‘\

KTET

Olgans
Gl aln sl sl i 351 (sla Cadl gl plad 0S5 53 Lo Y pamme § g5 s
sl Sl clgn g gl Caadl Qs gl Coadl ¢ Gl s o gumdea gl il
IURPRRE P Gt S P PRI PPN OIS O S VORI PGS PR <T-
@l ¥ o3 0ale (Sal e sl Sl 15l oS el 015 Ctall toen AiLe
gl 5 Vol b (Kot sls ol (i Con ()l sl il O0le ol

Al g 5 3 oS g0 5

251 s sle Caial)

wlw;)\fquﬁ.mgﬂsuwldj|awjl°_<i‘514¢6uw|
SV ble 5 59585 568 o b s 88 K tole 8 ol i Ol
Sy oSG et b gd o a5kl Loyl 5 pollas DlS™ be Cidl pl 6 g JSIST
Sl Sl oy ST S (aglin o 3l (6058 (S SN 0L ¢ 2l UL s 5 9
S S5 2] 05 51 S 3 5k Gl 015
@r};ﬁﬁjmﬁﬁéuwuuwiﬁdyxa,\,,,;)u,,;wuﬂ
Jolsedilon Caall gl dly 53 015 w55 5 Sl (e slos I Al oS 5
e o S Sl Ol Jlie Olgim 4 il S Sl s J3b s 5 6 0o
3J-Ifu“i~l"'5

ol a5 5, 8n 513 Sy S oS oS 3 e 4y Oy 3l S L el plas
Al sl sl ) bl Jle 3 5 6 o s S5 WO U oo SUIg
:;J.i:ﬁgﬁ.'b

é@{g&ﬁ‘fﬁw\ﬁao}‘&‘b“@@‘ij)ﬂwbj@):g&ﬂ
3 ke Jolge (S Blie 55 03Y il bl 3ST55 il Sl L O
ks b OT (il 8 (gl a8 il 3l oslizul Jls (gl sl azdls |y Lo SIS0
23 ghn Coadl st g Cob Ule T 55 il

il =

80000 .Y E
40000 AY

20000

100m

LIFE (HOURS)
Vi

1550 5 175 150 1954 2058
I WIRE TEMPERATURE (*F)

264

L0 [ 00 50 oD Ll
WIRETEMPERATURE {*C)

Kargahe Towhdh Element Tefran

PRODUCTS

We produce all kind of heating elements such as:

Tubular Sheathed Element, Immersion Heaters, Air Duct
Heaters, Cartridge Heaters, Band and Nozzle Heaters, cast-In
Heaters,... as well as we supply Infrared Heaters, Heat
Tracing Tapes, High Watt Density Cartridge Heaters and all
kind of Thermocouples and Sensors. Some of the most
important of our products are as follow:

1-TUBULAR HEATERS

One of the main products of KTET which can be used in
various applications is heating Tubular Sheathed Elements.
When voltage is applied to the heating element terminals, an
electric current passes through the heating element resistance
coil. Heat is produced as wattage in accordance with Ohm's
law where the wattage equals I°R (current squared x coil
resistance).

LIFE EXPECTANCY

Normal life expectancy depends mainly on the resistance coil
operating temperature (see Fig. 1) which is a function of the
sheath operating temperature and the wattage per unit heated
length of element.

Factors such as cycling frequency will also affect life.

SHEATH MATERIALS

Sheath material selection ranks next to watt density in
importance. The sheath must withstand the corrosive and
temperature effects of its environment. For instance, elements
designed for operation in water will generally fail if operated in
air.

SIZES AND SHAPES

We offer a broad selection of element sizes and shapes to suit
most any requirement. Although practical considerations limit
length, we can splice selected diameter elements to achieve
continuous lengths in excess of 50 meters.

In most applications, the elements are formed at the factory in
a series of loops or coils. Elements require furnace annealing
prior to bending.

DIELECTRIC STRENGTH TESTS

One hundred percent (100%) of the elements we manufacture
are dielectric strength tested before they are released for
shipment. This test, conducted at many times the intended
operating voltage of the element, insures that the heater will
not "short-out" during normal life.
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APPLICATION

Tubular elements of proper rating, material and shape can be
used in most heating applications requiring process
temperatures to 750°C (1382°F).

Tubular elements may be clamped, immersed, cast into metal
or spaced away from the work as radiant heaters. Elements
can also be positioned in ducts or vessels for heating air or
other gases.

FEATURES

« Easy to install

« Available in a wide variety of sheaths, diameters and ratings
« Heat can be located exactly where required

« Can be formed to practically any shape

e Compact

« Easy to control to provide heat only when required

* Low maintenance and long life

» Excellent internal electrical insulation and heat conduction

* Electrically isolated sheath
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FACTORY BENDING

Figures 1 to 11 illustrate some of the most commonly used
element shapes. If your application can be satisfied with one
of these shapes, you may wish to refer to these figures when
ordering or requesting pricing information.
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INSTALLATIONS TYPICAL
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TUBULAR HEATERS

1) Determination of wattage requirements.
2) Selection of voltage rating and phase.
3) Selection of sheath material.

Copper
For immersion heating of water and non corrosive
aqueous solutions
Steel
For immersion heating of oil, paraffin or casting into iron.
Stainless Steel
For heating air and other gases, clamping-on to tanks and
platens, immersion into soft metals, oils, for radiant
heating.
Titanium
For most mildly corrosive chemical solutions, immersion
heating of acid tank, immersion into salt solutions.

4) Selection of Cold Zone.

Ideally, the cold end should not be less than 40 mm (1-1/2")
for sheath lengths up to 2000 mm (80") and 65 mm (2-1/2")
for sheath lengths over 2000 mm. It shall not terminate
within a bent section of the element. For immersion, the cold
end must always terminate below the minimum liquid level.
For higher temperature, "clamp-on", or air heating
applications, increasing the cold length will result in lower
terminal temperatures.

5) Determination of allowable watt density.

