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1.1 General Glossary  

Chef: professional cook who often manages the kitchen, e.g. in restaurants, large-scale kitch-
ens, hotels. 
 
Communal catering/public catering: Large-scale catering facilities in the public sector. 
These include patient catering in hospitals and elderly residences, catering in educational in-
stitutions and businesses. In contrast to gastronomy the focus here is to provide well-balanced 
meals and maintaining cost efficiency, providing qualitative meals outside the home. 
 
Executive Chef: Chef who has an overall responsibility for the kitchen: purchase, staff, menu, 
sometimes manager of several kitchens / restaurants. Sometimes referred to as kitchen man-
ager. 
 
Large-scale kitchen: Large-scale kitchen is a term for a kitchen that is used for commercial 
purposes and in which meals for numerous consumers get cooked, namely gastronomy and 
communal feeding (hospital, company canteen, nursing homes, halls of residence, student 
halls etc.). 
 
Organic foods/produce: These products are produced within the scope of organic farming 
and has a certification marks which are regulated by law. 
 
Regional food/ products: Regional food is food that is produced there where it is consumed. 
A common definition for regional or national products is that they are produced within a radius 
of 150 km around the processing commercial kitchen. 
 
In fact, what is considered regional varies by country. In Italy the regions are geographically 
defined and it is common to use those definitions when referring to regionality. In other coun-
tries a max. distance of 150 km is determined. This distance was chosen because if the dis-
tance is greater the return benefits of sourcing produce locally diminish. In Germany and Aus-
tria, the word “regional food” is not regulated by law. 
 
Seasonal foods: Foods available only at a certain time of the year from outdoor production 
(meaning available from local sources), typical fruits and vegetables. Some produce is availa-
ble year-round as fresh or stock goods like onions, potatoes and apples. 
 
Stakeholder: Member of an interest group. 
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1.2 Module Specific glossary 

Direct Energy: Direct Energy is the energy that is used for the preparation of the meals in the 
kitchen. 
 
Energy consumption: Energy consumption:  is spilt in direct and indirect energy consump-
tion. 
 
Indirect energy: Indirect energy is the part of the energy that is consumed by production of 
foodstuff. 
 
Kilowatt-hour (kWh): This unit is used to bill and collect electricity and heating costs. A watt 
hour times 1000 is a kWh. This module deals with direct energy. Indirect energy is covered in 
module 1 – Food Use and Module 2 - Menu Design. 
 
Base load: Base load is the load on the power grid (or other supply grid) that is not undercut 
during the day. 
 
Peak load: Park load is a short high demand of power in power grids (or other supply grids). 
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2 Energy data collection 

2.1 Data collection for energy consumption analysis 

The collection of energy data is best performed in two steps: the first part includes the general 
energy consumption analysis and data of the large-scale kitchen; the second part relates to 
the collection of energy-specific data. The goal of the energy consumption analysis is to deter-
mine the total energy consumption, as well as the energy consumption structure and energy 
efficiency. To this end, questionnaires are well suited for data collection. One for energy con-
sumption data (total and per kitchen area) as well as supplier data and costs per energy carrier 
used. Here, also general data of the kitchen are collected, respectively operating mode, num-
ber of production days per year, average of the produced meals per week. The second ques-
tionnaire should be more specific and should enable the collection of energy consumption data 
per large-scale kitchen appliance used in the preparation of food. For every kitchen appliance, 
the device name and the energy carrier used should be included, as should be the measured 
energy consumption. If the energy consumption is not measured by the kitchen, the following 
data should be collected: manufacturer, type, number, rated power, operating time and effi-
ciency. 
In most cases, large-scale kitchens will not be able to supply detailed energy data, so on-site 
data collection is the next step in data collection. Data collection on the spot can mean, for 
example, the kitchen, if necessary, to provide data filling-up assistance: the data of the large 
kitchen appliances, or measurements for selected large kitchen appliances. If the kitchen staff 
includes also own technicians, it is suitable to involve them. Measurements for individual large 
kitchen appliances are only possible if they have their own fuse. If a group of devices or appli-
ances has a joint fuse, the electricity consumption of the device group can be measured, but 
not the consumption of the individual devices in it. In this case, in addition to the measured 
data, the user and device data (or designation of the devices, manufacturer, type, number, 
nominal power, operating time) of the individual devices should also be recorded. Using this 
data, the electricity consumption can then be estimated. 
 
