On" Light is lit during purging.
@ Power Fuse Manual @
5A Purge
(Press & Release)
A J
. 2/

WIRING DIAGRAM

e Compression molded, fiberglass reinforced
polyester housing

e Meets CSA, UL, and CE requirements

¢ Non-volatile memory - all controller settings
are maintained in the event of a loss of power;
no programming required

100VAC-220VAC,
50/60HZ
(Customer Hookup)

Black

Grounding Lug
on back of

Com

Black No

} To Solenoid

Face Plate

£

[6[s]T4]

Relay

[2]

]

L
—a
7]

On/Momentary Switch
{ White L

Black '\& /g
5 Amp Fuse On-Off Switch

See reverse for additional specifications





Pneumatic Ball Valve and Solenoid

Operation

The LAKOS Pneumatic Ball Valve is controlled with a supply of
compressed air passing through a solenoid. To open the valve for
purging, the LAKOS controller signals the solenoid to open, allowing
air to pass into the valve’s inner chamber. This drives the shuttling
piston, compresses the fail-safe spring, manipulates the rack and
pinion gear, turns the valve actuator shaft and swivels the ball valve
90° to open. To close the valve, the LAKOS controller signals the
solenoid to close, which discontinues the air supply to the valve. Air
from the valve’s inner chamber then bleeds off and the valve closes as
the fail-safe spring expands to relax. Purging is thereby shut off.

Fail-Safe: Should power to the LAKOS controller or air supply ever
be interrupted, the valve's spring will automatically close the purge
valve. After restoration of power, the controller will reset and
immediately begin the programmed purge duration and continue on to
its programmed cycle for the next purge. All controller settings are

maintained in the event of a power 10ss; no reprogramming is required.

Solenoid Installation: The solenoid controls the air supply to the
valve and is activated by the LAKOS controller. Install air supply lines
to the proper ports, as noted in the illustration on reverse.

Valve Line Size | Minimum Pressure| Valve Weight
Model to Open Valve

N.P.T. female psi bar Ibs. kg
AFS-07 3/4 inch 60 4.2 7-1/2 34
AFS-15 1-1/2 inch 60 4.2 12-1/2 5.7
AFS-20 2 inch 80 5.6 16-1/2 7.5

Liquid Loss

When the application allows that purging is the final handling of the
separated solids, it may be important to know the volume of fluid which
may be lost when purging. This information is subject to variations,
based on separator size, flow rate and system pressure. Volumes noted
here identify the total volume purged (both liquid and solids).

Purge Size 10 Second Duration*
3/4-inch 3-12 gallons
12-45 liters
1 1/2-inch 12-50 gallons
45-190 liters
2-inch 25-95 gallons
95-360 liters

*Motorized ball valves require a minimum purge duration of 10
seconds.

Limited Warranty

All products manufactured and marketed by this Corporation are
warranted to be free of defects in material or workmanship for a period
of one year from date of delivery.

If a fault develops, notify us, giving a complete description of the
alleged malfunction. Include the model number(s), date of delivery and
operating conditions of subject product(s). We will subsequently review
this information and, at our option, supply you with either servicing
data or shipping instructions and returned goods authorization. Upon
prepaid receipt of subject product(s) at the instructed designation, we
will then either replace such product(s) at our option and, if determined
to be a warranted defect, we will perform such necessary product
repairs or replace such product(s) at our expense.

This limited warranty does not cover any products, damages or injuries
resulting from misuse, neglect, accident, normal expected wear,
improper installation or operation contrary to factory recommendations.
Nor does it cover equipment that has been modified, tampered with or
altered without factory authorization.

No other extended liabilities are stated or implied and this warranty in
no event covers incidental or consequential damages, injuries or costs
resulting from any such defective product(s).

Lakos Separators are manufactured and sold under one or more of the following U.S. Patents:

3,289,608; 3,512,651, 3,568,837, 3,701,425; 3,947,364, 3,963,073, 4,027,481, 4,120,795; 4,123,800; 4,140,638; 4,147,630; 4,148,735;
4,305,825; 4,555,333; 5,320,747; 5,338,341; 5,368,735; 5,425,876; 5,571,416; 5,578,203; 5,622,545; 5,653,874; 5,894,995; 6,090,276;
6,143,175; 6,167,960; 6,202,543; Des. 327,693; and corresponding foreign patents, including 600 12 329.4-08 (Germany) and
EP 1 198 276 B1 (EU); other U.S. and foreign patents pending.

