Self-regulating Technology of Electro Plastics

Click to edit Master title style
Click to edit Master subtitle style

1

Electro Plastics Inc. is the manufacturer of STEP®
Self-regulating Technology of Electro Plastics

Fast facts
•
Electro Plastics Inc. was founded in the US in 1994.
•
Manufacturer of radiant heating solutions, including heating elements, power supplies and controls.
•
Complying to the Buy American Act with 95% domestic content.
•
Owner of various patents and have multiple heating system approvals (UL, CSA. CE)..
•
Company's headquarters, including office, warehouse and factory are located in Missouri, U.S.A..
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We provide value to customers through delivery of
sustainable heating solutions
“We are a manufacturing and engineering company providing
heating systems for a variety of applications, including: heating
residential and commercial buildings, melting snow, maintaining
vessels warm, preventing ice build on decks, and keeping
electronics working in cold environments”

Our Mission: to provide value
to our customers through
delivery of sustainable, safe and
energy efficient heating
solutions.
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As the leader in manufacturing of advanced PTC heating
technology we provide heating solutions to a variety of industries
Research & Development

Engineering Applications

Business Verticals

Recognized as a world leader
of flat PTC heating elements,
Electro Plastics’ advanced
research & development and
manufacturing center continues
to drive innovation forward by
developing sustainable heating
solutions in multiple business
verticals.

Engineering Solutions

•

STEP Warmfloor®
Residential and
Commercial

Construction
•
Primary Heating
•
Floor Warming
•
Snow Melting
•
Roof Deicing

•

STEP® Marine
Ships, Yachts and
Offshore

Marine
•
Exterior Deicing
•
Interior Heating

•

STEP® OEM
Unlimited

OEM
•
Specialty Products
•
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Heat Tracing

Electro Plastics provides complete heating systems

Floor Warming

Total Heating

Snow Melting

Deicing & Anti-icing
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High tech government supported research facilities utilize
our products and recognize our engineering skills

Warming the batteries for NASA’s GPS
and all seismic sensors on the South
Pole

Deicing on NOAA research vessels to
avoid ice accumulation on decks,
bulkhead and walls
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Parts and accessories for the STEP® system

1. STEP Heating Element
2. STEP Connector
3. Sealant Tape
4. Stranded Tinned Copper Wire

5. Terminal Block (optional)
6. STEP Power Supply VAC or VDC
7. STEP Controller VDC
8. STEP Touch Thermostat 24 VDC
9. STEP Crimp Tool
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The STEP® heating systems consists of:
Thermostat

ü STEP® Touch – low-voltage
thermostat
ü Can be used in conjunction with all
STEP® power supply series and
STEP® DC Controller
ü Interior or snowmelt with remote
temperature control
ü Displays ambient or floor / deck
temperature
ü Precise temperature control
ü Controls unlimited power supplies

Power Supply

ü High efficiency (96%) and silent
ü SELV (Safe Extra Low Voltage)
ü Primary and secondary circuit
protection
ü Extruded aluminum profile w/ heat
sink
ü RoHs compliant interface

Heating Element

ü STEP Warmfloor® – low voltage
(12 - 48 AC or DC)
ü Made of self-regulating, PTC
Nano Polycarbon
ü Width: 3”, 6”, 9” or 12” (305 mm)
ü Thickness 3/64” (1.2 mm)
With different heat outputs:

Models:
ü 500W / -1000W / -1500W
ü Regulator board
ü 120, 208 or 230V AC primary,
24V secondary
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ü Interior applications – from 4.6 W/ft to
11 W/ft
ü Exterior applications – from 13 W/ft to
80 W/ft

Connect the elements using the recommended crimp tool,
wires, connectors and tape
Extension wire
•
Field wiring from power supply to elements
•
#12 or #10 AWG stranded tinned copper
•
To differentiate polarities use two different wire colors
Connector & Tape
•
Tinned copper crimp connectors
•
Insulating electrical moisture sealant tape
•
Always check that the connections are secure
Crimp Tool
•
Specially designed ratchet crimp tool required to properly crimp the
connections
•
Use to crimp the CON-DB connector to the extension wires
Terminal Block
•
Two-pole, power terminal block enclosed in extruded aluminum
profile with heat sink
•
Set screw lug terminals sized for #14-#4 AWG wires
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The STEP® heater is a homogeneous, flat, strong, flexible mat made of a
unique polymer blend that heats when electricity passes through
Two tinned copper bus braids
The heater has two conductors (flat bus braids)
embedded along each side of the mat, The bus braids
are cold wires, only the polymer material heats up as
the current passes between the two conductors..
Semi-conductive Nano Polycarbon
The heat transfer is done through the self-regulating
conductive polymer material.. The polymer constitutive
of the heater has in its composition molecular particles
distributed in a homogeneous manner that when in
contact with one another permits the passage of
electrical current due to its semi-conductive
configuration.
Dielectric insulation
The heating element is protected on both sides by a
chemical and water resistant layer.
2”, 3”, 6”, 9”, 12” wide element
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There are several factors that influence the STEP® heating
element power output
Power Output

