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Figure 54. Stirring heating plate controls

Chapter 17

Stirring Heating Plate
GMDN Code 36815

ECRI Code 16-287

Denomination Heating Plates

The stirring heating plate or heated stirring heating plate 
has been developed to heat and mix fluids contained 
in laboratory receptacles such as fl asks, test tubes and 
beakers.

PHOTOGRAPH OF THE STIRRING HEATING PLATE

OPERATION PRINCIPLES
Generally, the stirring heating plate has a fl at surface on 
which are placed receptacles containing fl uids to be heated 
and agitated. Its surface is made of good thermal conductors 
such as aluminium [Al] or ceramic materials. Some heating 
plates exclusively use radiation sources such as infrared 
(infrared light) for heating. Stirring hot plates have a heating 
element (an electrical resistor), a control system (on and off , 
temperature control, agitation control and its respective 
motor). The motors used in these types of instruments are 
generally of single phase induction named shaded pole1. 
The speed range depends on the number of poles and the 
frequency of the feed voltage.

Temperature: 
Room Temperature up to approximately 500 °C.
Rotation speed: 
From 60 RPM up to approximately 1200 RPM.

CONTROLS OF THE STIRRING HEATING PLATE 
The diagram in Figure 54 includes a typical control found on 
a stirring heating plate. The diagram shown corresponds to 
a microprocessor-regulated heating plate which is found in 
most modern equipment.

1 The power of these motors is 
approximately 1/20 hp; these 
are characterized by having a 
low torque and being low in 
price. They are called shaded pole 
induction motors.
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The control has buttons for selecting the temperature 
and the stirring heating plate’s speed. These can be used 
independently or in combination. To select the parameters, 
only the corresponding control button needs to be activated 
and the temperature and speed selected, whichever is 
required.

INSTALLATION REQUIREMENTS
The stirring heating plate needs to be connected to an 
electrical outlet in good condition with a ground pole. 
The outlet must be compatible with the equipment and in 
compliance with the national and international electrical 
standards. In general, stirring heating plates operate with 
voltages of 120 V/60 Hz, or 230 V/50-60 Hz. 

For normal operation it is required to have an appropriately 
levelled surface with suffi  cient resistance to support the 
weight of the stirring heating plate together with that of 
the receptacles and liquids these may contain.

OPERATION OF THE STIRRING HEATING PLATE 

Precautions
1. Always connect the stirring heating plate to an electrical 

outlet in good condition which has a ground pole.
2. Disconnect the equipment before carrying out any 

maintenance routine.
3. Avoid using the equipment in the presence of 

combustible or flammable materials. Avoid using 
equipment in environments with corrosive vapours.

4. Carefully check if substances have a low ignition point 
(Flash point). It could start a fire or an explosion if 
the vapour touches the surface of the heater at this 
temperature.

5. If working with fl ammable liquids, use personal protective 
elements: gloves and protective eyeglasses.

6. Take into account that the surface of the equipment 
can stay hot for a long period after being turned off  or 
disconnected.

7. Avoid placing on the heating surface:
a) Metallic laminates
b) Materials with insulating properties
c) Low melting point glassware

8. Maintain a free space around the equipment to facilitate 
its connection and placing materials or substances 
needed with the equipment. Some manufacturers 
recommend a free space of approximately 15 cm.

9. Avoid placing combustible materials near the 
equipment.

10. Avoid using containers whose weight exceeds the 
capacity indicated by the manufacturer.

ROUTINE MAINTENANCE
The stirring heating plate is designed to work under 
normal conditions and requires minimal maintenance. 
This equipment should work without problems for several 
years if well installed and operated. This document 
presents the general routine maintenance recommended 
by manufacturers. Specialized procedures must be done 
carefully following manufacturers’ recommendations.

Cleaning
Frequency: Monthly
1. Clean the equipment in a vertical position to avoid 

cleaning agents from reaching internal components.
2. Use a mild detergent. Apply to the external surfaces 

using a piece of cloth of similar texture to that of a 
handkerchief.

3. Verify that the equipment is completely dry before 
connecting it again.

Replacement of the ceramic surface
Frequency: Whenever necessary
General recommendations applicable to the substitution of 
the ceramic surface are presented next.
1. Verify that the heating plate is disconnected and cold. 

This prevents the risk of electric shock or burns.
2. Handle the equipment with extreme care since a broken 

ceramic surface has dangerously sharp edges.
3. Place the unit with its heating surface facing 

downwards.
4. Remove the screws which secure the lower cover and 

remove it.
5. Locate and disconnect the cables which feed the 

electrical resistors (in models with such elements).
6. Disconnect the cables connecting the equipment’s 

control and the resistors.
7. Remove the screws which fasten the upper cover to the 

base. Verify that they do not aff ect the connection to the 
heating resistors.

8. Place the new ceramic surface in its appropriate 
location.

9. Observe how the safety devices of the damaged ceramic 
cover are positioned. Remove the safety devices and 
place the heating and insulating elements inside the 
new surface, maintaining the same alignment and 
distribution of the original. Put the new safety devices 
back.

10. Reconnect the components in the reverse order to that 
described above.
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Figure 55. Induction motor

Replacement of fuses
Frequency: Whenever necessary
If the stirring heating plate is connected and the main 
switch is in the on position but it is not warming up, it is 
possible that a fuse needs to be changed. The following is 
the process for changing the fuse:

1. Place the main switch in the off  position and disconnect 
the electrical feed cable.

2. Remove the top of the fuse compartment with a fl at 
screwdriver.

3. Replace the fuse by a new one with the same 
specifi cations as the original.

4. Replace the fuse’s compartment cover.

TROUBLESHOOTING TABLE
PROBLEM PROBABLE CAUSE SOLUTION

There is no electrical power. There is a failure in the protection fuse. Substitute the protection fuse. 

There is a failure in the electrical connection feeding 
the equipment.

Check the state of the electrical connection. 

The equipment is disconnected from the electrical 
feed outlet.

Connect the equipment to the electrical outlet.

The electrical feed cable is defective. Substitute the electrical feed cable. 

The plate shows no sign of warming up. The heating function has not been selected. Activate the heating function on the control panel. 

The heating resistor is out of service. Substitute the heating resistor. Install replacement 
parts with the same characteristics as the original.

There is no rotation. The rotation function has not been selected. Activate the rotation control on the control panel.

BASIC DEFINITIONS

Erlenmeyer. A glass container used in laboratories to put or measure substances.

Shaded pole motor. An induction motor used in small machines. It is characterized by having a bobbin (squirrel cage rotor) requiring a rotating magnetic fi eld for 
starting. Each fi eld pole has a shading coil (copper ring) which induces currents causing the magnetic fl ow to become imbalanced in relation to the fl ow in the other 
portion, producing a torque in the rotor. These motors are low cost and low effi  ciency. Their speed can be calculated by means of the equation:

 

Where: 
[n] = synchronous speed in revolutions per minute
[f] = frequency of voltage applied 
[p] = number of poles in the stator

A diagram is included showing the inner part of the electrical circuits.

Ignition point. The temperature at which molecules of a substance react with oxygen in the air, initiating combustion. This temperature is called Flash Point. 

n(rpm) = 120 f
p


