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The doughnut fryer is generally not equipped with a cold area. The appliance can be delivered 

with a removable bakery product basket, a lifting or turning device. 

3.106 
functional surface 
surface that is intentionally heated by an internal heat source and has to be hot to carry out 
the function for which the appliance is intended 

Note 1 to entry: An example is the heated sheath of a tubular heating element 

3.107 
adjacent surface 
surface adjacent to a functional surface and which can become hot through conduction 

4 General requirement 

This clause of Part 1 is applicable. 

5 General conditions for the tests 

This clause of Part 1 is applicable except as follows. 

5.5 Addition: 

The tests are carried out with the container in the position of normal use for frying. 

5.10 Addition: 

Appliances intended for installation in a bank of other appliances and appliances intended to 
be fixed to an installation wall are enclosed to obtain protection against electric shock and 
harmful ingress of water equivalent to that obtained when installed in accordance with the 
instructions provided with the appliance. 

NOTE 101 Appropriate enclosures or additional appliances may be needed for test purposes. 

5.101 Appliances are tested as heating appliances, even if they incorporate a motor. 

5.102 Appliances, when assembled in combination with or incorporating other appliances, 
are tested in accordance with the requirements of this standard. The other appliances are 
operated simultaneously in accordance with the requirements of the relevant standards. 

5.103 Appliances are initially filled with unused vegetable oil. The series of relevant tests 
are carried out with this oil, unused oil being added as necessary to maintain a constant level. 

6 Classification 

This clause of Part 1 is applicable except as follows. 

6.1 Replacement: 

Appliances shall be class I with respect to protection against electric shock. 

Compliance is checked by inspection and by the relevant tests. 

6.2 Addition: 
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Appliances normally used on a table shall be at least IPX3. Other appliances shall be at least 
IPX4. 

7 Marking and instructions 

This clause of Part 1 is applicable except as follows. 

7.1 Addition: 

The appliances shall be marked with the rated pressure, in kilopascals (kPa), on pressurized 
parts of the appliance. 

If appliances have external accessible surfaces or lids, for which temperature rise limits are 
specified in Table 101 and for which the provisions of footnote b to Table 101 apply, then the 
appliance shall be marked with symbol IEC 60417-5041(2002-10), or with the substance of 
the following: 

CAUTION: Hot surfaces. 

7.6 Addition: 

 [symbol IEC 60417-5041 (2002-10)] caution, hot surface 

7.10 Addition: 

Devices controlling the tilting process of appliances with tilting parts shall be clearly marked 
to show the direction of movement. 

7.12 Addition: 

The instructions shall include a warning that danger of fire exists if the fat or oil level is below 
the minimum indicated level. To avoid a fire hazard, the instruction for appliances which are 
intended to be used with solid fat shall include information how to melt the fat. 

The instructions shall include the kind of frying medium (fat or oil) and the maximum batch 
load in kilograms. 

The instructions shall include the substance of the following: 

These appliances are intended to be used for commercial applications, for example in 
kitchens of restaurants, canteens, hospitals and in commercial enterprises such as bakeries, 
butcheries, etc., but not for continuous mass production of food. 

If the manufacturer wants to limit the use of the appliance to less than the above, this has to 
be clearly stated in the instructions. 

The instructions shall include a warning regarding the danger of using old fat or oil, 
emphasizing that this will have a reduced flash-point and be more prone to surge boiling. 

The instructions shall also include the substance of the following warnings: 

WARNING: Do not open drain cocks or other emptying devices until the pressure has been 
reduced to approximately atmospheric pressure. 
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WARNING: Opening the drain cock will lead to the outflow of the hot contents of the deep fat 
fryer. 

Attention shall also be drawn to the effect on surge boiling of over-wet food and too large a 
charge. 

If symbol IEC 60417-5021 (2002-10) or symbol IEC 60417-5041 (2002-10) is marked on the 
appliance, its meaning shall be explained. 

Modification: 

The instruction concerning persons (including children) with reduced physical, sensory or 
mental capabilities, or lack of experience and knowledge is not applicable. 

