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Watt Density — Watt density is one of the most critical factors affecting element life. Watt density,
expressed in watts per square inch of heater surface area, determines the heater operating temperature
for a given set of conditions. The sheath temperature of an electric heating element should be limited to
provide a reasonable heater life and to avoid possible damage of the medium being heated.

We can estimate the sheath temperature or select the appropriate watt density based on the charts and
tables provided.

Watt density is calculated as follows:

Watt Density = element wattage/3.14 x element diameter (inches) x heated length (inches)

An example is:

An 8 KW flange heater has three 0.475” diameter elements with a “B” dimension of 47 inches and a 2 inch
cold end.

The watt density is:

0.475x3.14 x (47 in. - 2in.) x 3 (# of elements) x 2 (u-bend) = 403 in2

8,000 Watts + 403 in2 = 20 W/in2

Sheath Material — Also critically important, the sheath material must be suitable for the corrosive
conditions and the extreme temperatures of the application. Copper sheathed elements are typically
used for low temperature applications such as heating water and some aqueous solutions.

Steel is generally used with oil heating applications. Stainless steel and INCOLOY® are used when
heating corrosive solutions or high-temperature gas/air. Table I and 11 list the maximum recommended
operating temperatures for common sheath materials.

Watt Density and Sheath Material Selection — Selecting the proper watt density and the proper sheath
material is critical to heater life and, if applicable, fluid integrity. If the watt density is too high, the

fluid may carbonize, break down chemically, or the elements may burn out. If the watt density is too low
the heater price will be high.

The greatest heater life will come from the lowest watt density practical for the application.

In general, watt density is determined by three factors:

1) maximum outlet temperature

2) type of fluid heated and

3) fluid flow rate

Sheath material depends on the type of fluid and maximum temperature. If the sheath material selection
is incorrect, it will corrode, destroying the element Heating Air and Other Gases — Charts A through C
give maximum sheath temperatures for a range of watt densities and velocities. This data is based upon
air at atmospheric pressure and a 75°F inlet air temperature. For higher inlet temperatures, the sheath
temperature will increase accordingly. Contaminants in the air, while normally not affecting the sheath
temperature, may require a more highly corrosion-resistant sheath and/or fin material.
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Chart A

Sheath Temperature For 1-5
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Chart B

Sheath Temperature For 6-10
Finned Tubular Elements Inline
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Chart C

Sheath Temperature For
Un-Finned Tubular Elements
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Density and Sheath Materials — Table 111 has sheath materials recommended for each fluid and
temperature. Where a range of watt densities are shown, the lower end of the range represents a
more conservative design. While Table 111 represents our most current knowledge, many application
factors are beyond our control. Thus, this table should be used only as a guide.

Table lll
Legend Sheath Material
®
A = Good to Excellent = 2 a =
: Max. Max. | . % @ § - 2| g
B = Fair to Good Operatin Wit AlE|le ||| B9 2|5
C = Depends on Conditions P s , E|l a|Ww a2 T |9 2|2 Motes
. Temperature Density el el gl =2|lz2z| S| 2|=)| 8
X = Not Suitable oF | oC W/In® | W/em? £El9|8 8|5 w | E
Blank = Data Not Available U zZ | =z| = § E
Heated Material Corrosion Rating
. . 100 38 30-40 47-6.2
oy
Acetic Acid (100%) 300 g3 10-15 15-3 3 X X C B BC | BC A A A
. . 100 38 50-65 7.8-10.1
Acetic Acid (50%) 300 g3 20-35 31.3.0 X X X B B C A BC A
Acetaldehyde 180 B2 10 16 X B B A A C A
Allyl Alcohal B A A A A A A B B 2
Alcohel B A A A A B A ] A 2
Alcohol [Butyl) 110 43 57 0.811 BC A A A A A A B B 2
100 38 57 0.811
Alcohel (Ethyl) 150 66 3 05 A A A B
100 38 10-12 16-19
Alcohol [Methyl) 150 P < 08 A A | A B
Alkaline Cleaners 30-40 4762 B 1
Alkaline Solutions 212 100 23 36 B
Aluminum Acetate 120 49 10 16 X B B B AB A A A
Aluminum Chloride (Aqueous) X X X X X X X A X 1
Aluminum Cleaners C X A A A A A B 1,9
Aluminum Sulphate [Sat.) X X X BC X BC BC BC A 1
Alum X X BC BC X X BC BC A 1
Ammonia (Anhydrous) A X A C A B A A A
Ammonia [Sat. Liguid) 120 49 10-12 16189 B B A A
Ammenia Chloride (50%) A A
Ammeonia (Gas) C X B C X A A A A
Ammaonium Bifluoride X X X X B X B B X
Ammonium Chloride [50%:) X X A C A C C A A
Ammonium Hydroxide [25%) BC X A A X A A B A
Ammaonium Nitrate A X X BC X A A C
Ammonium Persulphate X X C C X C B
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Tahle Il [continued)

