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European foreword 39 

This document has been prepared by CLC/TC 59X “Performance of household and similar electrical 40 
appliances”. 41 

This document is currently submitted to the Enquiry. 42 

The following dates are proposed: 43 

• latest date by which the existence of this 
document has to be announced at national 
level 

(doa) dor + 6 months 

• latest date by which this document has to be 
implemented at national level by publication of 
an identical national standard or by 
endorsement 

(dop) dor + 12 months 

• latest date by which the national standards 
conflicting with this document have to be 
withdrawn 

(dow) dor + 36 months 
(to be confirmed or 
modified when voting) 
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1 Scope 44 

This document applies to electric forced convection ovens, steam cookers and combination ovens for 45 
professional use. 46 

These appliances are used in professional kitchens, such as restaurants, canteens, hospitals and in businesses 47 
such as butcher shops. 48 

NOTE 1 These appliances are designed for one or more of the following cooking methods: blanching, frying, steaming, 49 
proofing, roasting, toasting, au gratin, sous vide cooking, etc 50 

This document does not apply to: 51 

— appliances that exclusively perform rethermalizing processes; 52 

NOTE 2 Rethermalizing process is used for maintaining the temperature of hot food and for the warming of pre-cooked 53 
food (e.g. hot cupboard). 54 

— pizza ovens; 55 

— bakery ovens; 56 

— static ovens; 57 

— pressure steam ovens; 58 

— appliances designed exclusively for industrial purposes. 59 

The purpose is to define the principal performance characteristics of electric forced convection ovens, steam 60 
cookers and combination ovens for professional use and to describe the standard methods for measuring 61 
these characteristics. 62 

This document does not deal with safety, food quality and or minimum performance requirements. 63 

2 Normative references 64 

The following documents are referred to in the text in such a way that some or all of their content constitutes 65 
requirements of this document. For dated references, only the edition cited applies. For undated references, the 66 
latest edition of the referenced document (including any amendments) applies. 67 

EN 631-1, Materials and articles in contact with foodstuffs - Catering containers - Part 1: Dimensions of 68 
containers 69 

3 Terms and definitions 70 

For the purposes of this document, the following terms and definitions apply. 71 

ISO and IEC maintain terminology databases for use in standardization at the following addresses: 72 

— ISO Online browsing platform: available at https://www.iso.org/obp/ 73 

— IEC Electropedia: available at https://www.electropedia.org/ 74 

3.1 75 
forced convection oven 76 
appliance intended for the cooking of food by heated air that is circulated by mechanical means within the 77 
cooking chamber 78 
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3.2 79 
steam cooker 80 
appliance intended for the cooking of food only by means of direct steam contact 81 

Note 1 to entry: The pressure within the cooking chamber does not differ significantly from atmospheric pressure. 82 

3.3 83 
combination oven 84 
appliance intended for the cooking of food either by means of direct steam contact or by heated air circulated 85 
by mechanical means within the cooking chamber or by combination of these two modes 86 

Note 1 to entry: The pressure within the cooking chamber does not differ significantly from atmospheric pressure. 87 

3.4 88 
cooking chamber 89 
interior of the appliance in which food products are cooked or processed 90 

3.5 91 
sensible heat 92 

sensibleQ  93 
heat which results in an increase in temperature and is therefore measurable 94 

3.6 95 
latent heat 96 

latentQ  97 
heat which results in the phase change of the water during the cooking process 98 

3.7 99 
brick 100 
test load not fitted with a temperature measuring sensor 101 

3.8 102 
M-brick 103 
test load fitted with a temperature measuring sensor at its geometric centre 104 

3.9 105 
GN-container 106 
chrome-nickel-steel container according to the dimensions of EN 631-1 107 

3.10 108 
volume fraction of water vapour 109 
ratio between the water vapour partial pressure and atmospheric pressure in % 110 

3.11 111 
oxygen concentration sensor 112 
electronic device that measures the proportion of oxygen 113 

4 List of measurements 114 

The performance and consumption characteristics are determined as follows: 115 

— preheat-time measurement in convection mode in accordance with 8.2.1; 116 

— time, energy and water consumption measurement with an empty appliance in convection mode in 117 
accordance with 8.2.2; 118 
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— time, energy, water consumption and water loss measurement with a loaded appliance in convection mode 119 
in accordance with 8.2.3; 120 

— preheat-time measurement in steam mode in accordance with 8.3.2; 121 

— time, energy and water consumption measurement with an empty appliance in steam mode in accordance 122 
with 8.3.4; 123 

— time, energy, water consumption with a loaded appliance in steam mode in accordance with 8.3.5. 124 

5 General conditions for measurements 125 

5.1 General 126 

The instructions for use regarding installation and use of the professional combination oven shall be followed, 127 
except if they stand in conflict with the requirements in this document. In this case with the requests of this 128 
standard, this document shall prevail. 129 

All testing shall be performed on the same appliance. 130 

Before commencing measurements, the combination oven shall be checked to ensure that it is operating 131 
properly. 132 