Physical Properties

The heat generated by the PTC
heater is obtained by altering any
of the following:

• The polymer heater can be used
to generate heat continuously up
to 60ºC (140ºF) without being
mechanically effected; however,
it will melt above 120ºC (248ºF).

• Voltage
• Composition of the conductive
compound
• Thickness

• The PTC heater will not give rise
to sparks or ignite; it is inherently
safe.

• Width (distance between bus
braids)

• Because it is mainly a polymer it
is unaffected by moisture.
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The manufacturing process and installation procedures are
critical to the performance of the heating elements
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The unique polymer blend gives the elements the ability to
self-regulate when electrically charged
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The self-regulating heating elements are inherently safe
As the electrical resistance increases less current can circulate and
the emission of heat decreases
•

The Nano Polycarbon heating element has in its composition molecular
particles distributed in a homogeneous manner that when in contact with one
another permits the passage of electrical current due to its semi-conductive
configurations.

•

When the ambient temperature increases, the morphology of the polymer
structure changes and the particles separate reducing the points of contact
between each other. As the electrical resistance increases less current can
circulate and the emission of heat decreases.

•

When the ambient temperature is cold, these particles are closer to one
another permitting a greater passage of electrical current and thereby
generating more calorific power

The material cannot overheat due to the self-regulating property of the
heating element.
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The warmer the temperature, the lower the heat-output
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STEP® heater benefits
Because the STEP® heater is self-regulating:

ü

It draws only the energy required to maintain the designed
temperature.

ü

It reacts fast to external temperature changes.

ü

It can be placed closer to the surface than any other radiant heater.

ü

It can go under any type of non-conductive material.

ü

It cannot overheat as the poly carbon material acts as a sensor.

ü

It’s method of continuous heating is more efficient than other cycled
heating systems.
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The 12’’ wide flat STEP® heater provides an enormous
energy efficiency advantage
Energy efficiency through heat distribution:

A typical total heating installation with the STEP Warmfloor® system requires:
To give the same heat output, an Electric Cable system would require:
2 ft2 / 0.78 ft2 = 2.5 times more wattage; which would be 4.5 W/ft2 x 2.5 =
While a Water Tubing system would require:
2 ft2 / 0.96 ft2 = 2.08 times more wattage; which would be 4.5 W/ft2 x 2.08 =

4.5 W/ft2
11.25 W/ft2
9.36 W/ft2

When installed, the 12" wide elements cover over 60% of the surface, thereby warming the floor
evenly with a lower temperature. This provides an efficient and even heat distribution and
minimizes power consumption.
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The STEP® heating elements cover over 60% of the surface
providing an even heat distribution
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The heat distribution with electric cable or water tubing
differs substantially from a flat heater
Electric cable or water tubing

STEP®
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The STEP® element acts as a sensor over the whole surface
•

STEP® low voltage system can be safely placed closer to most surfaces:
– With less mass to heat, the system reacts quickly to its regulated
temperature.

•

STEP® flat radiant heating elements run at a low and even temperature over
a larger surface.
– With a reduced operating temperature there is less heat loss to the
surrounding surfaces.

•

STEP® heating elements use only the energy necessary to maintain an
even temperature.
– Maintaining a continuous even temperature is more efficient than an onand-off heating system.
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Maintaining a continuous even temperature is more efficient
than an on/off heating system
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The low voltage conductive polymer can be penetrated and
is the safest electric heating solution available

A nail or staple penetrated in the
polymer material will have no adverse
consequence to the heating
properties. Note: the bus braids
should never be penetrated.

