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Band Heaters

Mica Band Heaters

Specifications

» (Custom designed and manufactured to meet specifications

Features

* Flexible, one-piece unit allows for quick and easy installation
and can be fully opened to the diameter of the barrel

» [nstalled individually without having to remove other band
heaters already in place

= Excellent dielectric strength achieved by using high-grade
mica insulation, which transfers heat away from the windings
to the sheath of the band heater

* High temperature nichrome resistance ribbon precisely wound
for even heating

*  Mild steel, electrogalvanized steel inner sheath

* Brightly annealed stainless steel outer sheath

» Varjous clamping configurations available including welded
barrel clamps, bent up angled clamps or quick-release clamps

» Terminal arrangements available to suite your specific machine
such as the standard kettle plug, connection box, stud terminals
or flexible leads

Applications

»  Plasticinjection moulding
» Plastic blow moulding

* Plastic recycling

= Plastic extrusion

Capabilities

* Sheath temperatures to 280°C
«  Watts density ratings to 3,0 W/em’

M5 Terminal Screws Terminal Box

Tangent Exit Straight Out Exit

(G ISO 9001:2000 CERTIFIED
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Sealed Nozzle Heaters

Specifications
e Custom designed and manufactured to meet specifications

Features

e Brass encapsulated for maximum thermal conductivity

e Stainless steel option for nylon and higher temperature purposes

e Manufactured with standard bent-up angle clamps

e Terminated through a totally sealed terminal cap with flexible
braided cable

e Standard range available or custom designed to specification

e Built in thermocouple option

Capabilities
e Sheath temperatures up to 280°C
e Watts density ratings to 4,5 W/cm?

Ceramic Band Heaters

Specifications
e (ustom designed and manufactured to meet specifications

Features

e Higher performance capability than the mica band heater

e Ceramic insulating bricks used to support the element wire
therefore allowing for higher thermal conductivity

e A layer of low thermal conductivity insulation between the
ceramic core and element sheath directing heat to the centre of
the unit

e Higher watt density results in faster heat-up times and
throughput which increases overall productivity

Capabilities
e QOperating temperatures up to 750°C
e Watts density ratings to 6,0 W/cm?

Cast Aluminium Heaters

Manufactured primarily for the plastics industry these elements
can be cast to suit any barrel or die that needs to be heated. These
units can also be supplied with cooling tubes cast in for heating
and cooling applicaions. With a low thermal mass of aluminium
these heaters have a quick heat up time and due to the larger surface
area, a lower loading on the element is exerted, resulting in a longer
life expectancy.

(€ 150 9001:2000 CERTIFIED
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Flat Clad Heaters

Flat Metal Clad Elements

Specifications
e (ustom designed and manufactured to meet specifications

Features

e Excellent dielectric strength achieved using high-grade mica
insulation transferring heat from the windings to the sheath of
the clad element

e High temperature nichrome resistance ribbon precisely wound
for even heating

e Low mass construction which heats up faster

e Brightly annealed stainless steel outer sheath (also in brass)

e Terminal arrangements to suit requirements including standard
kettle plug, connection box, stud terminals or flexible leads

e Economical and reliable

e Manufactured in any shape

Applications

e Dies and moulds

e Hot plates

e Packaging and food warming equipment
e Vulcanising presses

Capabilities
e Sheath temperatures up to 280°C
e Watts density ratings to 3 W/cm?

Anti-condensation Strip Heaters

Specifications

® 205 x 40 x 8mm — 40 Watt 230 Volt

® 205 x 40 x 8mm — 80 Watt 230 Volt

Other sizes and voltages manufactured on request

Features

e Prevents freezing or condensation in control panels that are
electrical or electronic

e Stainless steel sheathed

® Mica insulated

e Self limiting

Applications
e Control panel anti-condensation
e Restricted environmental heating

Capabilities

e Uncontrolled operations
e Predetermined temperature ranges

(G ISO 9001:2000 CERTIFIED



Multiple Drum Heating Oven

Specifications

e Sizes to suit 2 - 20 drums

e 50mm insulation

e Various material construction

e Fully automated control

e Mechanical or electric door mechanisms
e Safe for volatile products

Applications
e Waxes, oils, frozen food and liquids as well as other drummed
products

Flexible Fiberglass Insulated
Dl’um Heater (sole South African manufacturer)

Specifications

e 575mm@ x 220mm x Wattage to suit application
e 220 Volt single phase

e Temperature limited output

Features

e Quick release clamps

e High temperature pure stranded glass insulation

e  Other sizes designed and manufactured on request

Applications
e Used on plastic drums for low consistent heat transfer

Direct Immersion Drum Heater

A lightweight unit designed for easy installation through the 50mm
bung hole of a standard 210( drum. The element is durable and
resists damage during the installation or removal process. Internally
mounted temperature sensors protect against overheating.

