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CONTROLLED HOPPERS
These units are ideal where
control of the quantity of ma-
terial dumped or the rate of dis-
charge is critical. They oper-
ate off the hydraulic system
of your forklift and come
complete with male quick-
disconnect hoses for easy

attachment to the forklift.
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10,000 Ibs load impacting at 4 mph from breaking through. Lift-out
rails shown. All hardware is included.
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Recycling System Design:
The Benefits of a Customized
Single Provider Solution




To optimize safety, productivity, and RO, recycling systems should be designed and maintained as an integrated
system with post-installation support

In the vast field of recycling, the variations of materials, size, processes, and desired outputs can be virtually
endless. In addition to paper, plastic bottles, and aluminum cans, industrial recycling can include electronics,
LEDs, batteries, catalytic converters, precious metals, medical supplies, construction materials, and more.
Today, EV batteries can be nearly as large as the vehicle and laden with valuable materials to reclaim. Even
outdated military ammunition and equipment needs to be safely recycled.

“There is so much variability in recycling material, size, and processes that each shredding system really
needs to be customized to meet the re-
quirements of a specific application, with
consideration of the desired throughput and
profitability objectives,” says John Neuens,
Industrial Consultant, BCA Industries. The
OEM provides complete custom recycling
systems for complex industrial and commer-
cial applications.

Complicating matters, recycling equipment
providers often manufacture only segments
of a complete system, necessitating the
involvement of engineering firms for the
specification and assembly of component
parts into a cohesive shredding system.

However, this can lead to a “Frankenstein”
system that never works as intended and re-
quires extensive troubleshooting. The system
may even lack the necessary reliability and
safety standards. When multiple equipment
sources are utilized, technical issues can
devolve into “finger pointing” and blaming
others.

“For optimal efficiency, the shredding system
should be designed by a single supplier to
ensure seamless coordination and commu-
nication among the system’'s component
parts for achieving the desired output,” says
Neuens.

According to Neuens, ongoing technical
support and maintenance is also required
post-installation. It is common for recyclers
to reach out months or years later with the
desire to process new materials, many of
which have different dimensions and feed-
stock.




“A single point of contact and accountability is really
necessary to design and maintain a custom [recy-
cling] system for optimal productivity throughout its
lifespan,” says Neuens.

Complex Systems Require Customization

The need for a recycling system often begins with
just an idea of the material that requires shredding.
However, the ultimate requirements may involve

a complex process of reduction, separation, and
destruction - with many steps repeated. Given the
array of potential outcomes, Neuens estimates BCA
has the capability to design and manufacture literal-
ly thousands of shredder systems when considering
all the potential markets.

Although BCA frequently collaborates with engi-
neering firms on large projects, the OEM’s in-house
engineering staff can design a complete recycling
system that meets the specific requirements of the
materials, throughput, and profitability.
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“Naturally, customers are looking for durable, qual-
ity recycling equipment at a reasonable cost, but

the primary reason we are hired is because of our
critical thinking [about shredder design], as well as
our in-house design and manufacturing capabilities,”
says Neuens. BCA's client roster includes Fortune
500 companies in sectors such as aerospace, auto-
motive, electronics, energy, and consumer goods.
The OEM also serves the U.S. Army and Air Force, as
well as some of the world's largest recyclers.

“Working with diverse manufacturers over the years
has presented complex problems requiring unique
solutions,” says Neuens. “Each time we've worked
with a different material or a novel recycling sit-
uation, we've learned something and applied the
lesson to the next project.”

Accommodating Process Complexity

Designing and manufacturing a recycling system is

particularly challenging when large packages or as-

sembled structures must be efficiently shredded. In

the case of EV batteries, the recycler may start with
a structure as large as eight feet long, four feet
wide, and one foot thick filled with cells.
According to Neuens, the first goal is to separate
and reduce the material to a more manageable
size. To facilitate this task, the OEM may use
vibratory conveyors, which help to separate the
packing material from the product and promote
feed regularity.

The vibratory conveyors often move partially

separated materials to shredders designed to
provide primary destruction. A second or even
third shredder may be required to reduce the
material to achieve the required minimal size.

The material is then separated using various
techniques. For example, ferrous materials may
be separated using stationary overhead, head
pulley, or cross belt magnets. While a magnetic
separator may not capture all stainless steel,
BCA employs rare earth magnets to attract and
capture a significant percentage.

Non-ferrous metals such as copper and alu-
minum can be effectively separated using a
combination of density separation and eddy
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current separators. Density separation differentiates
materials according to varying weights, while eddy
current separators utilize a robust magnetic field for
the separation of non-ferrous metals from a waste
stream.

When very fine material sizes are required, such as
10-20 mesh, granulator or turbo mill systems can be
utilized. For rubber, a cracker mill with chilled roller
is used for breaking apart, plasticizing and mixing
rubber materials.