Description of the measuring method: 

• Selection of the large-scale kitchen appliances to be analysed 
• Adjustment of the measurements with the food preparation 
• Determination of the fuse scheme 
• Recording the device data (or name, manufacturer, type, rated power, operating time) 
• Actual measurement 
• Record of which food is prepared with which appliances and the corresponding prepara-

tion times.  
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Figure 1-1 Simplified schematic representation of the system and the processes of a large 

scale kitchen with the possible main power consumers [Daxbeck et al., 2010] 
 
 
2.1.1 Measurement duration 

The measurement duration should be determined for each large device. It depends on the 
power curve of the device in question. If a representative measurement can be recorded within 
an hour, it is obviously not necessary to measure longer. For many devices, however, a meas-
urement duration of one hour will be too short. It is generally advisable to record the perfor-
mance of all devices within 24 hours. It should be noted that the performance curves of the 
different devices are unknown and must thus be established through a test. Even in the case 
of appliances of the same type, the performance curves often differ in the same large-scale 
kitchen due to different operating times or modes. 
Figure 1-2 below shows the daily performance of a tipping pan. The performance profile shows 
relatively large fluctuations within a day. It is necessary to measure electricity consumption 
over a whole day in order to obtain a clear result. It is also important to know how many days 
the kitchen is in operation and to consider this information in the calculation of the annual 
consumption.  
 

System „Large-scale Kitchen“ 

Cooking: 
Gas convection ovens 
Pressure cooking kettles 
tilting kettle 
tilting frying pan 
Friteuse 

Cooling: 
Cooling unit 

Dishwashing: 
Conveyor dishwasher 
Pot washer 

Ventilation: 
Ventilation unit 

Food distribution: 
Bain-Marie 
Hot buffet 

Lighting: 

Transportation 

Management: 
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Figure 1-2: Daily performance of a tipping pan type Salvis KPBN90 ("Möglichkeiten von Groß-
küchen zur Reduktion ihrer CO2 Emissionen (Maßnahmen, Rahmenbedingungen 
und Grenzen) - Sustainable Kitchen [Daxbeck et al., 2009a]  

 
Figure 1-3 below depicts the daily performance of a Bain-Marie. The daily performance is rel-
atively evenly distributed throughout the day. Thus, a shorter measurement period is justified. 
 

 

Figure 1-3 Daily performance of a Bain-Marie type Weibel AG Chur 40165 ("Möglichkeiten von 
Großküchen zur Reduktion ihrer CO2 Emissionen (Maßnahmen, Rahmenbedin-
gungen und Grenzen) - Sustainable Kitchen [Daxbeck et al., 2009a] 

 
Ideally, the measurements should be performed over several days, in order to obtain repre-
sentative values. If possible, a multi-day measurement programme can be implemented, which 
is the best option in terms of data reliability, but not in terms of economy regarding the devices 
in question. 
 
2.1.2 Measurement site 

The fuse box of the respective kitchen is the place where the measurements are performed. It 
is important that the production process of the large-scale kitchen is not disturbed, and that 

Daily performance (24 h) in kW 

Maximal performance (25 kW) 

Effective performance 

Daily performance (24 h) in kW 

Maximal performance (25 kW) 

Effective performance 
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work safety is ensured. It is therefore advisable to carefully inspect the measurement site prior 
to conducting the measurement, in order to optimally plan the measurement spatially. 
 
2.1.3 Selection of the large-scale kitchen appliances 

As stated above, the selection of the large-scale kitchen appliances for the measurements is 
based on the rated output and operating time. The hypothesis is: devices with a high rated 
output consume also a relatively large amount of electricity; the same applies to devices which 
have a relatively long service life. Probably a saving potential can be identified here. The ad-
vantage of selecting the devices in this way is that the rated output for all devices is easy to 
identify. Therefore, a measurement programme begins with those devices which have the 
highest rated output and ends with the devices with low rated power. If the measurements 
cannot be performed for each individual device, the large devices are at least already meas-
ured. If at least 70% of the total power consumption is covered by the measured devices, this 
is a good basis for further calculations. 
 
