
11-2

Screw Plug Immersion Heaters

Tubular Industrial Process

Product Inventory Available for Viewing and Selection @ www.tempco.com

®

Screw Plug Immersion Heaters

*Minimum Thermowell Standard Element
Screw Plug Hole Diameter “A” “B” “C” Bulb Size Cold Ends (CE) Diameter

NPT in mm in mm in mm in mm in mm in mm in mm
1" 11⁄8 29 7⁄8 22 11⁄4 32 13⁄8 35 1⁄4 6.4 1 25 .315 8

1-1/4" 13⁄8 35 15⁄16 24 15⁄16 33 13⁄4 44 1⁄4 6.4 1 25 .315 9
2" 21⁄4 57 11⁄16 27 19⁄16 40 21⁄2 64 3⁄8 9.5 2 50 .430 11

2-1/2" 21⁄2 64 15⁄16 33 21⁄16 52 3 76 3⁄8 9.5 2 50 .475 12

Design Features
� Stainless Steel, Brass or Steel Screw Plugs

� Four Standard NPT Screw Plug Sizes—1", 1-1/4", 2", 2-1/2"

� Recompacted element bends restore insulation resistance
after forming

� Thermowell for thermostat bulb

� Corrosion-Resistant electrical wiring hardware

� Four standard sheath materials — Copper, Incoloy®800,
Steel and 316 Stainless Steel

� NEMA 1 round terminal housing

Optional Features
� NEMA 4 Moisture-Proof and/or NEMA 7 Explosion-Resistant

terminal housings

� Integral Single or Double Pole Thermostats in several
temperature ranges

� Passivation, Electro-Polishing or Bright Annealing of Stainless
Steel and Incoloy® heaters to remove free iron from the sheath

� Type J or K Thermocouples for sensing process temperatures,
or when attached to the sheath for over-temperature protection

� Special sheath materials

� Special or European thread fittings

Screw Plug Immersion Heaters consist of tubular elements welded or
brazed into a threaded screw plug which can then be inserted into a
threaded opening in a tank wall or through a mating full or half coupling.

Typical Applications
Copper Sheath—Process water, water with very weak chemi-
cal solutions, demineralized, deionized or pure water, hot water
storage for washrooms, showers, cleaning and rinsing parts, for
freeze protection of cooling towers and sprinkler systems and
other aqueous solutions not corrosive to copper sheath. Sheath
temperatures to 350°F (177°C).
Incoloy® Sheath—Weak chemical solutions, oils, tar, caustic
soda, detergent, alkaline solutions, molten salts, demineralized,
deionized or pure water (sheath passivation is recommended),
and other aqueous solutions not corrosive to Incoloy® sheath. Air,
gas mixtures and superheated steam. Sheath temperatures to
1600°F (871°C).
Steel Sheath—Fluid heat transfer media, tar, high to low vis-
cosity petroleum oils, asphalt, wax, paraffin, degreasing solvents,
alcohol, molten salt, and other solutions not corrosive to steel
sheath. Sheath temperatures to 750°F (399°C).

Selecting the proper Screw Plug Heater
Tempco Screw Plug Immersion Heaters will provide long life and
dependable trouble-free service—provided the sheath materials,
watt densities and operating temperatures are properly matched
for the medium being heated.
Observe the following guidelines:
1. Match your process to the most suitable heater alloy sheath

material. See Section 16 of this catalog for the recommended
sheath materials for many common materials. 

2. Do not exceed the maximum allowable heater watt density
(w/in2) and recommended operating temperature for the mate-
rial being heated.

3. Select the proper terminal enclosure to protect the heater
wiring and provide safety to personnel and equipment.

Need Customer Assistance? We take pride in our record in working
with customers to develop the right heater for the job. 
Call Tempco with your requirements.

Note: For detailed
information on the
tubular elements
used in Screw
Plug Immersion
Heaters, see
Section 10.

Standard Screw Plug Heater Specifications

Screw Plug Immersion Heaters for use in water and water
based solutions are UL recognized in many design variations
under UL File Number E234452, Vol 2.