LAKOS

1365 N. Clovis Avenue ¢ Fresno, California 93727 USA
Telephone: (559) 255-1601 « Fax: (559) 255-8093
Toll-Free: (800) 344-7205 (USA, Canada & Mexico)

www.lakos.com ¢ E-mail: info@lakos.com
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HydroBoosters™

Minimize Tower Basin Cleaning and Maintain Downstream Heat Transfer Efficiencies

HydroBoosters Features and Benefits:

Patented LAKOS HydroBoosters create sweeping action on the
cooling tower basin floor to reduce under-deposit corrosion,
cooling tower nozzle clogging and extend cooling tower life

N + HBand eHB HydroBoosters Vortexing action moves cooling tower
solids towards the filtration system by using directed turbulence,
thereby preventing solids accumulation on the basin floor, and
removing the food source for biological activity

£

Ny

Minimize manual basin cleaning, cooling tower maintenance, risk of
injury associated with basin floor cleaning, and system downtime

HB and eHB HydroBoosters are designed for durability and to resist
cooling tower water chemicals

& Operating Requirements:
Minimum Pressure Required:
- HB Models: 20psi (1.4 bar)
-+ TSN Models: 20psi (1.4 bar)
eHB Models: 10psi (.7 bar)
Recommended Water Depth:
How it works: « HBand eHB Models minimum water depth: 3 inches (76.2 mm)
« HBand eHB Models maximum water depth: 3 feet ( 1524 mm) *
Utilizing a patented vortexing action - flow is TSN minimum water depth: 2 inches (50.8 mm)

magpnified as it passes through the HydroBoosters. * For greater water depths, LAKOS recommends using Eductors. See|LAKOS literature L5-633
When strategically implemented in a basin, the

“directed turbulence” causes more solids to reach the
filtration system - resulting in a cleaner cooling tower
and protecting downstream equipment.

Tower Basin Sweeping
with HydroBoosters

Filtered water
flows to LAKOS
HydroBoosters

1 gallon
of water
into the

6x induced . HydroBooster

flow rate activity

V.

LAKOS High Efficiency eTCX Systems are only

HydroBoosters

compatible with eHB Models (yellow color Filtered water sent Solids are
HydroBooster) and TSN nozzles. downstream to chillers/ directed to LAKOS Separator
heat exchangers LAKOS Separator ~ and System

LAKOS

Separators and Filtration Solutions
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Models & Dimensions

Input Pressure Flow Input/Output
Model System Compatibility Connection

psi bar US GPM m3/hr
HB-10-K TC/TB 3/4-inch male NPT 20 1.4 10/60 2/12
HB-18-K TC/TB 3/4-inch male NPT 20 1.4 18/108 4/24
TSN-0025-B* eTCX, TC/TB 1/4-inch male NPT 20 14 4.2 1
eHB-10-K eTCX 1/2-inch male NPT 10 0.7 10/60 2/14
*The TSN is a brass, flat-fan spray nozzle for use in applications in which there is a shallow deck in the basin. Can be used along with HydroBoosters™ (see diagram
below)

LAKOS High Efficiency Product™

. _".'.-'1- ' &

eHB-10-K attached to PVC pipe using HB-10-K using an HB-10-K adapter, HydroBooster layout in field erected
an optional HBC-10 clip adapter attached to PVC pipe using an optional cooling tower
HBC-10 clip adapter
TOWER OUTLET
: : . TO SYSTEM PUMPS
Installation Best Practices: ( x — HYDROBOOSTERS
+ Start with a clean basin. -
. , o i S i A 3 —h

- Required submergence of 2" above centerline inlet

of HydroBoosters.
- Position the HydroBoosters to direct solids toward 3/4" PIPE EXTENSIONS——)

the filtration system's pump intake and away from i) 36"+ LONG -

any other system pump suction areas. ™ -
« Use a closed-loop header in order to equalize the

pressure to each HydroBooster. I UPPER BASN i
- Eliminate weirs, baffles or other devices which may . A

romote settling or dead spots within the sump. LAKOS FILTRATION

P 9 P P SUCTION CONNECTION
+ Where possible, take advantage of any existing L ¢ \ -

slopes to direct solids toward the low end of a sump. = ]
+ When possible, position the system’s pump intake A _\4” DISCHARGE PIPE

where solids are most likely to enter the sump. 6" SUCTION PIPE . INTO SWEEPER HEADER | ,» ppp

) ) ) o ) LAKOS Separators are manufactured and sold

Claude Laval Corporation, headquartered in Fresno California since 1972, is under one or more of the following U.S. Patents:
recognized worldwide for engineering, manufacturing and marketing the original 5320,747;5,338,341; 5,368,735; 5425.876;

; ; : I ; i ; 5,578,203; 5,622,545; 5,653,874; 5,894,995;
cenrr/fqga/ acnoh solids from liquids separator and being the world-wide leader in £1000.276, 6143175 6,167,960, 6.202 543:
CyC/OﬂlC separation tedmO/Ogy' 7,000,782; 7,032,760 and corresponding foreign
LAKOS Separators are manufactured in the USA. = patents, other U5. and foreign patents pending.