7.12.1 Addition: 

The appliance shall be accompanied by instructions detailing any special precautions 
necessary for installation. For appliances intended for installation in a bank of other 
appliances and appliances intended to be fixed to an installation wall, details of how to 
ensure appropriate protection against electric shock and harmful ingress of water shall be 
supplied. If the controls of more than one appliance are combined in a separate enclosure, 
detailed installation instructions shall be supplied. Instructions for user maintenance, for 
example cleaning, shall also be given. They shall include a statement that the appliance is not 
to be cleaned with a water jet or a steam cleaner. 

Appliances that are provided with an appliance inlet, and are intended to be immersed in 
water for cleaning shall be accompanied by an instruction stating that the connector shall be 
removed before the appliance is cleaned and that the appliance inlet shall be dried before the 
appliance is used again. 

The instructions of appliances other than stationary appliances and appliances with 
detachable electrical parts, that are not intended to be partially or completely immersed in 
water for cleaning, shall state that the appliance or part must not be immersed. 

For appliances that are permanently connected to fixed wiring and for which leakage currents 
may exceed 10 mA, particularly if disconnected or not used for long periods, or during initial 
installation, the instructions shall give recommendations regarding the rating of protective 
devices, such as earth leakage relays, to be installed. 

The installation instruction shall include a statement that the appliance has to be installed and 
used in such a way that any water cannot contact the fat or oil. 

If a stationary appliance is intended to be moved for cleaning, this shall be stated. 

For stationary appliances equipped with rollers or castors or intended to be moved for 
cleaning, the instructions shall state the substance of the following. 

This appliance is to be connected with flexible connections for equipotential bonding and 
connection to services such as electricity supply, water supply, gas supply and steam 
supply such that the appliance can be moved in the direction required for cleaning a 
distance not less than the dimension of the appliance in the direction of movement plus 
500 mm without the flexible connections becoming taut or being subject to strain 

7.12.4 Addition: 

The instructions for built-in appliances having a separate control panel for several 
appliances shall state that the control panel is only to be connected to the specified 
appliances in order to avoid a possible hazard. 
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7.12.9 Not applicable. 

7.14 Addition: 

The height of the triangle in symbol IEC 60417-5041 (2002-10) shall be at least 15 mm. 

7.15 Addition: 

The marking specified for external accessible surfaces shall be visible when the appliance is 
operated as in normal use, including when actuating any switch, adjusting any control or 
opening a lid or door. It shall not be placed on a functional surface or adjacent surface. 

Modification: 

For fixed appliances, the marking of the name or trademark or identification mark of the 
manufacturer or responsible vendor and the model or type reference shall be marked on the 
appliance and, if not visible when the appliance is installed as in normal use, shall be included 
in the instructions or on an additional label that can be fixed near the appliance after 
installation. 

NOTE 101 An example of such an appliance is a built-in hob. 

7.101 Equipotential bonding terminals shall be marked with symbol IEC 60417-5021  
(2002-10). 

These indications shall not be placed on screws, removable washers or other parts that can 
be removed when conductors are being connected. 

Compliance is checked by inspection. 

7.102 Appliances or the detachable electrical parts of appliances intended to be partially 
immersed in water for cleaning shall be marked with a line that clearly indicates the maximum 
depth of immersion, together with the substance of the following warning: 

Do not immerse beyond this line. 

If there is any seam or seal that causes the appliance or part not to withstand the treatment 
specified in 15.102, the line indicating the maximum depth of immersion shall be at least 
50 mm below any such seam or seal when the appliance or the part is in the position in which 
it is to be cleaned. 

Compliance is checked by inspection and measurement. 

7.103 Appliances shall be marked with the minimum and maximum fat or oil levels. 

Compliance is checked by inspection. 

8 Protection against access to live parts 

This clause of Part 1 is applicable. 

9 Starting of motor-operated appliances 

This clause of Part 1 is applicable except as follows. 
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9.101 Fan motors providing a cooling effect in order to comply with the requirements of 
Clause 11 shall start under all voltage conditions that may occur in use. 