Please specify if you require UL Agency Approval.

Agency Approval

Rev 1 (6-09)



11-14

Flanged Immersion Heaters

Tubular Industrial Process

Product Inventory Available for Viewing and Selection @ www.tempco.com

®

Construction
Flanged Immersion Heaters are constructed with tubular heating
elements that have a compacted MgO powder insulation to insure
excellent dielectric strength and heat transfer properties.
To maintain the integrity of this insulation after the elements are
formed, the hairpin bends are spanked in specially designed dies
to re-compact the MgO powder. The elements are then TIG welded
or Silver Brazed to a pipe flange and pressure tested. Electrical
wiring is enclosed in a protective housing.
All heaters must pass the following factory tests
prior to shipment:
1. Resistance test — to verify wattage
2. Insulation test — to measure leakage current resistance
3. High voltage test — to “proof-test” the insulation against

grounds and short circuits
4. Hydrostatic or air pressure testing — to leakproof test all

welding of the elements to the flange

Branch Circuit Wiring
Flanged heater elements are wired into branch circuits having a
maximum current of 48 Amps. The number of circuits are listed
next to the heater’s voltage and phase in the standard sizes and
ratings chart. For different circuit wiring configurations consult
Tempco. 

A technician
conducting a
quality control
electrical test
on a 14" 300
lb Stainless
Steel flanged
heater rated
at 110 KW,
480V-3PH.

Design Features

The catalog items listed on
pages 11-19 through 11-27
have the following features,
making them suitable for
many applications:
� 150-lb forged steel or 316

stainless steel flanges
� Incoloy® 800, 316 stainless

steel, steel or copper
elements

� 1/2" OD thermowell for a
3/8" diameter sensing bulb

� NEMA 1 electrical enclosure
The items listed in this catalog
are only a small sample of the
heaters that can be supplied by TEMPCO. The next few pages
will describe both standard and optional materials and features
available to meet the requirements of your application.

Flange Mounting Flange Cold Bundle NEMA 1 Housing
Flange Flange Mounting Thickness Bolt Circle Diameter Section Diameter Number of

size Hole Size No. “F” “C” “D” “S” “H” “K” “L” Elements
in in mm in mm in mm in mm in mm in mm in mm in mm Std. Max.
3 3⁄4 19 4 15⁄16 24 6 152 71⁄2 191 4 102 23⁄4 70 45⁄8 117 25⁄8 67 3 6
4 3⁄4 19 8 15⁄16 24 71⁄2 191 9 229 4 102 37⁄8 98 6 152 4 102 6 6
5 7⁄8 22 8 15⁄16 24 81⁄2 216 10 254 4 102 5 127 7 178 4 102 6 9
6 7⁄8 22 8 1 25 91⁄2 241 11 279 4 102 6 152 8 203 6 152 12 15
8 7⁄8 22 8 11⁄8 29 113⁄4 298 131⁄2 343 6 152 713⁄16 198 10 254 6 152 18 24

10 1 25 12 13⁄16 30 141⁄4 362 16 406 6 152 93⁄4 248 115⁄8 295 6 152 27 36
12 1 25 12 11⁄4 32 17 432 19 483 6 152 113⁄4 298 131⁄2 343 6 152 36 54
14 11⁄8 29 12 13⁄8 35 183⁄4 476 21 533 6 152 123⁄4 324 151⁄8 384 6 152 45 72

Flanged Immersion Heaters are designed for use in tanks and
pressurized vessels to heat both liquids and gases. They mate to a
companion flange that is either welded to a tank wall or, for cir-

culating type heaters, to a pipe. See pages 11-28 through 11-47
for TEMPCO circulation heaters, which consist of a flange heater
and a pipebody pressure vessel assembly.

Flanged Immersion Heaters

Flanged Immersion Heater Specifications

Type 1N — Standard housing without thermostat

Type 1T — NEMA 1 housing for optional thermostat.
Consult Tempco for housing dimensions.

Note: 2" and 2-1/2" flange sizes are available.
Consult Tempco for specifications.