Even if reduced to small sizes, efficient recycling ne-
cessitates the production of uniformly sized materi-
als to facilitate the separation process.

For this task, BCA often implements its patented
Triplus knife system technology, which uses the pre-
cision grabbing action of the high torque, dual shaft
shredder to cut the width of the material, while the
bed knife design of the shredder sizes the length.
This is accomplished in one operation, which pro-
duces accurately sized material in one pass without
a screen. The end-product size is based on the size
and geometry of the knives.

Unlike traditional equipment, the knife system is
capable of shredding, chipping, and sizing a wide
range of material types and sizes in a single pass
without using a screen. A shredder utilizing this de-
sign can produce over 85% correctly sized material
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in one pass with less than 10% oversized
material and a tiny percentage of fines.

Neuens adds that it is also important to
consider how the material will be pack-
aged for shipping. This could involve
totes, steel drums, super sack bags,

or even open-top truck trailers. “The
outfeed system needs to be designed to
accommodate how the client wants to
ship the material,” says Neuens.

Ensuring seamless integration and com-
munication among all component parts
through the PLC-based control system
with user-friendly touchscreen inter-
faces is a critical challenge in shredding
system design.

“Engaging a third-party to develop a control system
becomes significantly more challenging and cost-
ly when the component parts are sourced from
multiple manufacturers,” says Neuens, adding that
BCA programs the PLCs and provides a copy of the
software to the system owner so it can be repro-
grammed in the future, if needed.

A quality system includes programmable software to
adapt the system for various input types and mate-
rials.

“When it comes to recycling batteries, the process
varies depending on the size of the battery packs or
individual cells being handled. To optimize the sys-
tem effectively, programming software is essential
to accommodate for this variability,” says Neuens.

Post Installation Modifications and Support
Successful system implementation would ideally
extend to simplifying maintenance and operator
training post-installation as well. As part of their ser-
vice, BCA trains operators and creates online video
manuals to expedite the productivity of new users.

“We do our best to ‘futureproof’ the system to en-
sure there is continuity if a trained employee sud-

denly leaves,” says Neuens.

This entails being prepared to make adjustments
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when customers reach out in the future to modify
the system for new material types or sizes, which is
a common request.

“Often the customer doesn’'t know what the future
holds in terms of recycling,” says Neuens, adding
that it is common for recyclers to start with one
feedstock and then request processing of additional
materials of different types, sizes, or geometries.

Implementing system changes may not be as
straightforward as customers perceive.

“If a system is initially designed for processing spe-
cific feedstock, customers might seek to modify it to
handle tougher materials or larger sizes. This adap-
tation could necessitate intricate adjustments across
various aspects of the system to accommodate

such changes. Potential modifications might include
upgrading to a larger shredder, chamber, or knives,”
says Neuens.

Even the seemingly straightforward decision to
switch to a hopper of a different size can pose chal-

lenges.

“The geometry of the hopper significantly impacts

performance. The hopper plays a crucial role in
material orientation during the feeding process and
therefore must be properly implemented,” says
Neuens.

In the industrial sector, the complexities of modern
recycling demand an approach that prioritizes inte-
gration and customization. The variability in mate-
rials and processes calls for recycling systems that
are not only tailored to specific applications but also
maintained as cohesive units.

By consolidating design, installation, and ongoing
support with one provider, companies can stream-
line operations, reduce troubleshooting, and adapt
more readily to evolving materials and processing
requirements. Taking this approach will not only
optimize productivity and ROl but also ensure that
recycling efforts are sustainable and future ready.

For more information: call 414-353-1002; fax 414-
353-1003; email john@bca-industries.com; visit
www.bca-industries.com or write to BCA Industries,
7036 N Teutonia Ave., Milwaukee, WI 53209.

www.bca-industries.com
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An international boiler expert helps industry professionals take advantage of high voltage electrode boilers’ virtual-
ly 100% efficient, zero-emission capabilities, providing guidance on selection and installation

For consulting engineers tasked with planning, designing, and supervising construction projects for a wide
range of industries, advanced electric boilers - particularly high voltage electrode boilers - offer numerous
advantages over traditional fossil fuel burning boilers. Due to advances in technology, these boilers can
match the capacity (up to 65 MW) and output (270,000 pounds of steam per hour) of traditional gas or oil-
fired boilers in a much smaller footprint while converting almost all the energy to heat.

These zero-emission, high voltage electrode boilers are used in diverse environments for applications such
as centralized heating, power plants, nuclear stations, swing-load balancing, solar/wind energy consump-
tion, and fuel boiler replacement.