Specifications

e 1000 -6 000 Watt

e Thermostatically controlled 0 - 120°C or higher
e Single or three pfase

Features

e Incoloy sheathed to resist most chemicals
e Direct immersion, quick heat transfer

e Other sizes manufactured to specifications

(€ 150 9001:2000 CERTIFIED




Drum Heaters

Base Drum Heater

Designed for heating vertically standing drums from the base.

Specifications

e 540mm@ x 100mm high

® 3000 Watt x 230 Volt single phase

e Termostatically controlled 0 - 200°C or higher

Features

e Solid mild steel cinstruction

e (an accommodate drums up to 500kg
e (Continuous slow heating

Applications

® Heating 210! [44 gallon] drums from the base
e \Vertical standing drums

e Qther sizes manufactured to specifications

Incoloy Drum Heaters

This metal cladded incoly drum heater is designed to fit
between the ribs of a standard drum for external heating.
Quick release clamping buckles allow for fast and efficient
drum changing. More suitable for moist and wet conditions.

Specifications

e 575mm@ x 220mm high

e 3000 Watt x 230 Volt single phase

e Thermostatically controlled 0 - 300°C

Features

® Quick release clamps

e Mildsteel or stainless steel construction
e Qther sizes manufactured to specification

Applications

e Heating drums externally, wrap around style

e (Quick and efficient heat transfer

e Fully insulated outer jackets also available

e Made to customer specifications and adapted
to class 1, Division 1, 11 (zone 1, 2 3) areas

(G 1SO 9001:2000 CERTIFIED
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Standard Drum Heater

This flexible metal cladded unit is designed to fit between the ribs
of a standard drum for external heating. Quick release clamping

buckles allow for fast and efficient drum changing.

Specifications

e 575mm@ x 220mm in width

e 3000 Watt x 230 Volt single phase
e Termostatically controlled 0 - 200°C

Features

®  Quick release clamps

e Mild or stainless steel construction

e QOther sizes designed and manufactured on request

Applications

e Heating drums externally, wrap-around style

e Quick and efficient heat transfer

e Fully insulated outer jackets also available

e Also manufactured with incoloy for very moist or wet conditions

® Made to customer specifications and adapted to class I
Division I, II (zone 1, 2 &3) areas

(E ISO 9001:2000 CERTIFIED
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Typical Terminations

Tubular Sheathed

Elements and Assemblies

Incoloy/Copper/Stainless Steel
Sheathed Elements

These versatile elements can be bent inta spirals, loopeoils, hairpins
or multileg configurations to meet specific application requirements,

Specifications

= @61mm, @8mm or B11,2mm

*  Upto78m hot lengths

« Cold lengths up to 800mm

* \arious grades incoloy, stainless steel or copper

Features

* Magnesium powder insulation filled sheath

+ Silicone sealed ends

* Various termination and mounting options

* Excellent insulation properties

* (Copper outer sheath in 8,0 & 11,0mm diameters
» MNickel plated sheath for corrosion protection

Applications

* Surface heating

= Directimmersion in water, oils, solvents and other chemicals
as well as for the heating of gasses and air

» Adaptable to most applications

+ Soft water and low temperature applications such as chemical
heating and defrosting

Capabilities
= Watts density rating up to 9.9 Watts/cm’
» Application up to 600°C (air)

Bending Configurations

(€ ISO 9001:2000 CERTIFIED
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Tubular Assemblies

This range of heating systems is manufactured in various wattage s .

_ - o _ _ Oil Immersion
and voltage ratings for specific application requirements with
mounting ans sheath material options. These assemblies are
engineered and configured using standard or specifically
manufactured tubular elements for the heating of liquids, air or
gases. The units can also be manufactured with certified explosion
or fire resistant terminal enclosures for protection in hazardous

environments.