PSlss (oo sLes)
T
Copper 185 365
Steel 400 750
Stainless 304 760 1400
Cr-Ni 815 1500
Titanium 540 1000

Sheath Materials vs. Temperature
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Acid Solution 40 180
Alkaline Solution 40 212
Ammonia Plating Solution 25 50
Degreasing Solution, Vapor 20 275
Electroplating Solution 40 180
Fatty Acids 20 150
Freon 3 300
Gasoline 3-5 300
Glycerine 40 50
Lead-Stereotype Pot 35 600
Linseed 50 150
Molasses 4-5 100
Bunkers C Fuel 10-14 160
Dowtherm A 20 600
Dowtherm E 12 400
Qil Fuel Preheating 9-14 180
Machine (SAE 30) 18-24 250
Mineral 20-26 200
16-18 400
Vegetable 30-50 400
Paraffin or Wax 16-22 150
Potassium Hydroxide 25 25
Water 55-80 212

Maximum Watt Density Ratings
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OHMS/UNIT LENGTH =

6) Determination of element configuration and total sheath
length.

Refer to information for order heating element for some of
the more common shapes for elements. For other shapes,
forward to us a hand sketch showing all critical dimensions. In
selecting an element shape you may have to use more than
one element to meet the following conditions:

(a) To distribute heat over a large surface or tank;

(b) If required sheath length is greater than maximum
available length shown in Table 4;

(c) If element heated length, voltage and wattage selected are
outside of minimum and maximum ohms per unit of length as
shown in Table 4.

VOLTS?

WATTS x HEATED



TABLE 4 -Sheath Diameter vs. Maximum Length and OHMS/Unit Length

SHEATH MAXIMUM OHMS/UNIT LENGTH
DIAMETER LENGTH MINIMUM MAXIMUM
mm in mm in Ohms/mm Ohms/in | Ohms/mm Ohms/in
8.2 0.322 6000 236 0.0016  0.040 0.512 13.0
10.0 0.392 6000 236 0.0010 0.025 0.551 14.0
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7) Determination of total required heated length.

Next divide this number into the required wattage as
determined in Step 1. This gives you the total heated length

required

FIGURE 1 - SURFACE WATTS vs. LINEAR WATTS
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8) Selection of element terminal.
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Refer to following page for standard element terminal types.
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FIG. 1 - Waltt density vs. sheath temperature of tubular
elements in 70°F air.
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LISTED ELEMENTS - 8.2 mm DIAMETER

Tables 1 list typical stainless steel sheathed
elements. The 8.2 mm diameter elements are
generally for use at supply voltages of 110 V, 230 V
and 380 V. An unlimited number of combinations
of length, wattage, voltage rating and heated length
are available in a wide selection of sheath materials
(check factory).
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WATTAGE AND WATT DENSITY AT VARIOUS VOLTAGES

LENGTH |[RESISTANCE 110V 220V 380V CATALOG
mm | in (ohms)  WATTSW/cm?| w/in2 WATTS| W/cm?2 | w/in2 \WATTS| W/cm? | w/in? | NUMBER
300 11.81  161.30 75 146 604 300 583 2574 895  17.41 72.17 | TC/HT-01
300 11.81 96.8 125 243 1008 500 972 4032 - —- -~ | TC/HT-02
300 11.81  64.53 250  4.86 20.16 1000 1945 80.64 - == —— | TC/HT-03
400 157 1613 75 097 402 300 389 1614 895  11.6 48.11 | TC/HT-04
400 157 96.8 125 16 10 500 4.7 30 ~-- -~ | TC/HT-05
400 157 64.53 250 342 1345 1000 1297 53.80 - ~-- - | TC/HT-06
500 19.67 96.8 125 097 402 500 389 16135 - - —— | TC/HT-07
500 19.67  64.53 185 143 593 750 583 2418 - - —— | TC/HT-08
500 19.67 4840 250  1.94 804 1000 7.8 3227 - ~-- - | TC/HT-09
600 23.62  96.80 125 081 335 500 324 1343 1500 9.72 403 | TC/HT-10
600 23.62  64.53 187 121 501 750 486  20.15 - - —— | TC/HT-11
600 23.62 48.4 250 162 672 1000 648 2687 - - - | TC/HT-12
750 29.52  64.53 187 1.12 465 750 448 1858 2235 1337 5545 | TC/HT-13
750 29.52 48.4 250 149 618 1000 598 2480 - ~-- - | TC/HT-14
750 2952 32.26 375 224 929 1500 897 3720  --- - - | TC/HT-15
1000 3937 6453 187 08 331 750 324 1343 2235 9.66 40.06 | TC/HT-16
1000 39.37 48.4 250 1.08 447 1000 432 1791 3000 1297 53.79 | TC/HT-17
1000 3937  32.26 375 162 671 1500 648 2687 - <= - | TC/HT-18
1000 39.37 242 500 216 895 2000  8.64 3583 - ~-- - | TC/HT-19
1000 39.37  19.36 625 270 1120 2500 1080 4479 - ~-- - | TC/HT-20
1300 51.18 6453 187 0.6 248 750 243 1007 2235 724 30.03 | TC/HT-21
1300 51.18 48.4 250 0.81 335 1000 324 1343 3000 9.72 4032 | TC/HT-22
1300 51.18  32.26 375 121 501 1500 486  20.16 4475 1451 60.18 | TC/HT-23
1300 51.18 24.2 500  1.62 672 2000 648 2687  --—- —--- - | TC/HT-24
1500 59.05  64.53 187 052 215 750 208 862 2235 621 2575 | TC/HT-25
1500 59.05  32.26 375 1.04 431 1500 4.16 1725 4475 1243 51.56 | TC/HT-26
1500 59.05 24.2 500 140 580 2000 555  23.02 - —- -~ | TC/HT-27
1500 59.05  19.36 625 173 717 2500 694 2887  --—- ~-- - | TC/HT-28
1800 70.86 48.4 250 057 236 1000 228 945 3000 6.86 28.45 | TC/HT-29
1800 70.86  32.26 375 0.85 352 1500 343 1422 4475 1024 42.47 | TC/HT-30
1800 70.86  19.36 625 143 593 2500 572 2372 - - - | TC/HT-31
2000 78.74  32.26 375 077 32 1500 3.07 1273 4475 916 38 | TC/HT-32
2000 78.74 242 500  1.02 423 2000 409 167 6000 1228 51 | TC/HT-33
2000 78.74 17.6 687 14 58 2750 563 2335 - - - | TC/HT-34
3000 118.1 3226 375 05 207 1500 201 833 4475 6 2488 | TC/HT-35
3000 118.1 242 500 0.67 277 2000 268 11.11 6000 805 33.18 | TC/HT-36
3000 118.1  16.13 750 1 4148 3000 402 1667 - ~-- - | TC/HT-37

Jinled @ Cuwshdys sl s sle Cisll jl Ay (38 Olodidis U U Joss )s
1 £0iie (333N Oladis b slasl b b3 O)eo )s a5 Cusl axbd aLbiS

8.2 mm Diameter Stainless Steel Sheathed Elements
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Defrost Heaters

Evaporation elements are used to increase the
evaporation rate of outflow water from for
instance cooling and freezing wunits. The
evaporation elements consist of a Tavan Control
tubular heating element in stainless steel
furnished with a tight connection mostly by a
vulcanization method. The evaporation elements
can have connection at one or both ends of the
element. The element is bent for adaptation to the
specific application.