LAKOS" and HydroBoosters™ are trademarks of
LAKOS is an active member of the U.S. Green Building Council Claude Laval Corporation
LAKOS is a proud and contributing member of ASHRAE for over 30 years LS-606F (Rev. 3/13)

1365 North Clovis Avenue Tel: (559) 255-1601
Fresno, CA 93727 Fax: (559) 255-8093
®

Separators and Filtration Solutions www.lakos.com info@lakos.com
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Solids Recovery Vessel

Capture Separated Solids with Zero Liquid Loss

SRV Features and Benefits:

- Capture separated solids easily and return clean liquid back to system;
resulting in zero liquid loss

- Continuous operation, remove captured solids without interrupting
system flow or filtration

- Available in two sizes: SRV-816 (16 inches/406.4 mm) and SRV-833
(33 inches/838.2 mm)

SRV-816

- SRV-833 features double the surface area — providing for double the

SRV-833 collection capacity and less frequent bag change-outs

+ SRV-833 provides greater flexibility with using either a SRV-833 Basket
and Bag or a SRV-816 Basket and Bag - if the weight of a collected bag
is a concern

- Filter bags available from 10 micron to 50 microns

« Optional indicator package provides convenient way to determine bag
change-outs

- Optional dry contact available for remote monitoring, can be tied to

BMS (Building Management System)

SRV shown with optional SRl package and manual ball valves . .
- Lower waste water treatment costs, meet waste disposal requirements

Solids Recovery Vessel (SRV) and greatly reduce chemical loss
Package:

Retention Vessel: 304 Stainless Steel construction with
epoxy-coated carbon steel lid

Internal Baskets: One (1) Stainless Steel basket SEPARATOR Solids Recovery Vessel

Filter Bags: Two (2) polyester-felt bags OUTLET (SRV) helps capture

Air Relief Valve: One (1) 1/4"float vent valve separated solids from

Available Sizes: T LAKOS Separators — and
SRV-816 includes two (2) 25 micron bags*

return clean liquid back to

SRV-833 includes two (2) 10 micron bags ——— SEPARATOR INLET the system through oump

*Optional 50 micron bag may be specified

Note: Manual valves for isolation are required, but not included e suction for zero quuid loss
in the package —
: fons: LAKOS
Standard Configurations: f SRV Filtered water to
Internal Basket and . " = pump suction for
: : Microns
Coll Bag Heigh .
°Be‘:'°“ ZZ eég : ’ zero liquid loss
14" t 5" t
with 16"Bag | with 33" Bag |25HM/S0Hm | 10um Separator Purges
srv-s16 [ v solids to SRV
SRV-833 4 v

* Collection bags for SRV-816 and SRV-833 are available in filter sizes
starting at Tum.

LAKOS
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Models & Dimensions

DimenSiOnS: T Recommended clearance

Air/pressure relief valve to open lid for servicing

— SRV-816: 16" (406 mm)
Model Vessel Height“A” Bag Height“B” Bag Width“C” | Basket Height“D” @ g SRV-833:30" (762 mm)
I ]
A 24-9/16" (624 mm) 16" (406 mm) 7"(178 mm) 14" (356 mm) purge low é o @

from

separator

TR
SRV-833 38-9/16"(979 mm) 33"(838 mm) 7"(178 mm) 28-1/2"(724 mm) // AN

Indicator
Package

Specifications: A

Maximum Pressure: 150 psi/10.3 bar

i i o o @ 1:7"‘m
Maximum Operating Temperature: 122°F (50° C) @zomm)
Model Solids Collection | Liquid Retention | Total System Weight i < BOTTOM VIEW
Capacity Capacity (without liquid) System pump
360 cubic inches 5.0 gallons 54 lbs
SRV-816
6 liters 19.0 liters 24.5kg -
732 cubic inches 8.0 gallons 74 Ibs
SRV-833
12 liters 30.5 liters 33.6 kg

Purge
Collection
Bag

-
(178mm)

Optional Indicator Package SRI-816:

The optional SRI-816 package applies to both SRV-816 and SRV-833. It helps determine when bag change-out is necessary.
The optional Indicator Package is responsive to increased pressure differential as the vessel accumulates with purged solids.
This assembly identifies when the solids collection bag is full, minimizing routine servicing.

© Ball Valves: Two (2) per package; 3/4-inch (female, N.PT) manual; bronze body1, stainless steel ball, sealant seat
@® Sightglasses: Two (2) per package; 3/4-inch (female, N.PT); bronze'
© Annunciator: One (1) per package; 1/8-inch (female, N.PT) parts; “pressure indicator” style2

Annunciator is pre-set by LAKOS at a prescribed pressure differential of 1 5 psi (1 bar).
O Flow Control Orifice: One (1) per package; 3/4-inch (female,N.PT);

bronze' rated for 10 U.S. gpm (2.3 m?>/hr) but other sizes available

© Clamp: Stainless steel band with hardware to mount annunciator to body of LAKOS Solids Recovery Vessel
@ Tubing: To hook up high/low pressure connections on annunciator;