Legend Sheath Material
- = @ %>

Aetan N HEEIEE
C = Depends on Conditions Operating Watlt 5 § = E .d % $ 2 E Motes
X = Not Suitable TE":Eerft”re ensity 15| 8 5|3 | s|m|I|¢&
Blank = Data Not Available I W/In® | W/cm G E z = § E
Heated Material Corrosion Rating
Ammonium Sulphate [<420%z) X X B A B C B A
Amyl Alcohol 20 3.1 a | a8 B |Bc| B | B | B | A 2

100 38 40-55 B6.2-8.5
Aniline (Commercial) 200 93 30-55 4785 B A A

300 149 10-15 16-2.3
Anodizing X X X X X X X A X
Arsenic Acid X C X B X B B C X
Asphalt (Tar) 200-500 | 93-260 5-9 0814 A X A A X A B B A 2
Barium Hydroxide [Sat.) B X B B C B B B AC
Barium Sulphate 55 ] C B B AC B B B B A
Beer 30-40 4.7-6.2 X B A B A AC A A B

5 -
Berzene 10 | e | 10as | 1523 | A A A
Black Liquor 15 23 X X BC BC BC C
Bleach 5.5% CI, Clorox™ 15-20 2331 X BC BC AC
Boric Acid 250 121 40 6.2 X [ [ A BC | BC | BC A A
Brass Cyanide A 1
Bright Mickel 23 36 A 1,5
Brine (Salt Water) 55 B.S X BC | AC | AC B C B A 10,11
Bronze Plating A A 1
Cadmium Plating A
Calcium Chlorate 200 93 40 .2 B X B ] ] BC | BC B B
Calcium Chloride 100 38 20-25 3139 B A
(30% Solution) 190 88 53-8 0.8-1.2
Calcium Chloride (5at.) 23 3.6 B B B B B BC B A A
Carbon Dioxide - Dry Gas 10-23 16-3.6 B BC A A A A A A AC
Carbon Dioxide - Wet Gas 10-23 1636 X X A A A B B B BC 2
Carbon Tetrachloride 23-26 3.0-4.0 C AC A A A A A AC A 1
Carbolic Acid (Phenal) B X A AC | AC A A A A 1
Castor il 23-26 3640 A AC A A A BC B A A 1
Caustic Etch 15-26 2340 A C A A A A A BC A [+
Caustic Soda 180 82 25-40 3962 B 2
Chlcrine Gas - Dry C C B A AC C BC B X
Chlorine Gas - Wet X X X X C X X BC X
Chloroacetic Acid X X C C C X X AC A
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Table 111 [continued)

Legend Sheath Material
W ]
= = “
At I we | F| (B EIEIZ] 2.
C = Depends on Conditions Operating Watt E § S Z|2|e| 2|z Notes
X = Not Suitable Temperature Density g S g 5] g 8| ™ i E
Blank = Data Not Available FIC Wi/in | W/em? i E z = § 'U"
Heated Material Corrosion Rating
9