Today, there is growing interest in utilizing a new generation of these boilers as an environmentally friend-
ly decarbonization solution. Companies across the globe are considering using electric boilers to become
carbon neutral in alignment with COP26 UN Climate Change Conference targets. The transition to electric
boilers also aligns with U.S. goals to achieve a carbon pollution-free power sector by 2035 and net zero
emissions economy by 2050.

Electric boilers are emerging as more environmentally friendly solutions than traditional gas-fired units that
emit not only the notorious greenhouse gasses carbon dioxide (CO2) and methane (CH4), but also dan-
gerous nitrogen oxides (NOx), carbon monoxide (CO), and nitrous oxide (N20), as well as volatile organic
compounds (VOCs), sulfur dioxide (SO2), and particulate matter (PM).

“Communities and businesses appreciate the eco-friendly nature of ultra-efficient, electric boilers. Without
combustion, these boilers are safe, clean, and emission free. The design eliminates many environmental
issues associated with fuel burning boilers, such as fuel fumes, fly ash, and large obtrusive exhaust stacks,”
says Robert Presser, Vice President of Acme Engineering, a manufacturer of industrial and commercial boil-
ers.

However, the challenge for consulting engineers is that many have experience with gas-fired boilers but are
less familiar with the selection and implementation of advanced electric boilers, especially the high voltage,
high-capacity alternatives available today.

To bridge the knowledge gap, boiler technology expert Robert Presser explains what consulting engineers
most need to understand about electric boiler technology, including its selection, implementation, and
benefits. Acme, which has operations in the U.S., Canada, and Europe, provides state-of-the-art boilers and
accessories for some of the world's most renowned companies including Siemens, Toshiba, Bechel, PG&E,
Power & Mine, and Hydro Quebec.

Types of Electric Boilers
The first factor to consider in selecting an electric boiler is how much capacity will be required by the user,
business, or community.

According to Presser, lower voltage (480 KV) electric resistance heating element boilers are economical,
compact, reliable sources to produce steam or hot water for industrial use. The units are well suited to sup-

ply these resources at lower capacities, from 9 to 3,600 kW.

However, there are design limitations when heating element boilers exceed 4 MW in capacity, as numerous



flanges, elements, contactors, and fuses are typically
necessary to function properly. The considerable
amperage involved also requires expensive bars

for distribution, step-down transformers, and large
switch gear.

To avoid these complications at capacities of 4 MW
or higher, high voltage jet type and immersed elec-
trode boilers were developed.

High Voltage Electrode Boilers
In the high voltage category, electrode boilers con-
sist of two basic types: immersion and water jet.

In resistance element type boilers, current flows
through a resistance wire, which generates heat. The
heat is transferred through the element’s sheaf and
into the water by conduction to produce hot water
or steam.

“With the immersed electrode design, electric
current is passed through the water from the elec-
trodes to the counter electrodes [grounded via the
vessel's shell]. The more direct the exposure be-
tween counter electrode shield and the electrode,
the greater the current draw [amperage] and the
more power is produced in hot water or steam,”
explains Presser.

Modern jet type electrode boilers utilize the conduc-
tive and resistive properties of water to carry electric
current and generate steam. An AC current from the
grounded central column to a minimum of one elec-
trode box per phase, using the water as a conductor.
Since the water has electrical resistance, the current
flow generates heat directly in the water itself.

“The more current [amps] that flows, the more heat
[BTUs] is generated, and the more steam is pro-
duced,” says Presser.

High voltage jet or immersed electrode boilers di-
rectly connect to high voltage supply lines from 4.16
KV - 25 KV. Hot water boilers are filled with treated
water to create a closed loop system.

According to Presser, the maximum capacity of the
boiler can be adjusted by varying the conductivity,
which is determined by the temperature and boiler
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capacity. Typically, a conductivity monitor is installed
in the piping and any adjustments are automatically
made with chemical treatment.

When it comes to installation, consulting engineers
need to consider whether there is sufficient high
voltage power, and if a new transformer will be
required.

“For these high voltage electrode boilers, the incom-
ing voltage typically required by code is a 4-Wire,
three-phase wye wiring configuration, and the
phases must be balanced,” says Presser.

In addition, it is necessary to ensure that there is suf-
ficient available space to bring in and install the elec-
trode boilers. This includes determining that there is
adequate access into buildings and elevators as well
as enough clearance through hallways and doors.
When space is limited, Acme’s Slim Series resistance
boilers units are designed to produce ample hot
water while easing conversion and installation with
an ability to “squeeze through” narrow passageways
and fit into smaller spaces without costly demolition.

The Benefits of Electric Boilers

For consulting engineers considering the use of elec-
tric boilers, there are numerous advantages over gas
fired units. These include very high energy efficiency
and output control, along with increased safety and
other benefits.

Energy Efficiency

Although traditional gas fired boilers are familiar, the
design is inherently less efficient than modern elec-
tric units. Within this category, the energy efficiency
of electrode boiler technology offers extraordinarily
efficient power-to-heat generation capability.