1/4-inch diameter poly tubing for 150 psi __Airreliefvalve >

(10.3 bar) or less; water use only; 6 feet

(1.8m). End connectors also provided LAKOS
@ Hose Connections: 3/4-inch, barbed x male Separator

thread connections

©® Hose: Reinforced rubber, 3/4-inch
'Also available in stainless steel. Consult LAKOS for any special ‘ .
application requirements. U
2Optional dry contact (DEC-100) is available to operate a \Pu rge outlet
12 W light; 125/250 VAC-28 VDC, 2 amp. (Voltage booster 3

relay available to activate buzzer or other indicator device or
connect to BMS to trigger low level alarm when bag must be LAKOS Filtered water to pump
changed). SRV suction for zero liquid loss

Claude Laval Corporation, headquartered in Fresno California since 1972, is recognized worldwide for engineering, manufacturing and marketing the

original centrifugal action solids from liquids separator and being the world-wide leader in cyclonic separation technology.
LAKOS Separators are manufactured in the USA. L

LAKOS is an active member of the U.S. Green Building Council LAKOS® is a trademark of Claude Laval Corporation.

LAKOS is a proud and contributing member of ASHRAE for over 30 years LS-622K (Rev. 3/13)

1365 North Clovis Avenue Tel: (559) 255-1601
Fresno, CA 93727 Fax: (559) 255-8093

Separators and Filtration Solutions www.lakos.com info@lakos.com




http://www.lakos.com

mailto: info@lakos.com








Electric Fail-Safe Valve

Automatically Closes Purge Valve in Case of Power Failure

EFS Features and Benefits:
« EFS closes purge valve in case of power failure
- Purges solids automatically — eliminating manual purging

- Visual indicator on EFS provides easy-to-read current valve position

EFS Valve shown with

®urge conroller « Manual override for quick purge situations

« EFS features an electronic circuit that adjusts motor speed to keep

Specifications: cycle time constant, maintaining consistent purge durations
Voltage: 12V DC, 24V DC and 100-240V AC - Can be installed in combination with Solids Recovery Vessel
Frequency: 50/60Hz (SRV-816 or SRV-833) for short-term conditions that require direct
Power Draw: 30-48 VA purging

Current Draw: 0.3-0.2 A

« Actuator housing made of VO self-extinguish material for fire safety
75% Duty Rated

Valve Open-Close Time: 8 seconds from 0 to 90 degrees. - EFS features a torque limiter circuit that protects motor from

. , overcurrent or overtorque conditions
Fail-Safe Delay: EFS Valve starts closing 5 seconds after

power loss

Housing: VO self-extinguish class techno-polymer,
water-tight

Protection Level: NEMA 4/4X IP65 IP67
Certifications: CE UL EFS Installation:
Cover Type: UL 50

Ambient Temperature Range: -4 Fto 131 F SEPARATOR

Auxiliary Contact Rating: 1A @ 30VDC/250VAC OUTLET

RESISTIVE

Protection Against Electrical Shock: Class |
Cover Type: UL 50

Recommended Battery Check: Once per year,
expected life time is 12-15 years

Fail-Safe Batteries: Rechargeable Nickel-Metal-
Hydride battery pack that provides 400 charge/

EFS and LAKOS Controller
automatically purge
separated solids from
Separator’s collection
chamber at pre-determined

<— _ SEPARATOR INLET

time intervals — eliminatin
discharge cycles. The batteries are automatically . @ | . g
charged when the supply is connected X X Manual purging.
Models: Separator ‘
Valve Diamoter PUGE " EFS connected to
Models LAKOS controller
inches mm
EFS-07 3/4" 19.05
EFS-15 1172 381 Contact LAKOS for EFS installation guide with more detailed

Purge controller is required and included as part of valve kit. specifications.

LAKOS® is a trademark of Claude Laval Corporation l AKDS
LAKOS is an active member of the U.S. Green Building Council ®
LAKOS is a proud and contributing member of ASHRAE for over 30 years Separators and Filtration Solutions

1365 N. Clovis Avenue « Fresno, California 93727 USA
Telephone: (559) 255-1601 - Fax: (559) 255-8093
www.lakos.com } info@lakos.com
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LAKOS Heat Transfer Engineering Catalog

FRONT POCKET Index

LS-822 |200 Mesh Sand Samples

LS-823 |325 Mesh Sand Samples

BEFORE THE FIRST INDEX TAB LS-580 |General HT Brochure

AMBER APPLICATIONS TAB IF-025 Application Bulletin Listing

AB-240 |Lumber Mill's Condensers and Cooling Tower Basin

AB-230 |EPA Basin Cleaning

AB-229 |Cooling Towers in a Call Center

AB-225 |District Energy at the University of Nevada

AB-224  |District Energy From Citizens Thermal

AB-222 |Case Study: Cooling Tower Cleaning In Pharmaceutical Co.