If you are even the least bit uncertain of your
choice or if you require any type of assistance,
contact our agent or nearest sales office.



WATTAGE AND WATT DENSITY AT VARIOUS VOLTAGES

LENGHT | RESISTANCE 110V | 220V | 380V |CATALOG
mm | in. | (ohms) ATTS| W/cm? | W/in.2 WATTS| W/cm2| W/in.2 WATTS W/cm? | W/in.2 | NUMBER
630 24.80 153.60 75 055 228 315 231 958 950  6.97 2891 [ TC/DH-01
1000 39.37 96.80 125 054 223 500 216 895 1500 6.48 26.88 | TC/DH-02
1200 47.24 80.66 150 053 219 600 212 879 1800 636 26.38 | TC/DH-04
1650 65.00 58.66 200 050 2.07 825 207 858 2450 6.15 25.51 | TC/DH-05
1750 68.89 55.31 220 051 211 875 206 854 2600 6.13 25.42 | TC/DH-06
1800 70.86 53.77 225 051 211 900 205 850 2700 6.17 25.59 | TC/DH-08
1900 74.80 50.94 240 052 215 950 205 850 2850 6.16 25.55 | TC/DH-09
2000 78.74 48.40 250 051 2.07 1000 2.04 846 3000 6.14 25.46 | TC/DH-10
2100 82.67 46.09 260 051 207 1050 204 846 3150 6.12 25.38 | TC/DH-12
2200 86.61 44.00 275 051 2.1 1100 203 842 3300 6.11 2534 | TC/DH-13
2300 90.55 42.08 285 051 2.1 1150 203 842 3450 6.10 25.30 | TC/DH-14
2500 98.42 38.72 315 051 211 1250 202 837 3750 6.07 25.17 | TC/IDH-16
2600 102.36 37.23 325 050 207 1300 202 837 3850 6.00 24.88 | TC/DH-17
2700 106.30 35.85 340 050 207 1350 2,02 837 4050 6.06 25.13 | TC/DH-18
2900 114.17 33.36 360 050 207 1450 2.01 833 4350 6.04 25.05 | TC/DH-20
3000 118.11 32.26 375 050 207 1500 201 833 4450 597 24.76 | TC/DH-21
3100 122.04 31.22 385 049 203 1550 201 833 4650 6.03 25.01 | TC/DH-22
3200 125.98 30.25 400 050 2.07 1600 201 833 4750 596 24.72 | TC/DH-24
3400 133.85 28.47 425 050 207 1700 200 829 5100 6.01 2492 | TC/DH-25
4200 165.35 23.04 525 049 203 2100 199 825 6250 593 24.59 | TC/DH-26
4600 181.10 21.04 575 049 203 2300 198 821 6850 592 24.55 | TC/DH-28
5000 196.85 19.36 625 049 203 2500 198 821 7450 591 24.51 | TC/DH-29
5500 216.53 17.60 685 049 203 2750 198 821 8200 590 24.47 | TC/DH-30
6000 236.22 16.13 750 0.49 203 3000 197 817 8950 590 24.47 | TC/DH-31
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FINNED TUBULAR HEATERS

This page is intended to explain the various
finned heater features and the importance you
should place on each of them.

FINNED HEATER VS, NON-FINNED
HEATER

Finned heaters are normally used for forced
convection heating with outlet air temperatures of
300°C (572°F) or less. Steel finned heaters are
standard with surface temperatures limited to
about 425°C (797°F) compared to 815°C (1500°F)
for an alloy sheathed non-finned heater.

FINNED TUBULARS VS, OPEN COIL

Finned tubular heaters are more expensive than
open coil heaters and have a slower thermal
response.

Other than the above, the finned tubular offers
distinct advantages over the open coil:

e it is safer to operate in that the risk of fire
or electrical shock is minimized;

e it has a much longer service life; and

e it is more rugged requiring less
maintenance than an open coil heater.

SQUARE FIN
For increasing of heating sue face Square Fin
Plate are available.
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make-up air heating
air pre-heating

fan coils

terminal reheating
multizone reheating

TC11 TC12
TYPE TCl11 is a flanged duct heater with finned tubular heating elements.

TYPE TC12 is an insert duct heater with finned tubular heating elements.
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STANDARD FEATURES

e 5000 - 30000 KW / 1-3 Phase / 400 - 2100
CFM
e 110/380 VAC, 272/13 AMP

OPTIONAL HEATER

CONTROLS

AUXILIARY  DUCT

These controls are available as factory
installed on the duct heater.

e wall thermostats
100°C, 150°C, 230°C
e duct thermostats
0-150°C (1 stage)
50-300°C (2 stage)
o differential pressure switch
e main disconnect switch
e magnetic contactors

Units listed in Table 2 are representative only.
It is reasonably safe to specify any similar unit
using this table as a guideline,
and we will build to your specifications.

RECOMMENDED KILOWATTS

In order to select the proper KW for your
application, use Figure 3 below.