A list of household large appliances for community catering facilities and their energy con-
sumption has been prepared by the Bremen Energy Institute at the University of Bremen (Ger-
many) [Kleinhempel, 2004]. The list shows that the following devices consume a relatively high 
amount of energy (listed by area): 

• Kitchen: tipple pan, salamander, griddle / grill plate, fryer, noodle cooker. 
• Ventilation: Convection hoods, exhaust hoods. 
• Rinsing range: basket dishwashers, belt dishwashers. 
• Food distribution: bain-marie 

 
A detailed overview of large-scale kitchen appliances and devices is provided by Annex 2 to 
this handbook. Appliances highlighted in red are classified according to [Kleinhempel, 2004] 
as relatively energy-efficient. 
This is partly in line with the large-scale kitchen appliances, which have a high rated output. In 
a descending order, these are: belt sweeper, combi steamer, pressure cooker, tipping boilers, 
tipping pan, and fryer. 
In addition, the cooling and ventilation sectors are often major consumers, although the rated 
output of these devices is relatively low. The reason for this is the fact that these devices often 
run in continuous operation. 
For the measurement, the most probable major electric consumer is selected for each area, 
and its performance profile is recorded. These data are intended to provide an overview of the 
current consumption of the individual areas. In addition, the entire electricity consumption is 
recorded so that the entire electricity consumption of the large kitchen is known. 
In addition, it is important to measure the electricity consumption of certain similar appliances 
in the various large-scale kitchens so that a comparison can be made. In Abbildung 1-1, a 
large-scale kitchen is schematically reproduced as a system; the system comprises eight pro-
cesses. Examples of major electrical consumers are listed for each process. On the basis of 



Project Rekuk, Module Energy     11 
 

experience, measurements should be performed for the areas of cooking, cooling, flushing and 
ventilation. 
 
 
2.1.4 Measured parameters 

Measurements serve the collection of data on electricity consumption. Instead of just measur-
ing the energy consumption in kWh as in the case of an energy meter, the time recording of 
the power (or real power) provides data on the basis of which the electricity consumption as 
well as the power curve can be determined. A performance curve represents the differently 
high consumption of a large-scale kitchen appliance during use; usually a power peak is 
reached shortly after switching on the device, the performance curve flattens with the continuity 
of the operation. 
In large-scale kitchens, 3-phase alternating current (or alternating current) is often used. The 
power is to be measured over all three phases, whereby three different power values occur: 
the real power (P in W), the apparent power (S in VA) and the reactive power (Q in VAr). For 
measurements, however, only the active power is relevant. 
The time interval to be determined over which the power is to be recorded depends, on one 
hand, on the technical possibilities of the measuring device and, on the other, on the fact of 
which values provide a plausible result. An extremely small time interval (ca. one record per 
second) provides an enormous amount of data and is thus unsuitable to apply in such a case. 
A too long time interval (ca. one record per hour), on the contrary, is not enough to record peak 
performances. 
The measuring instrument PCE-UT 232 has, for example, a capacity which can register a 
maximum of 99 measured values. With a measuring duration of 8 hours, the power can be 
recorded every 5 minutes. If the consumption over 24 hours is measured, the measuring in-
strument intervals have to be adapted accordingly. In this case, it might be reasonable either 
to procure another device or to entrust someone with the data collection for every eight hours. 
The original data are recorded in a simple tabular form. This data includes at least the time, 
the corresponding power, a name of the measured device (name, manufacturer, type, rated 
output) and the metadata about the measurement itself (name of person(s) who performed the 
measurement, location, date, time). 
 