As a safe extra-low voltage product it
is ideally suited for bathrooms and
other wet environments. Because it is
mainly polymer, it is unaffected by
moisture.
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STEP® energy efficient radiant heating elements are made of
recyclable, non-hazardous materials
•

STEP® heating elements are made of recyclable nonhazardous materials and the product complies with
LEED® (Leadership in Energy and Environmental
Design) standards and as such, may earn credits that
contribute to a project’s certification under a green
building rating system. Polyethylene does not produce
hazardous gases and is biodegradable in sunlight.

•

Under the LEED® program, the STEP® heating
system may contribute to earning credits in the
following categories:
- Energy and Atmosphere
- Indoor Air Quality
- Materials and Resources
- Innovative and Design Process
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The STEP® heater runs on extra-low voltage, AC or DC

• The STEP® heater can run on
either AC or DC current.
• The heater is normally
connected to a SELV (safety
extra-low voltage) isolating
transformer.
• The heater can be connected
directly to solar or wind power,
as it can take dump load.
• The heater can run on a
generator or batteries.
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Multiple options available when using low-voltage heating
elements with DC or AC power

Solar PV
or Wind
DC
Direct
Battery

Maintains an even
low temperature

Line
Voltage

LowVoltage
PTC
Heater

Thermal
Mass

Storage
Heat
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AC
Power
Supply

Takes advantage of
off-peak electric rates

A sustainable combination to create the perfect mix of sun
and wind with STEP® heating elements
PV Solar Panels

Wind Turbine Generator
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Connecting heating elements to a STEP® DC Controller

With a STEP® DC Controller the elements can be used in off grid applications
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The STEP® Power Supply is specifically made to be used in
conjunction with the STEP® heating elements
Rating of the STEP® Power Supply
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•

The transformers are SELV.

•

The primary voltage is 120, 208
or 230 VAC, 50/60 Hz.

•

The secondary voltage is
normally 24V, but the system is
approved for 30V or less.

•

The transformer has circuit
breakers on both the primary
input and secondary output.

•

Each secondary circuit is rated
not to exceed 25 amperes,
having a maximum output of
500 VA.

The Power Supply and Controls

Unlimited power supplies can be connected to one control unit with a turn on
delay of 1.5 seconds between each power supply.
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STEP® Touch Thermostat & Sensor
•

The STEP® Touch thermostat can be used in conjunction with
the STEP® power supplies or controllers.

•

The low-voltage (24V) thermostat can control unlimited power
supplies or DC controllers.

•

The EPI-LX-TC thermostat has four settings:

•

–
–
–

Pos.1 (oC) or oF
Pos.2 or DIM
Pos.3 or EXT

–

Pos.3 or SM

► displays Celsius or Fahrenheit
► display is lit or dimmed
► displays the ambient or floor temperature
using sensor EPI-LX-TS
► interior or snowmelt with remote external
sensor EPI-LX-TS

The thermostat is operated by two touch buttons; up or down to
add or reduce heat. Press and hold both buttons simultaneously
to switch the system on/off.

Customer feedback has shown that when operating a STEP® heating system
with a STEP® power supply and STEP® Touch thermostat, the temperature is
steadily held by a margin of less than 1°F.
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STEP® can be used for primary or complimentary heating
and floor warming
•

For primary heating, a heat loss calculation is required. Information needed
includes, measurements of the area and thermal insulation values of floor,
walls, windows and ceiling This can be done per room or for the whole area.

•

As a complementary heat source it will provide a gentle and even underfloor
heating experience in addition to the existing heating system or it can help
warm areas that need extra heat.

•

Floor warming systems take the chill out of your cold floors, but are not
designed to be the primary heat source. A radiant floor warming system can
be installed in bathrooms, kitchens, hallways or any other areas where extra
comfort is desired.

NOTE: STEP® provides services for project specific heat loss calculations.
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STEP® De-icing and Anti-icing
•

STEP® De-icing solutions are designed to solve problems with snow buildup
and ice damming on ramps, decks and roofs.

•

Icing caused by freezing sea spray or snow forming a layer of ice on deck
and superstructure when operating in low temperatures may have major
impact on the safety and general operation of a vessel.

•

The problem from the accumulation of ice on the vessels can lead to
instability and capsizing.

•

The typical icing problems to be encountered are the impairment of stability
due to the lifted center of gravity.

•

Ice accumulation can become a safety hazard for the crew and completely
disrupt the functioning of certain deck equipment.
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