Compliance is checked by the following tests using a supply source such that its drop in 
voltage does not exceed 1 % during the tests. The appliance being returned to the ambient 
temperature specified in 5.7 after each test. 

The appliance is started under the conditions occurring at the beginning of normal operation 
or, for automatic appliances, at the beginning of the normal cycle of operation, a voltage 
equal to 0,85 times rated voltage being applied to the input terminals of the appliance. 

For appliances provided with motors having other than centrifugal starting switches, this test 
is repeated at a voltage equal to 1,06 times rated voltage being applied to the input terminals 
of the appliance. 

The tests are carried out three times. 

In all cases, the motor shall start and it shall function in such a way that safety is not affected 
and overload protection devices of the motor shall not operate. 

10 Power input and current 

This clause of Part 1 is applicable except as follows. 

10.1 Addition: 

For appliances having more than one heating unit, the total power input may be determined 
by measuring the power input of each heating unit separately (see also 3.1.4). 

11 Heating 

This clause of Part 1 is applicable except as follows. 

11.2 Addition: 

Appliances intended to be fixed to the floor and appliances with a mass greater than 40 kg 
and not provided with rollers, castors or similar means are installed in accordance with the 
manufacturer's instructions. If no instructions are given, these appliances are considered as 
appliances normally placed on the floor. 

11.2 Addition: 

The temperature of the fat or oil is measured 25 mm below the surface in the center of the 
container but not closer than 10 mm to the heating element. 

Where the external accessible surfaces are suitably flat and access permits, then the test 
probe of Figure 102 is used to measure the temperature rises of external accessible 

surfaces specified in Table 101. The probe is applied with a force of 4 N ± 1 N to the surface 
in such a way that the best possible contact between the probe and the surface is ensured. 
The measurement is performed after a contact period of 30 s. 

The probe may be held in place using a laboratory stand clamp or similar device. Any 
measuring instrument giving the same results as the probe may be used. 

11.4 Replacement: 
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Appliances are operated under normal operation such that the total power input of the 
appliance is 1,15 times rated power input. If it is not possible to switch on all heating 
elements at the same time, the test is made with each of the combinations that the switch 
arrangement will allow, the highest load possible with each switching arrangement being in 
circuit. 

If the appliance is provided with a control that limits the total power input, the test is made 
with whichever combination of heating units, as may be selected by the control, imposes the 
most severe condition. 

If the temperature rise limits of motors, transformers or electronic circuits are exceeded, the 
test is repeated with the appliance supplied at 1,06 times rated voltage. In this case only the 
temperature rises of motors, transformers or electronic circuits are measured. 

11.7 Replacement: 

Appliances are operated until steady conditions are established. 

Steady conditions are considered to exist 60 min after reaching the temperatures defined for 
normal operation. 

When an appliance is assembled in combination with, equipped with or incorporating 
accessories or other appliances the interaction shall be covered if they are provided to 
operate simultaneously as stated by the manufacturer or by a common control. 

Tilting motors are operated immediately after the appliance has reached steady conditions, for 
one full cycle of operation (one cycle being from the fully up position to the fully down position 
and back to the fully up position). 

Lifting motors are similarly operated, but for three such cycles. 

11.8 Addition: 

The temperature of the oil or fat is measured at least 10 mm from the wall of the container 
and 10 mm above the bottom. However, the temperature is measured 10 mm above the 
highest point of heating elements if they are located in the container. 

The maximum temperature of the fat or oil shall not exceed 200 °C. 