KILOWATTS

a 14 20 a0 40 50 GO 0 B0
TEMPERATURE RISE - °F
RECOMMENDED KILOWATTS
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INSERT TYPE

FLANGE TYPE
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Aiblys gbylaw JslE (1B ) Syals g b £05 93 ) o Caigy (oled Ciwl

Btu/ voltage Maximum diameter DATA
Hr VOLT PH AMPER MM INCH VOLT RP.M AMP CFM (M3/MIN) PF NO
(A)

5.0 17100 220 1 227 350 13.77 220 1430 0.63 400 11.2 095 101
5.0 17100 380 3 13.3 350 13.77 380 1450 0.37 400 11.2 0.54 102
7.5 25600 220 1 34 350 13.77 220 1430 0.63 600 16.8 0.95 103
7.5 25600 380 3 19.7 350 13.77 380 1450 0.37 600 16.8 054 104
9 30700 220 1 40.0 350 13.77 220 1430 0.63 700 19.6 095 105
9 30700 380 3 23.6 350 13.77 380 1450 0.37 700 19.6 0.54 106
12 41000 220 1 545 350 13.77 220 1430 0.63 850 23.8 0.95 107
12 41000 380 3 315 350 13.77 380 1450 0.37 850 23.8 0.54 108
15 51300 220 1 68.18 350 13.77 220 1430 0.63 1050 294 0.95 109
15 51300 380 3 395 350 13.77 380 1450 0.37 1050 29.4 0.54 110
18 61500 220 1 81.8 350 13.77 220 1430 0.63 1250 35.0 0.95 111
18 61500 380 1 473 350 13.77 380 1450 0.37 1250 35.0 054 112
21 72000 220 1 955 400 15.74 220 1400 0.75 1480 415 0.91 113
21 72000 380 3 552 400 15.74 380 1420 0.40 1480 415 0.57 114
24 82000 220 1 109 400 15.74 220 1400 0.40 1680 47.0 0.91 115
24 82000 380 3 63 400 15.74 380 1420 0.40 1680 47.0 0.57 116
30 10260 220 1 136 450 17.71 220 1400 0.90 2100 58.8 0.91 117

0
30 10260 380 3 79 450 17.71 380 1400 0.47 2100 58.8 0.60 118

0

TO ORDER: Specify quantity, catalog number, volts, phase, kw, minimum CFM, duct dimensions, and
optional features.
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Cartridge heater

SHEATH MANUFACTURED FROM
CHROME-NICKEL-STEEL AlS! 321

HIGHLY COMPRESSED
INSULATING MATERIAL

GAS TIGHT
WELDED BASE

PURE NICKEL HIGH CAPACITY HEAT CERAMIC

CONNECTING CONDUCTOR NICKEL- COoIL
LEADS CHROMILM WIRE BASE

HOLE FIT {inches)

0.100
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o.06a |
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0.0:01

Fig 1.CARTRIDGE HEATER CONSTRUCTION

N .
30 40 50 6D TOBOD 100 200 300 400
WATT DENSITY - WinZ

FIG. 2 - ALLOWABLE WATT DENSITY VS, FIT

TOLERANCE AND WORK TEMPERATURE



s pils (sleTiall IMMERSION HEATERS
INSTALLATION

During installation the heated section of the
w5 heater must always remain totally immersed or
the heater may fail.
a5 (335 ) Vgazs A3gias aslatwl Oilesls gils)s sly lo Cis)l o)
When determining your minimum liquid level be
sure to make allowance for loss of solution
volume by evaporation and removal of work.

3536 @wgs o Giiall £95 o3l ) o3laTw) ablbys Gyals sl Ciall @ jis

asg3 b.sigline sl 6 aw g )6 G5 Cygwo 93 @ Haails sl Ciisll

b a8lga pac Job Ginliel Lsgs )15 plg3 (Es WA bl TO ORDER SPECIFY:
Quantity, catalog no., voltage, phase and wattage.

TABLE 1-SINGLE ELEMENT TYPE OVER-THE-
SIDE IMMERSION (FIGURE 1)

STANDARD VOLTS: 110, 230, 380 (1 PHASE)

WATT NET

KW SHEATH  DENSITY CAT.  PART .
W/in2 W/cm2  NO. NO. (KG)

3 Copper 19 2.9 TC/1IHO30  ----- -

5 Copper 32 50 TC/1IHO50  ---—- -
7.5 Copper 48 7.4 TC/UIHO75  ----- -
3 3045S.S. 19 2.9 |TC/1IHO30 ----- —
5 304S.S. 32 5.0 TC/1IHO50 ----- —
7.5 304S.S. 48 7.4 |TC/1IHO75  ----- —

3 Titanium 19 2.9 TC/1IHO30  ----- -
5 Titanium 32 5.0 TC/1IHO50 ----- -
7.5 Titanium 48 7.4 TC/1IHO75  -—--- -

STAND-QFF3
HOT PROVIDED ON
/ TITAMIUM MEATER

LIGUID LEVEL & [ "-I o) [
’ i
w0 (@o) ﬂ ] ’Ill %’_ﬂ_ ..(3?.56]
- i / , :
@bs Jals ciall (SLe)S Job elel Cubls asgs 3L o Ciall cuas elSis = AN
T (30.5)
1815 ) B0 @als s Ghals b Ciall spw adhis VAT eEis.sps H)s e i28.0) ||
.Cubls A3 )y 1) o X
hﬁ[ J J i
E%J.Eb [?_ip L"‘ e ==

TABLE 2 - THREE ELEMENT TYPE OVER-THE-
SIDE IMMERSION (FIGURE 2)
STANDARD VOLTS: 110, 230, 380 (1 or 3 PHASE)

WATT NET
KW SHEATH  DENSITY CAT.  PART .,
W/in2 W/cm2  NO. NO. (KG)