HIHEES \ :
Chromic Acid (40%) 180 B2 40 6.2 X X X X X BC B B A
Citric Acid (Conc.) 180 B2 23 3.6 X X B AC B BC A A A 1
Clear Chromate A A 1
Cod Liver il 23-26 3.6-4.0 A A A A 1
Copper Bright A 1
Copper Chloride X X X B X X X B A
Copper Cyanide X BC B X B B A AC
Copper Fluchorate B B B B B
Copper Nitrate X X X BC X A A C B
Copper Pyrophosphate A 1
Copper Strike A A 1
Copper Sulphate X X BC B X B B B A
Creosote 15 0.9-2.3 A BC B B B B B B A 2
Cresylic Acid (50%) BC C C X B A B B 2
E:::;Il-:;er[BAL 13 Non A A 1
Detergents 40-50 6.2-7.8 A B A B AC A
Dichromic Seal X A A 1
Diethylene Glycol AC B B B B A A B A 1
Diphenyl C_H,, 600 316 | 1015 | 1623 | A A A

100 38 55-60 B.5-9.3

3 3.
Dowtherm -4 0 | 1w | s | 3164 | A S

400 204 35 0508
Dowtherm -G 675 357 A A A
Dur-Nu™ A 1.5
Electro Cleaner A A 1
Electroless Nickel A 1
Electroless Tin [Alkaline) A A 1
Ethers, General B B B A B A A B B 2
Ethyl Chloride B B A A B A A B A 2

200 93 30-40 47-6.2
Ethylene Glycol (100% Solution)| 300 149 20-30 3147 A B B A B B A A A

380 199 5-10 0.8-1.6
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Table Il (continued)

Legend Sheath Material
®
A = Good to Excellent r 8 a
X Max. Max. a | . é @ § = 5 £
B = Fair to Good . b T . " a4l gl s
. Operating Watt a| | =| 4 G| =
C = Depends on Conditions . §l g ¥ | g|la|l2|le = | g Notes
. Temperature Density 2 o | £ =z = B
¥ = Not Suitable °F | °C W/In® | W/em? £l vl 8 8| 8| & o | E
Blank = Data Not Available ] 2| z| =2 § E'u,
Heated Material Corrosion Rating
Fatty Acids 23-26 3.640 X C B |AC| B | BC| A A
Ferric Chloride X X C X X X X BC A
Ferric Mitrate (<50%) X X ¥ |BC| % |BC| B |BC|AC
Ferric Sulphate X C C C C BC | AC A A
Fluoboric Acid AC X B BC | AC X
Flourine Gas (Dry) X X A C A AC A BC X
Formaldehyde (<50%) X B B B B | AC | AC | B A
Formic Acid (10-85%) X C B B B | AC| B A C
Freon (F-11, F-12, F-22) 3-9 05-14 C B A A A A A B
Fruit Juices (Pulp) 30-40 47-6.2 X B A A BC B A A
Fuel Oil
1&3 200 93 15-20 2.3-31
5&6 200 93 5-12 0.8-19 A B B A B A A B A 2.3.7
Bunker B&C 160 71 5-12 0.8-19
Fuel Oil (Acid) 6-10 0.9-16 X X C C C C B A 2,3,7
200 93 35-45 5.4-7.0
Gasoline (Cracked) 300 149 15-25 2339 B A A 2
400 204 36 0.5-1.0
Gasoline (Refined) 300 149 23 36 B B B B B B B B 2,5
Gasoline (Sour) 23 36 B X C C X B B B 2,35
) 300 149 15-20 2.3-31
Glycerine (Glycerol) 500 360 35 0.5-08 B A A A A A A A A
Grease (Liquid) 23 36 A
Grease (Solid) 5 0.8 A
Grey Nickel 23 36 A 1,5
Hydrocarbons-Aliphatic 23-26 3.6-4.0 A A A A A A A A 2
Hydrocarbons-Aromatic 23-26 3.6-4.0 A A A A A A A A 2
Hydrochloric Acid (Dilute) 20-30 3147 X ¥ | BC| BC | BC | X X |ac | B
Hydrochloric Acid (50%) 15-25 2339 X X X X X X ¥ | ec| x
Hydrocyanic Acid (10%) B X B B B B B
Hydrofluoric Acid (Dilute) 23 36 X X BC X C X X A X 5
Hydrogen Peroxide (90%) 23-26 3.6-4.0 X X B B B AC | AC A B
Iridite™ - #4 - 75, #4 - 74, #14, A 1
#14-2,#14-9 #1B-P A
Iridite™ - #1, #2, #3, #4-C,
HAPCRS, BAP-4, #4-80, #41-1,
§4-2, #4-2A, #4-2P, #5P-1, 1
#7, #7-P, #8, #8-P, #8-2, #12-P, X X X B X X X B A
#15, #17F #18P X BC B X B B A AC
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Table 11l (continued)
Legend Sheath Material