AB-216 |Northern California Medical Center

AB-211 |May Company Energy Savings

AB-206 |Energy Savings

GREY APPLICATION CONCEPTS TAB

HT-206 |Plate & Frame Heat Exchanger Protection

HT-207 |Heat Pump Application

HT-208 |Side Stream Application

HT-213 |Side Stream Installation HTX-V Series with Auto-Purge

HT-214 |V-Line Tower Application TCX System

HT-215 |Flat Bottom Tower Application TCX System

AMBER PRODUCT LINES TAB

LS-910 |eTCX Brochure

LS-924 |eHTX Brochure

LS-710 |TowerClean (Plus)

LS-715 |SideStreamClean (Plus)

LS-625 |HTX Brochure

LS-624 |HTH Brochure

LS-289 |ILB Brochure

LS-920 |MTS MediaGem™ Brochure

LS-640 |STS Brochure

LS-720 |CTS Brochure

LS-639 |FTS Brochure

BLUE PURGING SYSTEMS &
ACCESSORIES

LS-622 |SRV Sales Sheet

LS-576 |CRS Sales Sheet

LS-913 |EFS Electric Fail-Safe Valve

LS-356 |Pneumatic Ball Valve

LS-238 |Motorized Ball Valve

LS-252 |CMBV

LS-606 |HydroBoosters™

For more literature, visit www.lakos.com/downloads.html
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Heat Transfer Filtration

Heat Exchangers ¢ Evaporative Condensers ¢ Cooling Towers

g

Reduce maintenance Reduce energy and chemical Reduce water consumption
costs by 60% - 90% consumption by 10% or more by 3% - 5%

LAKOS High Efficiency Product™ LAKDS

Separators and Filtration Solutions






Why Do | Need Filtratione

Airborne debris, dirt, silt, sand and other suspended particles negatively affect heat transfer
efficiencies through the creation of scale, fouling, biological activity, and corrosion.

Scale is characterized by plating-out of Calcium Carbonate (CaCO,) on heat
transfer surfaces. These deposits are created through precipitation of dissolved
solids from cooling tower water. As CaCO, mixes with silica and water it forms
hard concrete scale on heat transfer surfaces - leading to reduction in heat
transfer. Scale formation is the most common reason for the need to punch

and clean chiller tubes.

Suspended solids (dirt, silt, sand, airborne particulate matter and corrosion by
products) in cooling tower water form deposits and collects on heat transfer
surfaces, cooling tower fill, cooling tower basins, and spray nozzles. Collection
of suspended solids in heat transfer equipment results in scale and fouling -
thereby leading to loss of heat transfer efficiency, increased maintenance, and

decreased equipment life.

Biological Activity

Evaporative coolers and cooling towers offer a warm, moist environment for
Biological Activity to grow and multiply. Biological Activity (algae, legionella,
slime and biofilms) contributes to fouling of heat transfer surfaces (including
tower fill), corrosion in all parts of the cooling tower system and creates health

hazards.

Corrosion

Corrosion in cooling tower basins is caused by suspended solids that buildup
at the bottom of the basin. These settled solids not only provide a breeding
ground for biological growth but also corrode the basin floor, thus increasing
maintenance costs and reducing life of the tower basin.

Cooling Tower

L1l
)

XXXX FILL XXXX|

% 7 Cooling

Tower Basin

Solids
accumulation
in basin

Suspended solids clog tower nozzles and
water distribution systems - resulting in loss of
thermal capacity as well as scale and mineral
buildup on tower fill and closed tower coils.

Condenser Tube

ZASolidsinside’ 7
Vis eptabes/

Suspended solids reduce heat transfer

areas and decrease flow inside tubes by

accumulating on internal tube fins.

Solids’accumulation
onheat
exchanger plates

Solids in cooling tower water clog
channels and create areas of low
thermal conductivity.





How Big Is A Micron?

PROBLEM:

The chart below shows correlation between scale thickness and increase in energy consumption.

Scale Buildup vs. Energy Consumption

Fouling Factor (FF) Approx. Scale % Increase in Energy
H.ft?« F°/Btu Thickness in Inches Consumption
Clean .000 0
.0001 .001 1.1% FFA*
.0005 .006 5.5%
.001 .012 11%
Typical
.002 .024 22% )
Foulingt
.003 .036 33%
.004 .048 44%

* Field Fouling Allowance: The rating Fouling Factor for heating and heat reclaim heat exchangers shall be
0.000100 h-+ft?F°/Btu for closed loop and 0.000250 h-ft%F°/Btu for open loop systems. Source: AHRI 2011
Standard for Performance Rating of Water-Chilling and Heat Pump Water-Heating Packages Using the
Vapor Compression Cycle. t Higher fouling rates can lead to chiller shutdown due to increased approach
temperatures.

Increased approach temperatures can result from higher fouling rates — leading to chiller shutdown.

For every .001” increase in Fouling Factor, your energy
consumption increases by 11%.

“A typical 200 ton cooling tower operating 1000 hours may assimilate
more than 600 Ib of particulate matter from airborne dust and the
makeup water supply.” (Broadbent et al. 1992)

- 2012 ASHRAE Handbook, HVAC systems and Equipment, Page: 40.16

LAKOS Filtration when combined
with Water Treatment...