Features

e Custom manufactured wattage and voltages
e (Custom manufactured lengths

e Excellent dielectric strength

e High mass construction retains heat longer
e Exe rating optional

Capabilities
e Temperature applications up to 600°C Air Immersion
e Watts density ratings designed to suit application
e TIn excess of 6 Mega Watt

Applications

e Water/oil immersion heating

e In-line air heating

e Special chemical immersion heating

Special Chemical Immersion Special 0il Immersion

(( ISO 9001:2000 CERTIFIED
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High Temperature

Furnace Elements

Furnace Elements Open Spiral and Strip Elements

Iron-chromium-aluminium (FeCrAl) and nickel-chromium (NiCr)
categorize resistance-heating elements. The difference in crystal
structure, mechanical, electrical and thermal properties allow these
alloys to be formed into spiral or strip elements and can be applied

to a wide range of heating applications at low or high temperatures.

Iron Chromium (FeCrAl)
Thisalloycanbeformedintospiralorstripelementstosuitthe
specificapplication where wire temperaturesupto 1400°Cis
required.

Applications
e High temperature furnaces in the heat treating, ceramic, glass
or steel industries and many other applications

Special Furnace Applications

Nickel chromium (NiCr)

This alloy’s workability and high temperature strength allows higher
energy loading and when configured as spiral or strip elements can
be widely applied to heavy duty heating applications up to 1150°C.

Applications

e Heavy duty heating applications

e More resistant to hazardous environments
e Nonferrous metal melting

Candle Elements

Electrical candle elements are designed to give a long life while
operating at maximum power with rating up to 40Kw/m. This is
made possible with the application of specialised element wire in
combination with improved element design. They are suitable for
High Temperature Air Applications application directly in the atmosphere so that the high potential

is fully utilised through a combination of radiation and convection.

Features
e Manufactured in lengths up to 2000mm long

{ 14

e Manufactured in 53mm@ or 62mm@

—

Capabilities

e Depending on wire choice, suitable for applications up to 200°C

===

e High power output

i—i
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Silicon Carbide Elements

Manufactured from a high quality pure alpha silicon carbide grit
and sintered at temperatures over 2 200°C. These elements form
recrystallized rods with strong uniform bonds known as silicon
carbide elements. They can then be applied to various temperature
applications ranging from 600 — 1 600°C.

Features and capabilities

e Manufactured in various standard lengths and diameters

e Manufactured as single or multi-leg units

e Withstands rapid heating, cooling cycles and high electrical loading
e High power output

e Metal melting and holding furnaces

Element Pockets

Element pockets are manufactured from various diameters
stainless steel tubing with a wall thickness of 1,2mm for
maximum heat diddipation into the product to be heated. The
pockets can be manufactured to any length in increments of
25mm with hot and cold zones to suit your specific application.
Withdrawable elements can then be removed or replaced without
having to decommission the tank or vessel that is being heated.

These pockets can be manufactured with threaded bosses in
eihther stainless steel or brass for ease of installation and
periodic maintenance. Other flanged fittings to customer
specifications.

High Temperature
Furnace Elements

Standard Bar

Spiraled Bar

Ceramic Withdrawable Elements

Manufactured specifically for liquid heating, and housed in stainless
steel pockets the element can be applied in the sides of tanks or
as element bundles on flanged assemblies. This design of element
facilitates the replacement of elements without the draining of the
tank or vesselin which it is applied resulting in reduced maintenance
time and increased productivity.

Features

e Sizes available from 16mm@ — 72mm@

e (Custom manufactured wattages, voltages and lengths
e Excellent dielectric strength

e High mass construction retains heat longer

ISO 9001:2000 CERTIFIED
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Ladle Pre-heater

Stress Relieving Oven

Turnkey Projects

In-line heating

A South African energy supply company commissioned Hi-Tech
Elements to design and construct an in-line fuel-oil preheater for
use in the textile industry. Hi-Tech Elements designed two 250Kw
in-line heaters to exchange 1 200! fuel/min. Both vessels were
manufactured to ASME spec and further client specifications. In
addition to the client requirements, Hi-Tech Elements’ team
recommended improvements to the design which included two skid
plate lifting lugs, element cluster removal, etc. The unit was supplied
with a fully commissioned control panel built to SABS specification.