A = Good to Excellent

B = Fair to Good

C = Depends on Conditions
X = Not Suitable

Blank = Data Mot Available

Max. Max.
Operating Watt
Temperature Density
°F | °C W/In® | W/ocm?®

MNotes

Carbon Steel
Copper
INCONEL® 600
INCOLOY ® 800
MONEL® 400
304 and 321 55
31655
€276 Hastelloy®
Titanium

Heated Material Corrosion Rati

=

B

m
I=
[y

Iron Phosphate [Parkerizing™) A

Isoprep™ Deoxidizer #187, #1B8 A 1

Isaprep™ Cleaner #186 A 1

Jetal™

=
[y

Jet Fuel 1P-4

=]
[w]

Kerosene 23-26 3.6-4.0 BC

P lm|m|

m | m|m|m

m | | m | m
ra

B

B
Lacquer Solvents 23-26 3.6-4.0 A A

X

Lead Acetate

Lead Acid Salts

Lime Saturated Water 23-40 3662

Linseed Qil 150 66 20 31

Lubricating Oil 23-26 3640

| |m|m
=

Machine Qil 23-26 3.6-4.0

Magnesium Chlgride BC B

Magnesium Hydroxide A B

m = |3 |2= | = |m|m

m

Magnesium Nitrate B

Magnesium Sulfate BC

Mercuric Chlaride

Mercury 23-30 3.6-4.7

m = |=|m| m|=|0O|m (@ [|=|m|m|m|I= |1
I | |m|m | m|I= |1 |m|m

[

I |m | |Wm|m|(m|I m|m|m|I= | I=

Methyl Bromide

m
]

mm | | @ | = | @@ mm | m|m|m

X
A
Methanol (Methyl Alcohal) B
C
X

Methyl Chloride

I
(]
I=
(]
[=:]

| (= ||k m | m | = 3| I

Methylene Chloride BC

I
]

[=:]
[w]
=
[n]

Milk 30-40 47-6.2

Mineral Oil 23-26 3.6-4.0

I
]

AC

I=

e |mla | o | @ |m|= | =
o e I e = = = e =

I=
= [ = [ = |

B
B
Molasses 100 38 4-5 0.6-0.8 A
Naphtha A

=
[

Nickel Acetate

Mickel Chloride 23 36 X X AC B B BC | BC A 1,5

Nickel Plate-Bright 23 36 X BC C C 1.5

»

Mickel Plate-Dull 23 36 X BC C C 1,5

|||

Nickel Plate - Watts Solution 23 36 1,5

»

Nickel Sulphate X C C C C B B
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Table Il {continued)

Legend Sheath Material

A =Good to Excellent Max Max Fi é § 2 E '5'