 
2.1.5 Applied measurement instruments 

Various 3-phase AC meters are available on the market. When selecting the measurement 
instruments, the following aspects must be taken into account: the measuring range, the con-
nection method, the data logger and the type of data transmission as well as the price. In Table 
1-1 a comparison is provided between possible instrument options. Figure 1-4 shows two op-
tions. These are 3-phase AC meters available on the market, which are presented on the basis 
of the above criteria. The performance meters were listed according to an ascending price.  
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Table 2-1 Comparison of 3-phase AC meters available on the market ("Möglichkeiten von 
Großküchen zur Reduktion ihrer CO2 Emissionen (Maßnahmen, Rahmenbedin-
gungen und Grenzen) - [Daxbeck et al., 2009a]  

Instrument Type Manufac-
turer 

Suitabi-
lity of 
measu-
ring 
range 

Suitability 
of connec-
tion 

Data 
logger Price (€) 

PCE-UT 
232 

Power meter 
PCE 
Group 

   349,- 

PX 120 Watt meter Metrix    412,- 
PCE 360 
(TES3600) 

Power meter 
PCE 
Group 

   1250,- 

PCE 380 
Network ana-
lyser 

PCE 
Group 

   1800,- 

C.A. 8332B 
C.A. 8334B 

Network ana-
lyser 

Chauvin 
Arnoux 

   
1990,- 
2950,- 

Mavowatt 
30, 40, 70 

Network ana-
lyser 

Gossen 
Metrawatt 

   n.a 

Multilog 
Network ana-
lyser 

KBR    n.a. 

 
 
2.1.6 Who conducts the measurements 

A measurement can only be performed by a professional electrician. Larger facilities often 
employ an electrician. The electrician is familiar with the in-house electrical system and is re-
sponsible for the functioning of the electrical installations. In order to ensure a smooth meas-
urement, it is recommended to connect the measuring device to the fuse box. The task for the 
electrician is to connect and disconnect the measuring instrument, read the measured values. 
Their evaluation can be undertaken by an employee of the kitchen or external commissioners. 
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Figure 1-4 On the left: PCE 360 (TES3600) priced 1250€, on the right: PCE-UT 232 priced 

349€PCE 360 (TES3600) PCE-UT 232 ("Möglichkeiten von Großküchen zur Re-
duktion ihrer CO2 Emissionen (Maßnahmen, Rahmenbedingungen und Grenzen) 
- Sustainable Kitchen [Daxbeck et al., 2011] 
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2.2 Calculations for the energy consumption analysis 

2.2.1 Total energy consumption 

The “Energy Consumption” questionnaire records the energy consumption data per energy 
carrier. In order to calculate the total energy consumption and to facilitate comparisons, a con-
version into a common unit is necessary. Kilowatt hours (kWh) are suitable. For primary energy 
sources, such as oil and gas, energy consumption in kWh can be calculated with the calorific 
value of the energy delivered. A specific conversion factor can be used for derived energy 
sources, such as electricity and district heating, depending on the unit. For example, electricity 
is mostly presented in kWh or MWh. After the consumption of each energy carrier is converted 
into KWh, a simple summation is possible to determine the total energy consumption. 
 

 

Figure 1-5 Average power consumption, taken from six Austrian large-scale kitchens. [Dax-
beck et al., 2011] 

 
As is the case with energy consumption, it is difficult to find / formulate a general guideline for 
an electricity consumption structure of a large-scale kitchen due to the variety of variables. 
Therefore, a few selected practical examples follow. 
 
 
2.2.2 Energy consumption per meal 

No unequivocal data on the energy consumption of large-scale kitchens are available due to 
the large variety of kitchen appliances used, the different types of individual kitchens, cooking 
systems, the operational mode of the staff, the habits, etc. Absolute energy consumption val-
ues are therefore not directly comparable when available. In order to obtain an insight into the 
energy consumption and efficiency, the energy consumption is presented in the literature as 

Nicht  
zuordenbar 

14% 

Spülung 
10% 

Kochen 
8% 

Ausgabe 
10% 

Kühlung 
26% 

Lüftung 
25% 

Beleuchtung 
7% 

Stromverbrauchsstruktur der Großküchen 
Electricity consumption structure of large-scale kitchens 