During the test, the temperature rises are monitored continuously and shall not exceed the 
values shown in Table 3 and Table 101 and the pressure relief device shall not operate. 
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Table 101 – Maximum temperature rises for specified external  
accessible surfaces under normal operating conditions 

Surfacea Temperature rise of external accessible surfacesb 
K 

 

Bare metal 48 

Coated metal c 59 

Glass and ceramic 65 

Plastic and plastic coating > 0,4 mm d, e 74 

a Temperature rises are not measured on: 

– the underside of appliances intended to be used on a working surface or floor; 

– the rear surface of appliances; 

– surfaces that are inaccessible to a 75 mm diameter probe having a hemispherical end 

– functional surfaces and adjacent surfaces. 

b The temperature rise on external accessible surfaces up to a distance of 100 mm from adjacent surfaces of 
the appliance, (see Figure 101) may exceed the limits by up to 25 K, but the relevant part shall then be 
marked with symbol IEC 60417-5041 (2002-10) or the equivalent text. The temperature rise on lids may 
exceed the limits, but the relevant part shall then be marked with symbol IEC 60417-5041 (2002-10) or the 
equivalent text. 

c Metal is considered coated when a coating having a minimum thickness of 90 µm made by enamel or non-
substantially plastic coating is used. 

d The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less 
than 0,1 mm. 

e When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of coated metal 
for underlying metal apply or the temperature rise limits for glass or ceramic material for underlying glass or 
ceramic material apply. 

 

12 Void 

13 Leakage current and electric strength at operating temperature 

This clause of Part 1 is applicable except as follows. 

13.2 Modification: 

Instead of the permissible leakage current for stationary class I appliances, the following 
applies: 

–  for cord and plug connected appliances 0,75 mA or 1 mA per kW rated power input 
of the appliance with a maximum of 10 mA, 
whichever is higher. 

–  for other appliances 0,75 mA or 1 mA per kW rated power input 
of the appliance with no maximum, whichever 
is higher. 

For portable class I appliances, instead of the permissible leakage current, the following 
applies: 

–  for cord and plug connected appliances 0,75 mA or 1 mA per kW rated power input 
of the appliance with a maximum of 10 mA, 
whichever is higher. 
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14 Transient overvoltages 

This clause of Part 1 is applicable. 

15 Moisture resistance 

This clause of Part 1 is applicable except as follows. 

15.1 Addition: 

Any detachable electrical parts or appliances, other than stationary appliances, not 
marked with a line indicating the maximum depth of immersion for cleaning, or for which there 
is no warning against partial or complete immersion in water for cleaning in the instructions, 
are also subjected to the tests of 15.102. 

15.1.1 Addition: 

In addition, IPX0, IPX1, IPX2, IPX3 and IPX4 appliances are subjected for 5 min to the 
following splash test. 

The apparatus shown in Figure 103 is used. During the test, the water pressure is so 
regulated that the water splashes up 150 mm above the bottom of the bowl. The bowl is 
placed on the floor for appliances normally used on the floor. For all other appliances on a 
horizontal support 50 mm below the lowest edge of the appliance, the bowl is so moved 
around as to splash the appliance from all directions. Care is taken that the appliance is not 
hit by the direct jet. 

15.1.2 Modification: 

Appliances normally used on a table are placed on a support having dimensions that are 
15 cm ± 5 cm in excess of those of the orthogonal projection of the appliance on the support. 

15.101 Appliances that are provided with a tap intended for filling or cleaning, shall be 
constructed so that the water from the tap cannot come into contact with live parts. 

Compliance is checked by the following test. 

The tap is fully opened for 1 min with the appliance connected to a water supply having the 
maximum water pressure indicated by the manufacturer. Tiltable and movable parts, including 
lids, are tilted or placed in the most unfavourable positions. Swivelling outlets of water taps 
are so positioned as to direct water on to those parts that will give the most unfavourable 
result. Immediately following this treatment the appliance shall withstand an electric strength 
test as specified in 16.3. 

15.102 Appliances or detachable electrical parts intended to be partially or completely 
immersed in water for cleaning shall have adequate protection against the effects of 
immersion. 

Compliance is checked by the following tests. 

The sample is operated under normal operation, the supply voltage being such that the 
power input of the appliance is 1,15 times the rated power input until steady conditions are 
established. 

The connector is then withdrawn or the supply otherwise switched off and the sample is 
immediately emptied and then immersed completely in water having a temperature between 
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10 °C and 25 °C, unless it is marked with a line indicating the maximum depth of immersion, 
in which case it is immersed to the depth indicated. 