B = Fair to Good ; : gl 5| e | ® Tla|lwl|l3|E

C = Depends on Conditions Operating Wat.t g § = P 2|l s|e| B|E Notes

X=Not Suitable Temperstwre | pensity | 3| 3| 5| 2| 2| R|A| 2|8

Blank = Data Not Available = Wi/Ine | W/ S E E = % E

Heated Material Corrosion Rating

r:dri;;n]al Copper Strike (Cyanide ac | ac

Nitric Acid (20 - 30%) 15 23 X X BC AC X AC AC AC A

Nitric & Hydrochlaric Acid 15 23 X X C X X BC BC X

Nitric & 6% Phosphoric Acid 15 23 A 1

Nitric & Sedium Chromate A 1

:é;::&ﬂulfuric Acid [50% - 15 23 X X X ac | ac

Nitrobenzene B BC B B B B B B A 2

g_:kg;sm 20, 23, 24, 30, 31, 210 99 | 3040 | 4762 | A A A 1

0il, SAE 10-20 250 121 15-20 2331 A A A B A

0il, SAE 40-60 160 71 5-12 0.8-19 A A A B A

Oleic Acid BC B A AC BC AC AC B AC

Olive Oil 23-26 3.6-4.0 B B B B B AC A

Oxalic Acid (50%) X B AC AC B X B B X

Paint Stripper (High Alkaline) 30-40 47-6.2 A 1

Paint Stripper (Solvent) 23-26 3640 A 1,2

Paraffin 400 204 15-20 2331 A A B A B A A A 2,7

Parkerizing™ SEE IRON PHOSPHATE

Peanut Oil 23-26 3640 B A

Perchlorcethylene 23 3.6 A B A A A AL AT B A

Petroleum Qils {Refined) 23-26 3.6-4.0 B B A A A 2,37

Petroleum Qils (Sour) 15-23 2336 B X X B B 2,37

Phenol (Carbolic Acid) SEE CARBOLIC ACID

Phosphates [Generic) 23-40 3.6-6.2 BC | AC B 1,9

Phosphate Cleaners 23-40 3.6-6.2 BC AT B 1,9

Phosphatizing 23 3.6 A 1,59

Phosphaoric Acid (25% - 50%) 23 36 X AC BC C C AC BC X 59

Picric Acid X X C BC X BC B B

Plating Solutions - Brass 23-35 3654 B AC A 1

Plating Solutions - Cadmium 23-35 3654 B AC A 1

g;‘;}gsc"“m“{hmme 2335 | 3654 | x| x| x| Bc| x |Bc| B |aAc| x 1

331”5 selutions - Chrome 1520 | 2331 | x| x | x| x| x |Bc| B |Ac| a 1

Plating Solutions - Cobalt 23-35 3654 A 1
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Table 111 [continued)

Legend Sheath Material
W L]
= L+ 7,1
At I e |3 (81812 2],
C = Depends on Conditions Operating Wat_t E E ] ) .d g o | 8| E Notes
X  Not Suitable Temperature Density -E S g 3 g c | o i g
Blank = Data Not Available Tl win* | W/em ] Lg’ Lg’ = ﬁg_, E
Heated Material Corrosion Rating
Plating Solutions - Copper 23-35 3654 AC | AC 1
[Pé:::?di?'“mm - Gold 1520 | 2331 AC | AC | ac | ac 1
Plating Solutions - Gold (Acid) 15-20 2331 A A 1
Plating Solutions - Silver 23-35 3654 AC | AC | AC A 1
Plating Solutions - Tin 23-35 36-54 C AC X 1
Plating Solutions - Tin-Alkaline 15-20 2331 A A 1
Plating Solutions - Zinc 23-35 36-54 AC A 1
Plating Solutions - Zinc Cyanide 15-20 2331 A A 1
Potassium Aluminum Sulphate X C C BC BC A
Potassium Bichromate C C B B B B B B AC
Potassium Chloride (30%:) BC X AC B AC | AC | A B A
Potassium Cyamide (30%) BC X B B B B B B X
Potassium Hydroxide (27%) BC C B B B BC B B X
Potassium Mitrate (20%:) B BC BC B B B B B A
Potassium Sulphate (10%) BC BC | AC | BC A A A A A
Rochelle Salt - Cyanide A A 1
Santowax (CH,,) 600 316 15-20 2331 A A A
Silicon Oils 23-26 3.6-40 B AC B B
Silver Bromide (10%) X AC C X X AC | A
Silver Cyanide C X AC | BC | AC | AC | AC
Silver Lume A 1
Silver Nitrate X X BC BC X B AC | AC | AC
Soap Solutions 55 B5 BC BC | AC | AC | BC BC BC | AC 3
Sodium Bichromate (Meutral) B C B B B B B C
Sodium Bisulphate C X BC | BC | BC | BC | BC B BC
Sodium Bromide (10%:) C C B B B C BC B C
Sodium Carbonate C BC A AC A BC B AC
Sodium Chlorate X BC A AC | AC | BC B A
?;;;,;‘;"Dmg:]"e igg :2 EE;Z B?' .53-131. ;56 c |8 |a|a|a|cl|lc|e|a 11
200 a3 25-30 3.9-4.7
Sodium Citrate X X AC | AC B BC B BC A
Sodium Cyanide 30-40 4.7-6.2 X X BC BC X AC | AC | BC
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Table Il {continued)