Molten metals

SPecifically designed for the metal ladle preheating of molten
metals, this heater was designed and manufactured by Hi_Tech
Elements to operate at constant temperatures of more that 650°C.

Hi-Tech Elements designed, manufactured and installed various
sizes for one of the largest aluminium processing plants in
the world as well as supplying units for use in zinc, lead,

aluminium, etc.
Stress relief oven

Hi-Tech Elements has been involved in the supply of spares and
control equipment to the plastic manufacturers in SOuth Africa for
15 years and has custom built a stress relieving oven for the
specific use in the plastic boards, roof sheeting and the industrial
application of continuous corrugated sheeting.

This oven has infrared and convection heating zones and is thyristor
controlled with pyrometers for very exact temperature

product control.

Pneumatic lifting top section designed for easy operations and

maintenance of the unit.

The elements banks are designed for quick removal and refitting

during maintenance of the oven.

(G ISO 9001:2000 CERTIFIED
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Hot dip galvanizing industry

Hi-Tech Elements is the leading manufacturer and supplier of
complete plant and spares for the hot dip galvanizing industry.

The heating furnace is designed in modular form to suit the kettle
and can be fitted or removed for maintenance in approximately one
hour, eliminating costly down time and loss of production. The
thyristor controlled panels assures cost-saving energy supply at
constant levels, Only the highest grade NiCr elements are used
and best quality fibre insulation to minimise heat loss.
Sizes range from 0,5m to 10m long and 12Kw to 1,3Mw

Flash drying oven - battery
industry

One of the largest independent battery manufacturers on the
continent commissioned Hi-Tech Elements to design battery
manufacturing equipment. To date all such equipment had been
imported and Hi-Tech Elements would be the first local manufacturer
to receive a commission of this nature. Not only did our qualified
and experienced team develop a product superior to that of the
imported unit, but we were able to supply the oven at approximately
55% of imported cost,

The flash drying oven has been designed with three heat sources
ie. short wave infrared, convection and gas convection and has
extremely efficient heat transfer properties at minimal losses. The
all stainless steel belt is also speed variable to suit the pasting
machine and take off conveyor.

Complete stainless steel acid wash bays with separate washing and
drying facilities has also been successfully completed for the
same company.

Infrared heaters

Hi-Tech Elements is also a leading designer of short, medium and
long wave infrared heaters for application to suit the client’s
requirements. Temperature ranges from 50°C -1 100°C. High grade
ceramics for vacuum forming, powder and paint coating, metal
melting calcifiers, etc. have been very successfully applied.

(G ISO 9001:2000 CERTIFIED
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Temperature Controllers

Temperature and Process
Controllers

Hi-Tech Elements offers a broad and diverse range of temperature
measuring instrumentation ranging from the basic 11 pin plug in
base controller to the sophisticated process controller that delivers
predictable and repeatable temperature control confidence.

Specificaions

e Various sizes 48mm up to 96mm

e \Various brand names with full service support and spares
available

Features

® Accuracy up to 0.1% of setpoint

e Blind, deviation or digital indication

e Process and ramping control

e Industry standard inputs

e \Versatile output choices [4- 20mA or 0 - 10V]
® Auto tuning

e Easy set-up

Applications

e Suited to all heating systems

e Electric, gas, alternative fuels, etc.
e Molten metals

Brand Names Available

e ECON

e TOHO / CAHO
e RKC

e TCL

® Brainchild [btc]

e QOther available on request

e (Complete control system available on request
e Solid state / Thyristor

e (Control switching

(G I1SO 9001:2000 CERTIFIED
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Kilowatt-hour requirements to heat steel

Mass 25°C  50°C 100°C 250°C 400°C 500°C 750°C
25 01 02 04 10 16 20 30
5 02 04 08 20 32 40 60
100 035 07 14 35 56 70 105
200 07 14 28 70 112 140 210
25 09 175 36 875 144 180 26.25
500 175 35 70 175 280 350 525

