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CALCULATING POWER REQUIREMENTS FOR TANK HEATING

STEP 1 Calculate temperature (always assume minimum is 0°C).
STEP 2 Calculate the litres in the tank Water Im?3 = 1 kilolitre = 1000 kg
STEP 3 Ascertain specific heat For stainless heaters - specific heat = 1

For vitrosol heaters (acid) - specific heat = 0.75

STEP 4 Calculate heat up time
Initial heat up time is 12 hours and should suffice for overcoming heat losses and heat sink
from materials dipped into the tanks

STEP 5 Add % onto kW for heat losses and insulation losses
Polypropylene tanks - 25%
Well insulated metal with fibrefrax and cladding - 25%
No insulation - metal - 50%

Placing a sheet of thick bubble wrap or polystyrene balls overnight on top of the solution will
greatly reduce heat losses and power consumption.

mass x specific heat x temperature rise
860 x heat up time (hours)

Calculation in KW/ =

E.g. Company A has a 7000 litre degreasing tank with a temperature of 60°C. The tank is well insulated and
initial heat up time is not critical. The company needs to determine the power required.

7000 x 1 x 60

_— = 40 kW + 25% heat loss safety margin = 50kW
860 x 12 hours

Note: Most plants are under designed resulting in high heater failure due to the elements not
cycling adequately

Major causes of heat loss * Location of plant - indoors or outdoors
e Lack of tank insulation
e Lack of surface insulation, especially overnight and weekends if tanks are left on
* High volumes of material throughput

e Use of air agitation

TANK HEATING REFERENCE CHART (uninsulated) using stainless heaters

Heating up time - 12 hours

Tank sizes in litres 50°C 60°C 70°C 80°C
500 2.5kW/ 3kW 3.5kW 4k
1 000 5k\W/ 6kW/ 7KW/ 8kW
2000 10kW/ 12kW/ 14K\ 16kW/
3 000 15K/ 18kW/ 20k\W/ 24Kk
5000 25kW/ 30kW 34kW 39KkW/
10 000 50kW 60kW/ 68kW 78KkW/

* a percentage needs to be added to compensate for heat losses
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SHEATH MATERIAL SELECTION CHART

POWDER COATING
1. Degreaser (60 - 80°C)

2. Acid Rinse (40 - 50°C)

3. Phosphating (60°C)

4. Passivating (50 - 60°C)

CHEMICALS USED (all mixed with water)

Alkaline Degreaser
Phosphoric or Sulphuric Acid (30%)

Iron Phosphate, Phosphoric Acid,
Sodium Molybdate Mix

Sodium Dichromate, Chromic
Acid Mix (very diluted)
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ELEMENTS

Stainless - any wattage
Vitrosol or Teflon

Stainless - lowest
wattage possible

Stainless - any wattage

ELECTROPLATING
1. Degreaser (60 - 70°C)

2. Acid Pickle (40 - 50°C)

3. Electroplating Process
a) Nickel (60°C)

b) Chrome (40 - 45°C)
c) Copper Alkaline (45°C)

d) Copper Acid (25°C)
e) Zinc Acid (25°C)
f) Brass (40°C)

CHEMICALS USED (all mixed with water)

Alkaline Degreaser

Hydrochloric Acid or Sulphuric
Acid or mix of two (30%)]

Nickel Sulphate, Nickel Chloride,
Boric Acid

Chromic Acid

Copper Cyanide, Sodium &
Potassium Cyanide

Copper Sulphate & Sulphuric Acid
Ammonium or Zinc Chloride

Zinc, Copper Cyanide &
Ammonium Chloride

ELEMENTS
Stainless - any wattage

Vitrosol or Teflon

Vitrosol or Titanium
or Teflon

Vitrosol
Stainless

Vitrosol
Vitrosol or Teflon if heated

Stainless, Vitrosol
or Titanium

4. a) Nickel stripper (70°C) Cyanide Stainless - any wattage
b) Stripper (stripping old Hydrofluoric Acid or Teflon only
plating before re-plating) Ammonium Diflouride
GALVANISING CHEMICALS USED (all mixed with water) ELEMENTS

1. Degreaser (60 - 70°C)

Alkaline Degreaser

Stainless - any wattage

2. Acid Pickle Hydrochloric / Sulphuric Acid Vitrosol if heated
3. Flux (60°C) Ammonium or Zinc Chloride (50%) Vitrosol or Teflon
ANNODISING CHEMICALS USED (all mixed with water) ELEMENTS

1. Degreaser (50°C)
2. Dyes (40°C)
3. Seal (70°C)

a) Boiling Water (100°C)
b) Nickel based (70°C)

Caustic free Degreaser

Organic Dyes

Water
Nickel based sealer

Stainless - any wattage

Vitrosol

Stainless
Vitrosol

Heating and Control Solutions that exceed Industry expectations