9  Copper 19 2.9 TC/3IH90 - --
15  Copper 32 50 TC/3IHI50 -  --
225 Copper 48 7.4 TC/3IH225 - -

9 304 S.S. 19 2.9 TC/3IHO90 ---- --
15 304S.S. 32 5.0 TC/3IH150 ---- --
225 304S.S. 48 7.4 TC/3IH225 ---- --

9 Titanium 19 29 TC/3IHO90 ---- -
15  Titanium eyl 50 TC/RIHIEO0 ---- _—



No. of Manufactures' 300 Series Galvanized

Sheet Standard Stainless Sheet
Metal Gauge for Steel Steel Steel
Gauge Thk. Ibs./ft2 Thk. Ibs./ft2 Thk.
9 0.1495 6.2500 0.1532
10 0.1345 5.6250 0.134 5.628 0.1382
1 0.1196 5.0000 0.119 4.998 0.1233
12 0.1046 4.3750 0.103 4.326 0.1084
13 0.0897 3.7500 0.0934
14 0.0747 3.1250 0.074 3.108 0.0785
15 0.0673 2.8125 0.0710
16 0.0598 2.5000 0.059 2.478 0.0635
17 0.0538 2.2500 0.0575
18 0.0478 2.0000 0.047 1.974 0.0516
19 0.0418 1.7500 0.0456
20 0.0359 1.5000 0.035 1.470 0.0396
21 0.0329 1.3750 0.0366
22 0.0299 1.2500 0.030 1.260 0.0336
23 0.0269 1.1250 0.0306
24 0.0239 1.0000 0.024 1.008 0.0276
25 0.0209 0.87500 0.0247
26 0.0179 0.75000 0.019 0.798 0.0217
27 0.0164 0.68750 0.0202
28 0.0149 0.62500 0.0187
29 0.0135 0.56250 0.0172
30 0.0120 0.50000 0.0157
31 0.0105 0.43750 0.0142
32 0.0097 0.40625 0.0134
33 0.0090 0.37500
34 0.0082 0.34375
35 0.0075 0.31250
36 0.0067 0.28125
»)ls3Gwl )b sl @)y
DIAM. OHMS/FT B&S DIAM OHMS/FT
B&S (INS.) (77¢F) (INS.) (77¢F)
13 .072 0.125 25 0179 2.029
14 .064 0.158 26 .0159 2571
15 .057 0.200 27 .0142 3.224
16 .051 0.250 28 .0126 4,094
17 .045 0.321 29 0113 5.09
18 .040 0.406 30 .0100 6.50
19 .036 0.501 31 .0089 8.206
20 .032 0.635 32 .0080 10.16
21 .0285 0.800 33 .0071 12.89
22 .0253 1.015 34 .0063 16.33
23 .0226 1.273 35 .0056 20.73
24 0201 1.609 36 .0050 26.00
JS83 00)5 Ao=Ve (18958 e (a0l CLoAtis
DIA. IN WALL DIA. IN WALL
INCHES SC,L"&D' THICKNESS INCHES SC,L"&D' THICKNESS
NOM. (0.D.) INCHES NOM. (0.D.) INCHES
1/8 (0.405) 10S 0.0490 6 (6.625) 55 109

40ST, 40S .068 10S 134



1/4 (0.54)

3/8 (0.675)

1/2 (0.84)

3/4 (1.05)

1(1.315)

11/4 (1.66)

11/2 (1.9)

2 (2.375)

21/2 (2.875)

3 (3.5)

31/2 (4.0)

80XS, 80S
108
40ST, 408
80XS, 80S
108
40ST, 408
80XS, 80S
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408
80ST, 80S
160
XX
58
108
40ST, 408
80XS, 80S
160
XX
58
108
40ST, 408

0.95
.065
.088
119
.065
.091
126
.065
.083
.109
147
.188
.294
.065
.083
113
154
219
.308
.065
.109
133
179
.250
.358
.065
.109
140
191
.250
.382
.065
.109
.145
.200
.281
400
.065
.109
154
.218
.344
436
.083
120
.203
276
375
.552
.083
120
.216
.300
438
.600
.083
120
.226

8 (8.625)

10 (10.75)

12 (12.75)

14 (14)

16 (16)

40ST, 40S
80XS, 80S

120
160
XX
58
108
20
30

40ST, 40S

60

80XS, 80S

100
120
140
XX
160
58
108
20
30

40ST, 40S
80S, 60XS

80
100
120

140, XX

160

58
108

20

30

ST, 40S

40

XS, 80S

60

80
100

120, XX

140
160

58
108

10

20

30, ST

40

60
80
100
120
140
160

108
10
20

.280
432
.562
719
.864
.109
.148
.250
271
.322
406
.500
.594
719
.812
.875
.906
134
.165
.250
.307
.365
.500
.594
719
.844
1.000
1.125
0.156
0.180
0.250
0.330
0.375
0.406
0.500
0.562
0.688
0.844
1.000
1.125
1.312
0.156
0.188
0.250
0.312
0.375
0.438
0.500
0.594
0.750
0.938
1.094
1.250
1.406
0.165
0.188
0.250
0.312



80XS, 80S .318 30, ST 0.375

55 .083 40, XS 0.500
108 120 60 0.656
40ST, 403 237 80 0.844
4 (4.5) 80SX, 80S 337 100 1.031
120 438 120 1.219
160 531 140 1.438
XX 674 160 1.594
55 109 55 0.165
108 134 108 0.188
40ST, 40S 258 10 0.250
5 (5.563) 80XS, 80S 375 20 0.312
120 500 ST 0.375
160 625 30 0.438
XX 750 XS 0.500

18 (18)
40 0.562
60 0.750
80 0.938
100 1.156
120 1.375
140 1.562
160 1.781

Jatinl alg) sla)

TECHNICAL DATA - CORROSION GUIDE
CORROSION GUIDE

The sheath materials in the following tables are to be used as a guide only and
not as a firm recommendation. Such factors as temperature of solution,
percentage of concentration, watt density and contamination are all factors in
corrosion rates which make it impossible to make an absolute recommendation.
For further information on corrosiveness of a solution, check the supplier of your
solution.

Due to the above factors which are beyond our control, KTET cannot be
responsible for electric heater failure due to corrosion.

WARNING: Certain solutions, due to their viscosity or flammability are not
suitable for heating with direct immersion heaters unless special precautions are
taken. Check factory if you require assistance in the selection of a safe and reliable
heating method for your application.

LEGEND:
A -GOOD
F - FAIR
C - DEPENDS ON CONDITIONS
X -UNSUITABLE

)
L
e w =
— =| =
. o |28 g8/ 2 6|5|2(F|8
Solution z |wZ |8la|la|y AHEE
=]
z EE =zl 2 |a|Eg|2|a|F
o
Acetaldehyde A-316 A
Acetic Acid, Crude X F |[FIC|C|F F
Pure A[C[C | F A
Vapors FICIC|F|F|C
150 PSI; 400¢F FIC|C]|F C