Kilowatt-hour requirements to heat still air

Mass 25°C  50°C 100°C 250°C 400°C 500°C 750°C
25 018 036 072 18 288 36 54
50 034 068 136 34 544 68 102
00 07 14 28 70 112 140 210
200 14 28 56 140 224 280 420
25 17 34 68 170 272 340 510
500 34 68 136 340 544 680 1020

Kilowatt-hour requirements to heat water

Mass 10°C 20°C 25°C  50°C 60°C 80°C 100°C
5 06 12 15 30 36 48 60
100 12 24 30 60 72 96 120
200 24 48 60 120 144 192 240
500 60 120 150 300 360 480 600

1000 120 240 300 600 720 960 1200

2000 240 480 600 1200 1440 1920 240.0

Kilowatt-hour requirements to heat oil

MASS 25°C  50°C  100°C 150°C 200°C 250°C 300°C
50 07 14 28 42 56 70 84
100 14 28 70 784 140 175 210
200 28 70 140 210 280 350 420
500 70 140 280 40 560 700 840

1000 140 280 560 840 1120 1400 168.0

2000 280 560 1120 1680 2240 2800 336.0

(€ 150 9001:2000 CERTIFIED [ 19)
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Wattage varies directly as ratio of voltages squared

Amperes

T

Tan®

(G ISO 9001:2000 CERTIFIED
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Flexible Trace
Heating Products

TRACE HEATING
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PRT 30- Parallel Circuit Heating Cable (constant wattage)

PRT3O is a parallel circuitheating tracer with a constant output of 30 Watt per meter.

PRT30 can be supplied at any length with a maximum application of 60 meters.

The tracer incorporates twin silicone insulated conductors with a spiral wound Nichrome
element connected to the conductor at 1000mm intervals. The outer insulating jacket s

an extruded TEFLON FEP fluoropolymer resin ideal for chemically aggressive industrial
applications & environments.

Designed for process temperature compensation in applications such as freeze protection,
heating of pipelines, valves, pumps, containers etc. The tracer must always be temperature
controlled and this can be done either with a mechanical switching device (thermostat) or an
electronic switching device (thermocouple & controller).

Flexible Trace
Heating Products

Maximum application temperature limit: 180°C

FLATSIL - Parallel Extruded Silicone Heating Tape

FLATSILis @ multi core heating tracer with various output capabilities ranging from 25-100 Watt per meter and can be suppliedtoa
maximum application length of 35 meters. The heat tracer consists of multiple Nichrome wire elements connected in various formats
on either end of the heater. The outer insulating jacket is a silicone extruded rubber also suitable for moisture contaminated applications
& environments.

Termination is normally on one end of the trace heater but can also be supplied on either end if required.

Designed for process temperature compensation in applications such as freeze protection, heating of pipelines, valves, pumps,
containers etc. The tracer must always be temperature controlled and this can be done either with a mechanical switching device
(thermostat] or an electronic switching device (thermocouple & controller).

Maximum application temperature limit: 200°C

FG CORD - Glass Fibre Heating Cord

FG CORD is a single core heating tracer with various output capabilities ranging from 25-150 Watt per meter and can be supplied
to @ maximum application length of 50 meters. The heat fracer consists of either a single core or multi stranded Nichrome wire core
with termination on either end. The outer insulating jacket is a glass fibre overbraid suitable for high temperature applications &
environments. Termination is normally on either end of the trace heater but can also be supplied on one side with an additional glass
overbraid if required.

Designed for process temperature compensation in applications such as freeze protection, heating of pipelines, valves, pumps,
containers, heating mats etc. The tracer must always be temperature controlled and this can be done either with a mechanical switching
device-(thermostat) or an elecironic switching device (thermocouple & controller). /—
Maximum application temperature limit: 400°C

Tel : +27 11 894 3937

Fax: +27 11 894 3954 87|88 Dam Street Anderbolt
E-Mail: Boksburg South Africa
sales @hi-techelements.co.za PO Box 53483 Troyeville 2139

www. hi-techelements.co.za
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INSTRUMENTATION (ECON / TOHO / CAHO) AND PROCESS CONTROL
¢ From simple control to the more complex control system

Solid State relays

Thyristor Control (SCR)