Legend Sheath Material
- = @ %
Aot ERENEHEEINEE
C = Depends on Conditions Operating Wat.t 5 § o E ': : 3 2 E Motes
X = Not suitable Temperatwre | Demsity | 2| 3| 813|8|5|F| 5|8
Blank = Data Not Available = W/In® | W/em? S E E = § EG:
Heated Material Corrosion Rating
Sodium Dichromate (Hot Seal) BC X BC | BC | AC A 1
Sodium Hydroxide [50%) 15 23 [ X AC B AC | AC | AC | AC | AC 6,8
Sodium Hypochlorite (20%) 20 31 X X X X X X X X A
Sodium Nitrate 23 36 B C A A BC | AC | AC | BC | AC 5
Sodium Peroxide (10%) BC X BC B B BC B B
Sodium Phosphate (Neutral) B B B B B B B B B
Sodium Salicylate B B B B B B
Sodium Silicate B | X B |AaC| A |BC| B B | A 4
Sodium Sulfate B [BC| B | AC | BC | AC [ & B C
Sodium Sulfide (<50%) X | X B |Aac| B |BC|BC| B C
Sodium 5tannate [ ] B B ] B
Sodium Thiosulfate (Hypo) X X B B BC B B BC | AC
Steam (Medium Pressure) 10-15 16-3.1 C BC A A AC BC BC B
Stearic Acid [ BC B AC C BC A A A
Sugar Solution 10-23 15-3.6 A A A A A A A A A 7
Sulfamate Nickel A 1
Sulfamic Acid X C BC AC
Sulfur X X A A BC A A A A
Sulfur Chloride (Dry) X X B AC X BC BC B
Sulfur Dioxide (Dry) 15-23 2336 AC | BC B AC B B B B A
Sulfur Dioxide (Wet) 10-20 15-31 X X X BC X X B AC A
Sulfuric Acid (10 - 50%) 15 23 | x| x| BC| X | x| x |AC| X
Sulfuric Acid (98%) 15 23 ¥ | x| x| BC| X | %X |BC|AC| X
Sulfurous Acid X X BC A X X BC B A
Tannic Acid X C B B B B B B AC
Q:{;{Tﬂ;;ﬁ (Max. Bulk 425 218 | 2530 | 3947 | A A A
g;:‘?;”;;;fs (Max. Bulk 575 302 | 2530 | 3947 | A A A
Q;?L”GD[;;]ED (Max. Bulk 500 | 316 | 2530 | 39-47 | A A A
100 38 25-30 3947
Therminol™ 66 MaxBuk | 5o | 260 | 2330 | 3947 | A sl |
600 316 20-25 3139
650 343 10-15 16-2.3
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Table 1l (continued)