After 1 h of immersion, the sample is removed from the water and dried, care being taken to 
ensure that all moisture is removed from the insulation in the vicinity of the pins of appliance 
inlets. The leakage current is then measured on the assembled appliance, as described in 
16.2. 

The leakage current shall not exceed the value specified in 16.2. 

After the treatment described above and the measurement of the leakage current, the sample 
shall withstand an electric strength test as specified in 16.3, the test voltage being, however, 
reduced to 1 000 V. 

The sample is then operated as above for 10 days (240 h). During this period, the sample is 
allowed to cool to approximately room temperature five times at regular intervals. 

After this period, the connector of the sample is withdrawn or the supply otherwise switched 
off and the sample immediately emptied and immersed once more in water for 1 h as 
described above. It is then dried and the leakage current is measured again as described in 
16.2. 

The leakage current shall not exceed the value specified in 16.2. 

The sample shall then withstand an electric strength test as specified before, and inspection 
shall show that there is no trace of water on insulation which could result in a reduction of 
clearances or creepage distances below the values specified in Clause 29. 

NOTE Care has to be taken when dismantling to avoid displacing any water within the appliance. 

16 Leakage current and electric strength 

This clause of Part 1 is applicable except as follows. 

16.2 Modification: 

Instead of the permissible leakage current for stationary class I appliances, the following 
applies: 

–  for cord and plug connected appliances 0,75 mA or 1 mA per kW rated power input 
of the appliance with a maximum of 10 mA, 
whichever is higher. 

–  for other appliances 0,75 mA or 1 mA per kW rated power input 
of the appliance with no maximum, whichever 
is higher. 

For portable class I appliances, instead of the permissible leakage current, the following 
applies: 

–  for cord and plug connected appliances 0,75 mA or 1 mA per kW rated power input 
of the appliance with a maximum of 10 mA, 
whichever is higher. 

Addition: 

For appliances intended to be used with a connector and intended to be partially or 
completely immersed in water for cleaning, the appliance inlet may be dried, for example by 
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means of blotting paper, before applying the test voltage, if the appliance would not otherwise 
withstand this test. 

17 Overload protection of transformers and associated circuits 

This clause of Part 1 is applicable. 

18 Endurance 

This clause of Part 1 is not applicable. 

19 Abnormal operation 

This clause of Part 1 is applicable except as follows. 

19.1 Addition: 

A control or switching device that is intended for different settings corresponding to different 
functions of the same part of the appliance and which are covered by different standards is in 
addition set in the most severe setting irrespective of the manufacturer's instructions. 

Appliances provided with a control limiting the pressure during the test of Clause 11 are also 
subjected to the tests of 19.4 with this control rendered inoperative. 

NOTE 101 Continuous operation of the pressure relief device is in itself disregarded. 

19.2 Addition: 

The test is carried out in two parts as follows. 

a) With a quantity of fat or oil less than the minimum such that the highest temperature is 
obtained, the test is started from cold with the thermal control at its highest setting and 
with the lid(s) open, removed or closed whichever is the most unfavourable condition, 
unless the appliance is constructed so that it cannot be operated unless the lid(s) is(are) 
closed. 

b) When the appliance has returned to room temperature it is refilled and then drained for 1 h 
but not dried off. The test is then started with the thermal control at its highest setting and 
with the lid(s) open, removed or closed whichever is the most unfavourable condition, 
unless the appliance is constructed so that it cannot be operated unless the lid(s) is(are) 
closed. During this test no fat or oil, other than the fat or oil on the elements, shall ignite 
and no flames shall be propagated to other parts of the appliance. 

19.3 Addition: 

Any adjustable temperature or pressure control within the appliance that is preset for correct 
operation but is not locked in position is adjusted to its most unfavourable position. 

19.13 Addition: 

During the tests of 19.2 a) and 19.3, the temperature of the fat or oil shall not exceed 230 °C 
measured at any point not closer than 5 mm from any surface. However, a temperature of 
245 °C is allowed for the first cycle of operation of the thermostat. 

During the test of 19.4, the temperature of the fat or oil measured in accordance with 11.3 
shall not exceed 230 °C. 
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