Lighting 7% 

Ventilation 
25% 

Not allocatable 
14% 

Dishwashing 
10% 

Cooking 8% 

Food distribution 
10% Cooling 26% 
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energy consumption per meal. For example: Kleinhempel [2004] introduces a directive for 
large-scale kitchens‚ with energy consumption per meal by Rohatsch1 varying between 0,7 
and 0,8 kWh/meal. A preceding EU-funded reseach on energy efficiency of large-scale kitch-
ens suggests the following formula, in order to achieve a „definitely good statistic indicator” for 
energy efficiency: 
 

𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑏𝑏 𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏𝑏𝑏𝑚𝑚𝑔𝑔𝑔𝑔 𝑏𝑏𝑜𝑜𝑏𝑏𝑐𝑐𝑣𝑣𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑜𝑜𝑏𝑏 = 105 × 𝑁𝑁𝑁𝑁− 0,63 

Equation 2-1 Total energy consumption benchmark value (kWh / meal; NR = number of meals 
produced per day) 

 
Based on the benchmark value and the Rohatsch guiding value, the energy consumption and 
efficiency can be determined, as examples in the following table show (Table 1-2). 
 

Table 2-2 Energy consumption in large-scale kitchens according to the Rohatsch guiding value 
and benchmark value. 

Parameter Values 
Number of meals/day 100 500 1000 1500 2000 
Benchmark Value (kWh/Meal) 5,77 2,09 1,35 1,05 0,87 
Annual energy consumption 
(kWh/year)** 

210612 382033 493722 573635 638063 

Annual energy consumption 
(kWh/year)*** 

27375 136875 273750 410625 547500 

* Assumption: 365 operation days 
** Energy consumption according to Benchmark Value 
*** Energy consumption according to Rohatsch guiding value 
 
It must, of course, be clear that none of these guidelines can perfectly reflect the practice. The 
following graphic reproduces a total of six practical examples from the Slovak Republic 2, Ger-
many2, Switzerland3, and the Netherlands4 (cf. Figure 1-5 and Annex 3). The diagramme 
shows a structural underestimation regarding the energy consumption of 19.5% - 38% for the 
benchmark value and 34% - 78% for the Rohatsch guiding value. 
 
The data available were not sufficient to enable a thorough test of the formula/guiding value. 

                                                
 
 
1 Rohatsch, M., Lemme, F., Neumann, P., Wagner, F., 2002. Großküchen Planung – Entwurf - Einrichtungen. 
Verlag Bauwesen. Berlin. 
2 Source: www.vvph.de/Grosskueche.120.0.html 
3 Source: Horbaty, R., Renggli, U., 1992. Energieverbrauch in gewerbliche Küchen. Ravel, Bundesamt für Konjek-
turfragen. 
4 Source: SenterNovem, 2005. Energie Innovatie Scan UMC Radboud - Kansen voor de Keuken. 

http://www.vvph.de/Grosskueche.120.0.html
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It should be noted that the energy efficiency appears to be influenced by the size ratio of the 
large-scale kitchens, i.e. the higher the number of meals per day, the higher the energy effi-
ciency. 
 

 

Figure 1-6 Electricity consumption, electricity consumption per meal and Benchmark Value for 
6 practical examples 
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2.2.3 Energy consumption value 

If the exact energy consumption per large-scale kitchen appliance is not available and not 
possible to conduct measurements, it is necessary to make an estimation so that an idea of 
the energy efficiency of the appliance can be obtained. The method used for this purpose is 
intended to reflect the energy consumption in relation to the use or the actual energy consump-
tion. A possible energy consumption assessment method when no measurements can be per-
formed is an average energy consumption value (kWh/d) of rated output (kW), operating time 
(h/day), and efficiency (%) (cf. Equation 1-2). 
 