All tests shall be started with the appliances at the ambient conditions in accordance with 5.2. 133 

For all tests, the appliance shall be free-standing in the room without any excess coverage other than originally 134 
equipped. All protective surface cover foils shall be removed. 135 

All sides of the combination oven shall have a minimum clearance of 0,5 m from any walls. 136 

5.2 Ambient temperature 137 

The following ambient conditions shall be maintained throughout the measurements. 138 

— ambient temperature of the room: (23 ± 2) °C; 139 

— air velocity max: 2 m/s. 140 

The ambient temperature shall be measured and recorded during the test. 141 

5.3 Electrical supply 142 

The appliance is supplied at a voltage of 230 V or 400 V with a tolerance of ±2 % and shall be maintained at 143 
the appliance's terminal throughout the test and a frequency of 50 Hz with a tolerance of ±1 %. 144 

It is recommended to use a stabilized power source. 145 

The voltage and frequency shall be reported. 146 

5.4 Water supply 147 

The actual water temperature maintained during the tests shall be measured and recorded. 148 

The temperature of the water supply shall be (15 ± 2) °C. 149 

5.5 Instrumentation and quantities to be measured and calculated 150 

All measurements shall be carried out with instruments that have been calibrated. The following measurement 151 
accuracies shall be met: 152 

— thermocouple used for temperature measurement shall be flexible, insulated (no steel tube) and the 153 
thermocouple probe on the top of the thermocouple shall have a diameter from 0,5 mm to 3,0 mm. The 154 
thermocouple shall be made to an accuracy of ±1,5 K; 155 
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NOTE For example, type K class 1 or type T class 1 or 2 can be used. 156 

— ambient temperature of the room: (23 ± 2) °C; temperature measurements, excluding the ones performed 157 
with thermocouple, shall be made to an accuracy of ±1 K; 158 

— electrical energy shall be measured to an accuracy of ±1,5 % or ± 10 Wh, whatever is the greater; 159 

— supply voltage shall be measured to an accuracy of ±0,5 %; 160 

— frequency shall be measured to an accuracy of ±0,5 %; 161 

— mass shall be measured to an accuracy of ±3 g; 162 

— time interval measured shall be measured to an accuracy of ±1 s; 163 

— for all continues measurements, the sampling shall be at least one value per 1 s; 164 

— for Formulae (6) and (7) the time sampling shall be 1 s; 165 

— oxygen concentration sensor and control board, for measuring the oxygen concentration inside the cavity 166 
to ensure the presence of saturated steam, having a range of oxygen concentration from 0,1 % O2 to 25 % 167 
O2, an uncertainty of ±0,5 % O2. 168 

— water consumption shall be measured with a range of flow rates of 0,1 - 5 l/min with an accuracy of ±3 % 169 
momentary value; 170 

— altitude (m) shall be reported to an accuracy of ± 40 m. 171 

6 Calculation of the number of loadable test level 172 

For the identification of the loads to be used in the tests, number of loadable test levels (N) shall be determined 173 
as shown in Figure 1. 174 
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 175 

Key 176 
n the number of GN-container usable levels declared by the manufacturer 
d the average distance between the levels [mm]. (also the distance between the lowest level and the lower 

door opening frame is considered in the average calculation) 
N number of usable levels according to number of loadable test level verification 
H height parameter 

Figure 1 — Number of loadable test level verification 177 

Height parameter (H) is calculated by the Formula (1): 178 

H n d= ×  (1) 179 

7 Loading scheme 180 

7.1 Number and position of GN-containers 181 

For the test with a loaded appliance, bricks according to Annex A shall be used. The dry mass of each brick 182 
used shall be measured and recorded. 183 

The test is carried out with bricks and GN-containers, with a depth of 20 mm. The weight of each GN-184 
container shall be measured and recorded. 185 

Usable GN-containers, shall be selected according to instructions for use: 186 

— appliances intended for 2/3 GN-containers, shall be tested with one 2/3 GN-container per usable level; 187 
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— appliances intended for 2/3 GN-containers, shall be tested with one 2/3 GN-container per usable level; 188 

— appliances intended for 2/1 GN-containers, shall be tested with one 2/1 GN-container per usable level. 189 

An example of this loading scheme is given in Figure 2. 190 

 191 

Key 192 
a Cavity opening 
b Thermocouple 
c Free levels 
d Empty level 
e ≥ 30mm 
f Last load 
g First load 

Figure 2 — Example of a loading scheme 193 

Starting from the lowest level the GN-containers are loaded using each level in order to assure a distance 194 
equal or greater than 30 mm between the upper part of the bricks and the next GN-container to guarantee a 195 
good airflow in-between. The bricks are arranged according to the layout defined in 7.2. 196 

The number of GN-containers that shall be loaded is calculated as follow: 197 

Number of loadable test levels = N / 2 (the result is rounded to integer removing the decimal part of the number) 198 

7.2 Number and position of M-bricks and bricks 199 

To determine the core temperature of the bricks M-bricks shall be used. 200 

GN-container GN 1/1 shall be equipped with one M-brick according Figure 3. 201 
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