S Filtry,.
\’“\QO at,oo

Corrosion Scale

Biological
Activity

Fouling

o, o
ter Treat™®

...Reduces Corrosion, Scale,
Fouling and Biological Activity

44 microns - 325 mesh
(.0017") Silt

37 microns - 425 mesh
(.0015") Plant Pollen

8 micron
(.00032")
Red Blood Cell

2 microns
(.00008")

Bacteria
Magnified 500 times

Human hair thickness: .0016 (40 microns)

Particle Quantity vs.
Particle Volume Comparison
pm (micron)

5pum
20%
3 um
20% 20%
1 um
20%
PARTICLE QUANTITY

Less than 10 um———
5%

PARTICLE VOLUME

Assuming there is the same quantity of particles
ranging from .5 um to 75 um (Particle Quantity Pie
Chart), the volume these particles represent is not equal
(Particle Volume Pie Chart). The particles ranging from
10-75 um represent 95% of total volume.





Filtration Solutions
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- Basin Sweeping i Full Stream

Outlet to Cooling Tower Outlet to
LAKOS Filtration Basin Condenser/Chiller

Benefits:
I I - Filter 100% of flow from the cooling tower to
downstream equipment — with zero downtime

Maintain design heat transfer efficiencies on new and

existing equipment
FLOW ) _ . .
Extend maintenance intervals for cleaning chiller tubes,

plate heat exchanges, compressors, etc.

- Zero filtration maintenance when using LAKOS
Controllers and Automated Purge Valves

. Point of use application
Benefits:
Reduce under-deposit corrosion, remove food source

for biological activity and extend life of the basin
o , _ _ Using a LAKOS Separator in Full Stream application
Minimize manual cleaning, maintenance, downtime

and risk of injury allows for filtering 100% of flow, from cooling tower

to downstream equipment, thereby extending

HydroBoosters™ sweep cooling tower basin to remove ) ] o )
suspended solids at the source equipment life and maintaining design heat transfer

Maintain downstream thermal efficiency of heat efficiencies on new and existing equipment.

transfer surfaces

Extend Equipment Life by

Eliminate Basin Cleaning Filtering 100% of Flow
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-q— Side Stream L' Closed Loop

Benefits: Benefits:

Economical filtration solution - Remove solids generated in closed loops (chiller
water/propylene/ethylene glycol) by using side
stream filtration

Large or variable flow application where full flow

is not an option and basins are not accessible
- Zero liquid loss when using a Solids Recovery

Vessel (SRV)

- Direct replacement for side stream bags or spiral
- Zero liquid loss options with LAKOS Solids wound cartridges

Recovery Vessel

Reduce suspended solids in mainstream flow

Easy to retrofit

. Zero filtration maintenance when using LAKOS
Automated Purge Valves

Using a LAKOS System in Side Stream Using a LAKOS System for closed loop filtration
applications helps reduce suspended solids provides 24/7 filtration with zero system downtime,
in mainstream flow, thereby reducing consistent pressure loss and no backwash
downstream heat transfer loss. requirements. Removing dirt, scale, rust and other

suspended solids from closed loop systems helps
maintain system design efficiencies.

Economical Filtration Maintain Closed Loop

Solution Heat Transfer Efficiencies






How It Works

d

e (7) OUTLET
Clean water exits here

Pressure gauges to monitor
differential pressure, thereby
verifying sufficient separator flow

(1) INLET

Dirty water
enters here

@ Patented internal
tangential Swirlex
Slots™ dramatically
accelerate flow with
minimal pressure loss
and turbulence

@ Solids are separated
from fluid via centrifugal

@ Patented Vortube™ action

creates stabilized
vortex flow for
finer solids removal at

minimal pressure loss (5) Free of separated

solids, fluid spirals up

vortex to outlet

@ Solids collected in
bottom are purged
from Separator

Automated options are
available for purge solids

LAKOS eHTX Separators feature improved internals and operate differently than our HTX Separators.
To learn more about how our HTX Separators operate, see LAKOS Literature LS-625.

@) PATENTED SWIRLEX SLOT =) INTERNAL BARREL @) PATENTED VORTUBE

]






Products

g

EFS

Electric Fail Safe Valve
option available

eHTX Series eTCX Series 'l

High Efficiency Basin Sweeping

High Efficiency Liquid-Solid and Side Stream Filtration with

Separators ..
eHTX Series in Packaged System
Features and Benefits: Features and Benefits:
Filter performance rated to remove 98% of all solids 44 micron - Filtration efficiency of 99% at 25 micron (550 mesh),
(325 mesh), 2.6 specific gravity and larger in a single pass and 2.6 specific gravity, in a recirculating pass
99% down to 25 micron (550 mesh) in recirculated systems « Premium Efficiency (PE) 1750 RPM pumps provide higher

level of energy savings
Can be used for basin cleaning or side stream cleaning
80% reduction in pump motor noise