F-316
Aerated X X-304 X X A
No Air C |A X[ FJA]|C
Acetone C A |AIAIAJAJA[F]A
Alboloy Process A
Allyl Alcohol A [A[AJA[A]A]F
Alcohol F |A3I6|A[A|AJA[A|F]A
Alkaline Solutions A |A-304
Alkaline Cleaners A-304
Alkaline Soaking Cleaners A
Alum See Aluminium Potassium Sulphate
Aluminium (molten) Contact Factor
Aluminium Acetate X |A-316| F FI1FI[A
Aluminium Bright Dip A
Aluminium Chloride X X [ XX X X[X]|X][A
Aluminium Cleaners C A [A[AJA[X]F]X]X
Aluminium Potassium Sulphate C-316
(Alum) x304| 7| | F|A|FX
Aluminium Sulphate X F FIX| X]|F|A[X]A
Ammonia X X [X[C]IF[X]A]JC]A
Ammonia Gas, Cold A A [A A|JCJA]A
Hot C Cc |[C Al X
Ammonia and Oil A
Ammonium Acetate A A JAJAlA X A
Ammonium Bifluoride X X [ X[X] X[ X[|X]X]|X
Ammonium Chloride C F FICI[C | X]A[X]|A
Ammonium Hydroxide A A [CI[AJA[X]JA]JCI|X
i
ol
Solution z | U=z 9 B (==
= | =f z| |8|E|2|3
Z |2k Fl=
T
Ammonium Nitrate A A [CIX|IX]|X]|X]F]A
Ammonium Persulphate X F [X XX XAl A
Ammonium Sulphate A A |A[F|F|F]A[X]A
Anhydrous Ammonia A X
Aniline F A |FIFIF[X]A[F]A
Aniline, Aniline Qil A A [A[FIF|IX]JAIX]A
Aniline, Dyes A [A
Anodizing Solutions10%
Chromic Acid 96¢F C A A
Sodium Hydroxide Alkaline A A A
Nickel Acetate A
Arsenic Acid X C [X[|X|X|X[X[|X]A] A
Asphalt A A [ X]AJA[X]JA[X]A
. . F-304
Barium Chloride X-316 A X
Barium Hydroxide A FIF[X|X[X[A
Barium Sulphate F F FIF|F|F[A A
Barium Sulphide A [A X
Barium Sulphite F-304
Black Nickel Al A
Black Oxide A-304
Bonderizing C A C|[C A Al A
Boric Acid X C |C|C|C[C|IA[X|A]| A
Brass Cyanide A-304
Bright Nickel A A
Brine (Salt Water) A F
Bronze Plating A |A-304
Butanol (Butyl Alcohol) A A |AJA|A[A|JA|F|A| A
Cadmium Black A
Cadmium Fluoborate A
Cadmium Plating AlA
Calcium Chlorate F F FIF|F|C A
Calcium Chloride F F FIF|F|F[A|C]A] A
Carbolic Acid, Phenol C A |A|F|F[X]|A]|F




Carbon Dioxide, Dry A A [A[AJAJAIX]A]JA] X
Wet F A |A[AJA|[F|X]AJA] X
Carbon Tetrachloride C C [A|JA|JA|C|[A|X]A
Carbonic Acid C |A-B304[C|F[A|C|A|C|A| A
Caster Oil A A |AJA]A AlAJA| A
Caustic Etch A A [A[X|X]|X]JA|IX]A] X
Caustic Soda (Lye) (Sodium Hydroxide) | X )C(:-géj CI[CIF|IX|C|X|X]| A
F-316
0,
2% F X_3O4AAAFAX
10 - 30%, 210¢F F A |AJAJA[F|A|X
76%, 180¢F X F |FIAJA[X|F|X
Chlorine, Dry A A |A[C|F|A|F|X|A]| F
Wet X X I X[X]|X[X]|X[X]A] X
Chloroacetic Acid X X CIC|X|A|X|A] A
Chromic Acetate A
Chromic Acid C A |F[X]IX[X]JA[X]A] X
Chrome Plating XX A Al X
Citric Acid X A |A[F|F|AJA[C]IA] A
Clear Chromate A-316
Cobalt Acetate 130¢F A|F|F
Cobalt Nickel A
Cobalt Plating A-304 A
Coconut Oil F
Cod Liver Oil A AlA A
Copper Acid A A
TECHNICAL DATA - HEAT LOSSES
1000 100 —
a0 a0
g 600 ;f 60
"] )
g 5
= 400 ; 0
200 20
L
o 200 400 &00 a00 1000 0 200 100 GO0 800 1000
£ Temperalure difference, °F
Surface temperalure, F Insido lemperatura - Outslde tomperaturc
Heat losses from liquid surfaces, Assumed external Heat losses from insulated walls, Curves are for
ambient temperature of 70°F. standard high-grade material, such as 85% magnesia,

Rockwool, etc.



WIND VELOCITY AND HEAT LOSS

Wind velocity will increase surface heat losses. Table 1 can be used as a guide for
estimating the factors to be applied to the still air heat losses from Figs. 1, 2 and 4.

TABLE 1-WIND VELOCITY FACTORS

WIND WELL SEALED UNINSULATED
INSULATED SURFACE
VELOCITY SURFACE (TEMP. °F)
(MPH) 1" 2" &" 200 600 1000
5 --- --- --- 1.7 15 1.3
10 - - - 2.1 1.7 1.4
15 1.1 - - 24 2.0 1.6
20 1.2 11 --- 2.7 2.3 1.7
25 1.3 1.2 11 3.0 2.6 1.8
30 1.4 1.3 1.2 3.3 3.0 1.9

HEAT LOSSES FROM INSULATED PIPES

To find the heat loss from the insulated pipes, in watts/ft. multiply the appropriate factor
from Table 2 by the °F difference between the pipe holding temperature and the
minimum ambient temperature.

If the pipe holding temperature is above 200°F, multiply the above answer by 1.2.