“With an electrode boiler, you get out of it what you
put into it. Basically, you don't have a decline in effi-
ciency,” says Presser.

With electrode boilers, almost all the electrical
energy is converted into heat with no stack or heat
transfer losses. This level of efficiency is not achiev-
able in fuel-fired steam boilers even when using an
economizer.
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In the case of Acme's CEJS, which has a boiler capaci-
ty from 6MW to 68MW, the electrode boiler operates
at distribution voltages from 4.16 to 25 KV. The unit
is up to 99.9% efficient at converting energy into
heat. The boiler can produce steam in capacities up
to 270,000 pounds per hour, with pressure ratings
from 75 PSIG to 500 PSIG.

Output Control

High voltage electric boilers also offer superior
control of energy output. The control system auto-
matically monitors factors such as water level, steam
pressure, conductivity, and electrical imbalances so
energy input and adjustment is precise, and virtually
immediate.

“In contrast, increasing or decreasing the tempera-
ture in a gas fired boiler is a slower process because
it takes time for the heat in the boiler to rise or
dissipate before reaching the targeted output,” says
Presser.

As an example, advanced high voltage electrode
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steam boilers like Acme’s CEJS can control the ca-
pacity progressively from 0%-100% and have a 100%
turndown ratio (the ratio between a boiler's maxi-
mum and minimum output). Most gas boilers have a
ratio of 10:1 or 5:1, which means the units require a
much higher minimum output level to function and
take a significant time to reach full capacity.

“With a 100% turndown ratio [in a high voltage
jet-type electrode unit], you can leave the boiler in
standby at low pressure and bring it to full capacity
in about 90 seconds as needed, which no other boil-
er type can achieve today,” says Presser.

High voltage immersion steam boilers like Acme’s
CEJWS can control the capacity progressively from
10%-100%.

“From hot stand-by, both the CEJS and the CEJWS
steam boilers reach 100% capacity in one minute,”
says Presser. He adds that stand-by insulation losses
never exceed 10KW even for large boilers.

Increased Safety

High voltage electric boilers are inherently much saf-
er to use than traditional, combustion-fueled boilers,
which can emit harmful vapors, leak gas, and even
cause explosions and fires.

“With gas burning boilers, any gas leak can increase
the risk of an explosion wherever there are fuel
lines, fumes, flames, or storage tanks. So, gas units
must be continually monitored or periodically in-
spected,” says Presser.

In gas-fired boilers, explosions can result in the
ignition and instantaneous combustion of highly
flammable gas, vapor, or dust that has accumulated
in a boiler. The force of the explosion is often much
greater than the boiler combustion chamber can
withstand. Minor explosions, known as flarebacks or
blowbacks, can also suddenly blow flames many feet
from firing doors and observation ports, seriously
burning anyone in the path of a flame.

Natural gas-fired boiler emissions also pose poten-
tial hazards in the form of emissions. In addition,
fossil fuel burning boilers can face potentially dan-
gerous operational issues stemming from excessive
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heat accumulation.

Modern electric boilers eliminate many of these
risks, so can dramatically improve both operator and
environmental safety.

“With the jet type electrode boilers, there are no
combustion hazards because there are no flames,
fumes, fuel lines or storage tanks, which minimizes
the risk of explosions and fires,” says Presser. In case
of an electrical short, the breaker that protects the
high voltage circuit trips in a matter of milliseconds,
protecting the boiler and the electrical network.
There is no chance of electrical mishap or fire from
the boiler.

“Electric boilers, and specifically the electrode units,
are inherently the safest boiler design today. These
units do not need an operator because if anything
goes wrong, the breaker trips, preventing further
escalation of the issue,” says Presser.

Since the design does not rely on combustion, it
does not create emissions that would endanger the

SLIP AND FALL PREVENTION!
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PORTABLE FLOOR FRICTION TESTER

PH: 941-681-2431 | FAX: 941.681.2487

operator or environment. In addition, the design
eliminates common environmental problems asso-
ciated with fossil fuel burning boilers such as fuel
fumes, fly ash, and large obtrusive exhaust stacks.

Although consulting engineers are experts in their
designated fields of expertise, keeping up to date
with the latest developments in advanced electric
boiler technology can provide significant advantag-
es in providing hot water and steam for a variety of
industrial purposes.

Understanding how to select, specify, and install
electric boilers for the specific situation will conserve
substantial energy, space, and resources compared
to fuel-fired options. In addition, it will not only fa-
cilitate project success but also a safer environment
that helps combat global warming.

For more info, contact Robert Presser at Acme Engi-
neering via e-mail: rpresser@acmeprod.com; phone:
(514) 342-5656; or web: acmeprod.com/hv-elec-
trode-boilers
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