Basin Sweeping flow rates: 50 — 1110 US gpm (11 - 184
m?/hr). Higher flow rates available — consult LAKOS

Low and steady pressure loss. 2 — 15 psi (.13 to 1.03 bar)

Continuous filtration and no backwashing; periodic
automated purging

Optional materials of construction and ASME code available

FlF’W ranges from 15 - 990 US gpm (3 - 224 m’/hr). - Side stream flow rates: 65 - 1110 US gpm (15 — 184 m?/hr)
Higher flow rates available Higher flow rates available — consult LAKOS
For more information, see LAKOS Literature LS-924 For more information, see LAKOS Literature L.S-910
FILTRATION APPLICATIONS: FILTRATION APPLICATIONS:
Full Stream Side Stream Closed Loop Basin Sweeping Side Stream Closed Loop
WATER USAGE | SOLIDS METER | MAINTENANCE WATER USAGE | SOLIDS METER | MAINTENANCE
- Sum High Sum High
o 25um - 25um
Med Med
> 44um 44um
Zero Water Loss 74-+um Low Zer0 Water Loss 74+pm Low
Options Available | Micron (um) Removal | Zero Maintenance Options Available | Micron (um) Removall 7
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Automatic Ball Valve
option available

HTX/HTH Series TowerClean Series

High Performance Liquid-Solid

Basin Sweeping with TC Series
Separators

Features and Benefits: Features and Benefits:

Reduce manual basin cleaning by sweeping basin
of suspended solids

Filter performance rated to remove 98% of all solids
44 micron (325 mesh) 2.6 specific gravity and larger in
recirculated pass, or 98% of 74 micron (200 mesh) in a
single pass

Extend equipment life and remove food source for
biological activity by removing solids at source

Low and steady pressure loss. 3 - 12 psi (.2 to .82 bar) Remove suspended and settled solids, thus preventing

Continuous filtration and no backwashing; periodic under-deposit corrosion

automated purging LAKOS auto purge and collection options remove solids -

without downtime or system depressurization, and with
zero water loss
Flow rates: 30 = 1670 U.S. gpm (7 — 379 m*/hr)

For more information, see LAKOS Literature LS-710

Optional materials of construction and ASME code available

Flow ranges from 16 — 12,750 US gpm (4 — 2896 m*/hr).
Higher flow rates available

For more information, see LAKOS Literature LS-624 and LS-625
FILTRATION APPLICATIONS:

FILTRATION APPLICATIONS:

4y o

I

Basin Sweeping

Full Stream Side Stream Closed Loop
WATER USAGE | SOLIDS METER | MAINTENANCE WATER USAGE | SOLIDS METER | MAINTENANCE

5pm High Spm High

B 25um - 25um
Med Med

44pm 44um
Zero Water Loss 74+um Low Zero Water Loss 74+um Low

Options Available | Micron (um) Removal | Zero Maintenance Options Available | Micron (um) Removal
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Automatic Ball Valve
option available

Automatic Ball Valve
option available

SideStreamClean Series Plus Series s TC-TB-eTCX

Filter Solids Down to

SideStream Clean with TB Series 35 Micron with Plus Series

Features and Benefits: Features and Benefits:

Remove solids from mainstream flow
Optimize the effectiveness of water treatment programs

LAKOS auto purge and collection options remove solids
— without downtime or system depressurization, and
with zero water loss

Extends maintenance intervals for cleaning chiller tubes,
plate heat exchangers, compressors, etc.

Flow rates: 30 — 1670 US gpm (7 = 379 m*/hr)

For more information, see LAKOS Literature LS-715

FILTRATION APPLICATIONS:
Side Stream Closed Loop
WATER USAGE | SOLIDS METER | MAINTENANCE
Spm High
- 25um
Med
44yum
Zero Water Loss 74+um Low
Options Available | Micron (um) Removal

Remove solids as fine as .35 micron

« TC,TB and eTCX Series can be modified to include

Plus Series
All-in-one space saving system on a skid

Provides polishing of the system flow without backwash
requirements of a sand filter

Flow rates: 30 — 1670 US gpm (7 = 379 m?/hr)

For more information, see LAKOS Literature LS-710,

LS-715,and LS-910

FILTRATION APPLICATIONS:
Basin Sweeping Side Stream Closed Loop
WATER USAGE | SOLIDS METER | MAINTENANCE
.35um High
o Sum
Med
35um
Lero Water Loss 74+um Low
Options Available | Micron (um) Removal
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STS 48-inch series
Sand Filter
(stainless steel)

CTS 90-inch series
Sand Filter
(coated carbon steel)

?
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MediaGem™
Multimedia
Sand Filter

Sand Filter

Sand Filters Backwash Reduction

Improve Sand Filter and Barrier Filter

Remove Fine Floating Solids Performance by Reducing Backwash Cycles

Features and Benefits: Features and Benefits:

Exclusive, precision-engineered underdrains encourage
optimum flow

Reduce backwash and maintenance associated with
sand filters, bag filters, and screen filters

Manifold multiple units for larger flow rates Extend sand filter and barrier filter operating life

Fully Automatic systems with adjustable backwash settings Continuous filtration with steady pressure loss;

STS and CTS Series offer 95% filtration efficiency at 10 micron. For periodic automatic purging with zero maintenance

more information, see LAKOS Literature L.S-640 and LS-720 Pre-filter for side stream bags, spiral wound cartridges,
MediaGem Sand Filters provide .45 micron filtration. For more inline screens, strainers and sand filters

information, see LAKOS Literature LS-920 N

__ SEPARATOR

OUTLET
FILTRATION APPLICATIONS: ___ PUMPED
SAND WATER
. L SEPARATOR
T INLET
Basin Sweeping Side Stream
WATER USAGE | SOLIDS METER | MAINTENANCE WATER USAGE MAINTENANCE
A5pm High High
— Sum —
Med Med
35um
74+um Low Low
10 Micron (um) Removal






SRV-833
(Solids Recovery Vessel)

¥

V|

CRS-836-B
(Closed Recovery Vessel)

SRV-816

Solids Collection

Zero Liquid Loss and Capture

Separated Solids

Features and Benefits:

Capture separated solids easily and return liquid back to
system

Remove collected solids without interrupting system flow

Single (1) bag Solids Recovery Vessel (SRV) available in
two sizes: 16-inch (SRV-816) and 33-inch (SRV-833)

- Three (3) bag Closed Recovery Vessel (CRS) for 10"
separators and larger

Filter bags available from 10 micron to 50 microns

Optional indicator package provides convenient way to
determine bag change-outs on SRV-816, SRV-833 and
CRS-836B

Optional dry contact available for remote monitoring.
Can be tied to BMS (Building Management System)

Lower waste water treatment costs

For more information, see LAKOS Literature LS-576 and LS-622

Capture separated solids for easy handling.
Return purged liquid back to source —
providing zero liquid loss.

Separators And System Accessories

Electric Fail Safe Valve

LAKOS Automatic Ball Valve
Controller

Purge Options

Automated Solids Purge

Features and Benefits:

Purge separated solids from LAKOS Separators
at pre-determined intervals. LAKOS Controllers
provide options to control and adjust purge
intervals and duration

LAKOS Purge valves are capable of handling all
types of fine, fibrous, and mildly abrasive solids

EFS: Electric Battery Backup Fail-safe valve
automatically closes the valve in the event of
a power failure

LAKOS Controllers feature solid state reliability, thus
removing the need for routine maintenance

All LAKOS Valves are CE compliant

For more information, see LAKOS Literature LS-238
and LS-913

LAKOS Electric Purge Valves automate
collected solids removal, require zero
maintenance and provide controls to
manage purge intervals and duration.

11





Independent Testing

\ I(WT [nternational Center

for Water Technology
LAKOS Separators have been independently tested and certified by an independent testing agency, the
International Center for Water Technology (ICWT), confirming our separators'filtration performance and

capability to remove troublesome particle matter from pumped water.

For over 30 years the internationally recognized ICWT/CIT Testing Laboratories have been providing
independent, third party testing to a wide range of irrigation and other industries around the world.

ICWT has experience with hydraulics, pumps, filters, and valves. Fluid component testing provides
manufacturers, distributors and end-users with accurate performance data for applicability assessment
and enable product development. ICWT was recently certified by IAPMO R&T - North America’s premier
third party certification body for plumbing and mechanical products. More information about the testing
agency and testing process can be found at www.californiawater.org.

Selected customers who installed LAKOS Filtration Products
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Logos are trademarks of their respective owners.

Claude Laval Corporation, headquartered in Fresno California since 1972, is recognized
worldwide for engineering, manufacturing and marketing the original centrifugal action solids
from liquids separator and being the world-wide leader in cyclonic separation technology.
BE=

LAKQOS Separators are manufactured in the USA.

LAKOS is an active member of the U.S. Green Building Council
LAKOS is a proud and contributing member of ASHRAE for over 30 years

LAKOS

Fresno, CA 93727
Separators and Filtration Solutions

A wholly owned subsidiary of Lindsay Corporation

1365 North Clovis Avenue

www. lakos.com

LAKOS Separators are manufactured and sold under
one or more of the following U.S. Patents: 5,320,747;
5,338,341, 5,368,735; 5,425,876; 5,578,203; 5,622,545;
5,653,874; 5,894,995; 6,090,276; 6,143,175, 6,167,960;
6,202,543;7,000,782; 7,032,760 and corresponding
foreign patents, other U.S. and foreign patents
pending.

LAKOS®, Swirlex Slots™, Vortube™, HydroBoosters™,
and MediaGem™ are trademarks of Claude Laval
Corporation

S-580M (Rev. 4/15)

Tel:
Fax:

(559) 255-1601
(559) 255-8093

info@lakos.com