TABLE 2 - HEAT LOSS FACTORS FOR PIPE
PIPE INSULATION THICKNESS AND FACTORS

SIZE 1/2" 1" 11/2" 2" 21/2" & 4"
1/2 0.086 | 0.054 | 0.043 | 0.037
174 0.102 | 0.062 | 0.048 | 0.041

1 0.123 | 0.073 | 0.056 | 0.047

11/74 0.142 | 0.083 | 0.063 | 0.052

1172 0.164 | 0.094 | 0.070 | 0.058

2 0.192 | 0.109 | 0.081 | 0.066
21/2 0.229 | 0.128 | 0.093 | 0.076
3 0.259 | 0.142 | 0.107 | 0.083
31/2 0.287 | 0.157 | 0.113 | 0.091
4 0.316 | 0.172 | 0.123 | 0.098 | .0.83 | 0.073 | 0.060
41/2 0.347 | 0.189 | 0.134 | 0.107 | 0.090 | 0.079 0.065
5 0.417 | 0.219 | 0.155 | 0.121 | 0.103 | 0.089 | 0.073

6 0.472 | 0.250 | 0.174 | 0.136 | 0.114 | 0.099 | 0.080
7 0.526 | 0.275 | 0.192 | 0.151 | 0.126 | 0.109 | 0.088
8 0.571 | 0.305 | 0.212 | 0.166 | 0.137 | 0.119 0.095
9 0.634 | 0.338 | 0.234 | 0.183 | 0.151 | 0.130 0.104
10 0.634 | 0.338 | 0.234 | 0.183 | 0.151 | 0.130 0.104
12 0.776 | 0.397 | 0.275 | 0.212 | 0.175 | 0.149 0.119
14 0.834 | 0.431 | 0.298 | 0.230 | 0.190 | 0.162 0.128
16 0.961 | 0.498 | 0.334 | 0.258 | 0.212 | 0O.181 0.142
18 1.088 | 0.555 | 0.379 | 0.289 | 0.236 | 0.200 0.156
20 1190 | 0.598 | 0.416 | 0.319 | 0.260 | 0.219 0.171
24 1.430 | 0.731 | 0.490 | 0.374 | 0.305 | 0.259 | 0.200

TECHNICAL DATA - PHYSICAL CONSTANTS

TABLE 1 - PROPERTIES OF METALS

Average | Latent Meltin Thermal Thermal
specific | heat of Densi Hng Conductivity .
: - ensity point, expansion
Material heat, |fusion, - 8 K .
Ibs./in.3 E . in./in./°F
BTU/ (lowest) (Btu)(in.) ¥10-6
(Ib.)(°F) | Btu/Ib. (hr.)(sq.ft.)(°F)




Aluminium .24 169 .098 1190 1540 13.1
Antimony .049 69 .239 1166 131
Babtt)’;ts'e'ead .039 370 470 165.6
Bagzge't'” 071 267 465 278.4
barium .068 .130 1562
Beryllium .052 .066 2345 1121.0
Bismuth .031 22.4 .353 520 59
Boron .309 .083 4172
Brass(80-20)| .091 .310 1700 82
Brass(70-30) .10 .304 1700 672
Brass(yellow)| .096 .306 1710 830 1.2
(E;';O/g%e) 082 | 75 | 313 1832 180
Cadmium .055 23.8 313 610 660
Calcium .149 140 .056 1564 912
Carbon 165 .080 6422 173
Chromium Al .260 2822 484
Cobalt .099 115.2 321 2696 499
Constantan .098 321
Copper .095 91.1 322 1981 2680 9.8
Gselj\r/‘;"’r‘” 109 311 1761 168
Gold .032 29.0 .698 1945 2030 7.9
Incoloy 800 13 .290 2500 80 7.9
Incoloy 600 126 .304 2500 103 5.8
Inconel 600 A1 .304 2470 109 5.8
Iron, cast 12 .260 2150 346 6.0
W:g%gh . 12 278 2800 432
Lead, solid .032 11.3 .410 620 240 16.4
Lead, liquid .037 .387 108
Linotype .04 .363 480
Lithium .79 59 212 367 516
Magnesium 27 160 .063 1202 1106 14
Manganese 115 116 .268 2268 80.6
Mercury .033 5.0 .488 -38 60.8
Molybdenum| .071 126 .369 4750 980 2.94
Monel 400 A1 319 2400 151 6.4
Nickel 200 12 133 321 2615 520 5.8
Nichrome Al .302 2550 104 7.3
Platinum .035 49 775 3225 480 4.9
Potassium .058 26.2 434 146 720
Rhodium .059 449 3570 636
Silicon 162 .008 2570 600
Silver .057 38 379 1760 2900 10.8
Sodium .295 49.5 .035 207 972
Solder .051 17 .323 361 310 13.1
Steel, mild 122 .284 2760 460 6.7
Stn. Stl. 304 12 .286 2550 105 9.6
Stn. Stl. 430 Al 275 2650 155 6.0
Tantalum .035 .60 5425 375 3.57
Tin, liquid .052 .253 218
Tin, solid .065 26.1 .263 450 455 13
Titanium
99.0% 13 .164 3035 112 4.7
Tungsten .040 79 .697 6170 1130 2.45
Type Metal .040 14 .388 500 180
Uranium .028 .677 3075 193.2




Zinc .096 43.3 .258 787 740 22.1
Zirconium .067 108 234 3350 145 3.22
TABLE 2 - PROPERTIES OF NON-METALLIC SOLIDS
égggi‘?s rlw_:z;te r;[f Average Mel_tmg Co-lr-1r(]jeurcnt1i?/|ity Therm_al
Material heat, fusion, | Density p?,"? B K ?;]‘F’/?QS/'SQ
BTU/ Ibs./in.3 (lowest) (Btu)(in.) ;(10;6
(Ib.)(°F) |Btu/lb. (hr.)(sq.ft.)(°F)
ABS Plastic .35 .042 1.32
2.28
Acrylic .34 .041 1.0
Alumina .087
Aluminum Silicate| 2 .086 3690 9.1
Asbestos .25 .021 44
Ashes 2 .025 49
Asphalt 40 .046 5.3
Bakell?l?ezitﬁ Pure 3.4 045
Barium Chloride .10 .139 1697
Beeswax 75 .035 144 1.67
Boron Nitride .33 .082 5430 125 1.4
TABLE 2 - PROPERTIES OF NON-METALLIC SOLIDS
Avergge Latent Meltin Therm.al. Thermal
BTU/ Ibs./in.3 (Ioszt) (Btu)(in.) |n;(/1|8;g F
(Ib.)(°F) | Btu/Ib. (hr.)(sq.ft.)(°F)
BrickWork 22 .076 3-7 3-6
Calcium Chloride 17 72 .091 1422
Carbon .28 .080 | 6700 165 0.3-24
Canauba Wax .8 .036
Cellulose Acetate| .3-.5 .047 1.2-23 61-83
Cement 19 .054 2.04
Ceramic Fiber 27 .007
Chalk 215 .083 5.76
Clay 224 .052 3160 9
L E :
Coal Tars .35-.45 .045
Coke .265 .043
((38::%::‘)* 16 058 5.3
Concrete (Stone) .156 .083 9.5
Cork 5 .008 .36
Cotton
Hem(g)'ax’ 31 .053 41
Delrin .35 .051 1.6 45
Diamond 147 127 13872
Eaggc'lg 5 & 44 054 9
Epoxy 25-.3 .045 1.2-24
Ethyl Cellulose | .32 -.46 .041
Fiberglass .0004 .28
FF'Efg’gl'g;’ 243 .083 | 2900 6.6
Firebrick, Silica .258 .089 | 3000 7.2
Flourspar 21
Fluoroplastics .28 .081 1.68
Glass, crown 161 101 7.5 5
Granite 192 .097 13-28