Electro mechanical contactor or relay

Programmable Logic Controller

HARDWARE FOR ALL THERMOCOUPLES
e Male and Female connectors
e Compensating cable

e All fittings
(1/8 inch : 1/4 inch : 3/8 inch : 1/2 inch : 3/4 inch : 1 inch BSP-NPT)

PLC HARDWARE AND LONG DISTANCE SIGNALLING
e 0-10VOlts

e 4-20 mA

e Thermocouple transmitters

GENERAL PURPOSE TYPE J, K, T, E UP TO 400°C

e Plastics Industry (Bayonet Type)

e Refrigeration

e Most simple application where control is required

PT 100 FOR ACCURACY FROM 80°C to 200°C
as a standard (3,4.8, 6.8mm@ & bigger)

e Air probe

e Water Up to 500°C for accuracy on

e Oil specialised applications and

e Flammable liquids where flexibility and duribility

e Halar coating for are required

chemicals

FURNACE THERMOCOUPLE TYPE K, R, S, B (WIRE & BEAD)

e Type K 0-1200°C Ni Cr

e Type R,S 0-1600°C Platinum / Rhodium

e Type B 0-1800°C Platinum / Rhodium

Sheath Type: e Pythagoras 0-1400°C e 4446 S/S Gas Furnace 0-1150°C
e Alsint 0-1800°C e Inconal Electric Furnace 0-1150°C
e Platinum Glass Industry e Tantalum On request 0-2000°C

e Silicon Carbide

MINERAL INSULATED TYPE J, K, T, N, E - R

Manufactured only on request. Standard sizes: 1.5, 3, 4.8, 6, 8, 9.5, 10mmgd
Sheath types: 316 StSt; 310 StSt; Inconal.

Benefits are flexibility, variety of size and longer life before oxidation occurs.

Tel : +27 11 894-3937
Fax: +27 11 894-3954 87|88 Dam Street Anderbolt
E-Mail: Boksburg South Africa

sales @hi-techelements.co.za PO Box 53483 Troyeville 2139
www.hi-techelements.co.za
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The Thermocouple Principle

The modern thermocouple is derived from Seebeck’s discovery that, if a circuit is formed using two dissimilar metal conductors
with one junction at a higher temperature than the other, then a current will flow in the circuit. The resultant emf is proportional
to the temperature difference between the junctions.

For many industrial heating processes, particularly those carried out at a high temperature, a thermocouple is the most accurate,
convenient and simple method of temperature measurement.

Thermocouple

Codes/Conductor combination characteristics
Mational & International standards

Extension & compensating cable colours E:f"% s - . N
§55 >
Code Conductor Combinations 25 g — oMy |
EE2 South African 100°C
SE 2| British to Amen’% an o German to | ]apanese to
+leg - leg c ANSI/MC96.1|  DIN 43714 | ]IS 1610-1981
Nickel-Chromium Nickel-Aluminium 0o + ! +
K Also known as: *Chromel, | [magnetic] +1200°C A A A 10
*Thermokanthal KR Ni-Cr, | Also known as: Ni-Al, "Alumel, } 7 ’
*T1, *Tophel *Thermakanthal KN, *T2. *Nial
Copper Copper-Nickel 185 to + g7
T Also known as: Cupron, «300°C A ¢ ' i
*Advance, Canstantan 4
Iron [magnetic) Copper-Nickel 0to + + +
] Also known as: Fe Also knawn as: Cupron, #700°C 530
*Aulvance, Constantan
Mickel-Chromium Copper-Nickel 0to + + +
E Also known as: *Chromel Alsa known as: Nickel. 80070 A v A5 0,65
*Tophel, Chromium, Nickel | Copper, *Advance,
Constantan, *Cupran
Nickel-Chromium- | Nickel-Silicon- Oite This combination shows good promise as
N Silicon Magnesium H100°C an alternative to type "K', Appears to 28
Also known as: Nicrosil Alsa known as; Nisil be more stable and longer lived.
Platinum- Platinum 0 to
R 13% Rhodium #1600°C Cib
Platinum- Platinum Oto
s 10%. Rhodium +1550°C s
Platinum- Platinum- +100 te
B 30% Rhodium 6% Rhodium #1600°C 0.70
RTD PT100 3 wire 200t 100 ohms@0°C + 38,5 ohms per 100°C o