Legend Sheath Material
. L]
A = Good to Excellent T 8 ]
- Max. Max. g | o § @ § o g £
B = Fair to Good . s e | ® Nlw | ®| S
" Operating Watt - T O B A L g | 2
C = Depends on Conditions . a | Z|lo|E|2|e|=|§ Notes
X = Not Suitable Temperature Density _g S|lalz g 5| = i 8
. °F | °C W/in® | W/cm? g | o =
Blank = Data Mot Available | fin® [ W/ ] 2| z| = § E
Heated Material Corrosion Rating
Therminol™ 88 (Max. Bulk
Temp. 6800°F) (Liquid only at 30-40 4.7-6.2 A A A
293°F)
100 38 20-25 31-3%9
R ) 200 93 20-25 3.1-39
EPE;::”I?' FR-1(Chlorinated | 350 | 149 | 2025 | 3139 | A A A
pheEny 400 | 204 | 1015 | 1623
500 260 3-5 0508
Tin (Molten) 20 31 X X X X X 4
Trichlaroethane A A A A A A A A A
70 20-25
Trichloroethylensa 100 15-20 BC A AC A A A B A A
180 3-7
Triethylene Glycol 23 36 A A A A A A A A
Trisodium Phosphate BC BC BC | AC | AC | AC
Turco™ 4181 (Alkaline Cleaner) A 1
Turco™ 4008 (Descaler) A 1,5
Turco™ 4338 (Oxidizer) A 1,7
Turco™ Ultrasonic Solution A 1
Turpentine 1] 20 30-40 47-6.2 A A
Udylite™ #66 23 36 A 1.5
100 38 30-35 47-54
. 300 145 15-20 2331
Vegetable il 400 204 510 0516 B A B A
550 28B 2 0.3
. 100 38 75 116
Water, Deionized 212 100 50-75 78116 X B A A C A A B 10
. i 100 38 75 116
Water, Demineralized 213 100 50-75 78116 X X A A C A A B 10
. 100 38 75 116
Water, Pure [Distilled) 513 100 50-75 78116 X X A A A A A A 10
100 38 75 116
Water, Process 212 100 50-75 78116 X B A A B BC BC B A 10,11
100 38 75 116
Water, Potable 212 100 50-75 78116 X B A A B BC BC B A 10,11
Water, 3alt Brine 55 85 X BC AC | AC B C B A 10,11
100 38 75 116
Water, 5ea 217 100 5075 78116 X BC BC | AC A C BC | AC A 10,11
Whiskey 55 85 X BC B A A A AC 2
Wines 55 B5 X BC B A A A
Yellow Dichromate A 1
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Table Il (continued)

Legend Sheath Material
w L]
= Tl w
A Gr.?od to Excellent Max. Max. g _ § § § @ é" c
B = Fair to Good Operatin Watt algle|elel| B8] 23
C = Depends on Conditions P 5 . sl a2 |3|a&|=|e| B % Notes
. Temperature Density 2 o | 2| 3|z sl 2| x| &
X = Not Suitable o | o W/In? | W/em? El°|8|B|la|ls|™|e|E
Blank = Data Not Available ] zZ | z| = ﬂg.' E
Heated Material Corrosion Rating
Zinc Chloride X X B BC | BC X B B B
Zinc Phosphate 23 36 A 1.5
Zincate™ A A 1
Notes:

1 - This solution contains an unknown mixture of various chemical compounds whose proportions could change without
our knowledge. Consult the chemical supplier to confirm the suitability or for alternate sheath materials.

2 - Caufion - Flammable material, maintain complete immersion.

3 - Exact chemical composition can vary widely. Consult the chemical supplizr to confirm suitability.

4 - Direct immersion heaters are not normally suitable. Consider using a clamp-on heater on the outside of a pot.

5 - Elemeant watt density should not excead 23 w/fint.

& - For concentrations greater than 15% the element watt density should not exceed 15 w/in®

7 - Concentration vary widely, consult the supplier to confirm suitability.

8 - Remove crusts at the liquid laveal.

9 - Clean frequently.

10 - Passivate stainless steel for the maximum effectiveness.

11 - Stainless steel materials may be subject to chloride or stress corrosion cracking in this application.

Heating Metals — Table 1V gives recommended watt densities and sheath selection for elements that are
clamped or inserted. Allowable watt densities will vary with such factors as element fit in a machined
opening and metal thickness. This information should be used only as a guide.

Table IV
Application Maximum Metal Recommended Watt Density Recammende.d
Temperature °F W/5q. In. Sheath Material
200 20 Stesl
Clamped to Flat Metal Surface 200 30 304 55
400 20 304 55
200 25 Stesl
200 35 304 55
Inserted into Machined Grooves 400 25 30455
or Holes 600 20 30455
600 25 Incoloy
800 15 Incoloy
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