Graphite .20 .075 1.25
Ice .53 144 .0324 32 11 28.3
Isoprene 48 .034 1.0
Limestone 217 .088 3.6-9
Magnesia 234 130 5070 48
Magnesite Brick 222 .092 10.8-30
Mg?ﬂg;t'gm 101 15.6
Marble 21 .097 14.4
Marinite I
400°F @ .29 .027 .89
Mica 21 102 3.0 18
'\é'gr?qégftf:(;)e 21 085 3.6
MgO
(Compgacte 8 209 112 20 7.7
Nylon 4 40 15 61-63
Paper .45 .034 .82
Paraffin .70 63 .032 133 1.6
Phenolic Plastic .35 .060 1.02
Phenoc'fsfes'”’ 3-.4 .049 1.1
Phenolic, Sheet
or Tube 3-5 .045 2.4
Laminated
Pitch, Hard .048 300 1.38
Polycarbonate 3 .044 3.96-5
Polyester 2-.35 .046 2.3
Polyethylene .55 .035 1.72 94
Polypropylene 46 .032 7-1.0
Polystyrene .32 .038 .84-1.2 33-44
Chioride Acetate| 23 049 6-10
Porcelain .26 .087
Pé’;";‘gi:ggn 17 072 | 1454
Potassium
Nitrate .26 .076 633
Quartz .26 .080 9.6
Rock Salt .219 1495
Rubber 44 .044 1.1 340

TECHNICAL DATA - TYPICAL WATT DENSITIES

TYPICAL WATT DENSITIES

1. Watt density is determined by dividing the heater wattage by the total surface area of all
heated surfaces on the element. Remember that electric heating elements will continue
to increase their surface temperature until all heat produced by the element is

transferred to the work.

2. Typical watt densities shown in the table below are based on non-circulated liquids

unless noted otherwise.

MAXIMUM

MATERIAL BEING HEATED WATTS GEERATING
IN 2 TEMP. (¢F)

Acetaldehyde 14 180
Acetone 14 130
Acid Acet'ic 40 180
Solutions Borlc_ 40 257
(Mild) Carbon_lc 40 180
Chromic 40 180




Citric 25 180
Fatty Acids 25 150
Lactic 10 122
Malic 14 120
Nitric 25 167
Phenol - 2-4 Disulfonic 40 180
Phosphoric 28 180
Phosphoric (Aerated) 26 180
Proponic 40 180
Tannic 30740 1607180
Alkaline Solutions 44 212
Aluminum Acetate 14 122
Aluminum Potassium Sulfate 40 212
Ammonium Acetate 28 167
Amyl Acetate 28 240
Amyl Alcohol 24 212
Aniline 26 350
Asphalt 4-10 200 - 500
Barium Hydroxide 40 212
Benzene, liquid 14 150
Butyl Acetate 14 225
Calcium Bisulfate 20 400
Calcium Chloride 5-8 200
Carbon Monoxide 25 —
Carbon Tetrachloride 25 160
2% 50 210
Caustic Soda 10% 28 210
75% 26 180
Citrus Juices 26 185
Degreasing Solutions 25 275
Dextrose 25 212
1 ft. sec. or more non- 23 750
DL & flowing 10 750
Dowtherm E 12-18 400
Dyes & Pigments 23 212
Cadmium 40 180
" Copper 40 180
Elecggt;;]lstmg Dilyte Cyanigie 40 180
Sodium Cyanide 40 180
Potassium Cyanide 40 180
Ethylene Glycol 30 300
Formaldehyde 12 180
Freon Gas 2-5 300
Fuel Grades 1 & 2 (distilate) 23 200
Oils Grades 4 & 5 (residual) 14 200

3. Use of watt density lower than listed will prolong heater service life.

4. This data is for use as a general guideline only. System conditions may exist that may
mandate densities lower or higher than listed. Certain substances of high viscosity and

low heat transfer may be subject to coking if density is too high.

MAXIMUM
MATERIAL BEING HEATED WATTS OPERATI‘NG
IN.2 TEMP. (¢F)
Fuel Grades 6 & bunker C
Oils (residual) 8 160
Gasoline 25 300
. Liquid 25 150
. Solid 6 150
Glycerine 10 500
Glycerol 26 212
Liquid 26 ----
Grease Solid 5 L
Static 18 500
- 14 600
Heat Transfer Oils Circulating o4 500
22 600
Hydrazine 18 212
Linseed Oil 50 150




SAE 10 26 250
SAE 20 24 250
Lubrication Oil SAE 30 23 250
SAE 40 16 250
SAE 50 14 250
Magnesium Chloride 40 212
Magnesium Sulfate 40 212
Manganese Sulfate 40 212
Methylamine 22 180
Methylchloride 20 180
. . 25 200
Mineral Qil 18 400
Molasses 5 100
Molten Salt Bath 25-30 800 - 900
Naptha 12 212
Oil Draw Bath 25 600
Paraffin or Wax (liquid state) 20 150
Perchloroethylene 25 200
Potassium Chlorate 40 212
Potassium Chloride 40 212
Potassium Hydroxide 23 160
Soap, liquid 24 212
Sodium Acetate 45 212
Sodium Cyanide 45 140
Sodium Hydride 30 720
Sodium Hydroxide See Caustic Soda
Sodium Phosphate 40 212
Sulfur, Molten 10 600
26 500
Therminols 23 600
15 650
Toluene 25 212
Trichlorethylene 25 150
Turpentine 22 300
Vegetable Oil & Shortening 40 400
Water (Process) 60 - 90 212

A

)
L

’\

Vil