Equation 2-2 Energy consumption value [Kleinhempel, 2004] 

𝑏𝑏𝑏𝑏𝑏𝑏𝑚𝑚𝑔𝑔𝑔𝑔 𝑏𝑏𝑜𝑜𝑏𝑏𝑐𝑐𝑣𝑣𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑜𝑜𝑏𝑏 𝑣𝑣𝑚𝑚𝑣𝑣𝑣𝑣𝑏𝑏 =  
𝑚𝑚𝑚𝑚𝑐𝑐𝑏𝑏𝑟𝑟 𝑜𝑜𝑣𝑣𝑐𝑐𝑐𝑐𝑣𝑣𝑐𝑐 × 𝑜𝑜𝑐𝑐𝑐𝑐𝑏𝑏𝑚𝑚𝑚𝑚𝑐𝑐𝑐𝑐𝑜𝑜𝑏𝑏𝑚𝑚𝑣𝑣 𝑐𝑐𝑐𝑐𝑚𝑚𝑏𝑏

24
 𝑏𝑏𝑜𝑜𝑜𝑜𝑐𝑐𝑏𝑏𝑐𝑐𝑏𝑏𝑏𝑏𝑏𝑏𝑔𝑔 𝑜𝑜𝑚𝑚𝑏𝑏𝑐𝑐𝑜𝑜𝑚𝑚 

 
The advantage of this method is that the necessary variables are relatively easy to obtain, e.g. 
through questionnaires. A disadvantage is the unknown deviation of the actual energy con-
sumption by the decoupling from use. In this context, Kleinhempel [Kleinhempel, 2004] notes 
that the energy efficiency can only be determined by the exact measurements of the energy 
consumption. The unpredictability of the energy consumption value relative to the actual en-
ergy consumption is shown in Figure 1-5, where measurement data from 5 large-scale kitchen 
appliances [Perincioli, 1992] are compared with the calculated energy consumption value. 
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Figure 1-7 Energy consumption value compared to energy consumption [Daxbeck et al., 
2009b]  

 
Figure 1-6 shows the deviation between the energy consumption and the energy consumption 
value; in 4 out of 5 examples, the deviation is very significant with 55-85 %. 
  

• A maximal kW-value is given for each appliance. 
o The maximum kW value is indicated with the rated output. A comparison be-

tween manufacturer’s data and the measurement data of a sample kitchen 
shows a good consistency between nominal value and measured maximum kW 
(cf. Table 1-3). 

o Belt dishwashers are also a special case here because belt dishwashers can 
be assembled from different modules in order to cover the specific needs of 
large-scale kitchens as closely as possible.  

For the most part, an operating time is recorded. 
With the exception of the dishwashing (rinsing) area, an overall continuous operation in kW is 
given for each area (or kitchen, food distribution, dishwashing). A continuous operation is given 
separately for each rinsing (dishwashing) device.  
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2.2.4 Example: comparison of the total feed-in of the large-scale kitchen 
appliances with a tipping pan and a dishwasher 

Table 2-3 Comparison of kitchen data (max. kW) and data from the manufacturer( connected 
wattage) [Daxbeck et al., 2011] 

 

Table 2-4 Measured large-scale kitchen appliances and areas of a school hostel’s large-scale 
kitchen [Daxbeck et al., 2011] 

Appliance Rated out-
put (kW) 

Operation 
duration 

(h/d) 

Max.  
Electricity con-
sumption (kWh) 

Measured 
electricity con-
sumption (kWh) 

Feed-in: Kitchen general - - - 31 
Feed-in: Kitchen (large-
scale kitchen appliances) 

- - - 153 

Cooling - 24 - 40 
Ventilation (Kitchen & di-
ning hall) 

- - - 53 

Dishwasher 13,6 3 40,8 6 
Tilting frying pan 14,7 1,5 22 18 

TOTAL 301 

 

Two appliances are measured by feeding-in the large-scale kitchen appliances/electric distri-
bution boards in the kitchen: the tipping pan and the dishwasher. Figure 1-7 compares the load 
curves of the respective devices with the total feed-in. The two appliances together account 
for 8% of the daily consumption of the large-scale kitchen appliances, the tipping frying pan 
consumes about 6%, and the dishwasher about 2%. The power consumption is allocated to 
the areas on the basis of the rated output and the operating times of the respective kitchens. 
 

Appliance Kitchen data (max. 
kW) 

Manufacturer’s data 
(connected wattage 

(kW) 

Gas convection oven Rational CPC202 63 62 

Gas convection oven Rational CPC201 37,3 37 

Gas convection oven Rational CPC61 10 10 

Tilting frying pan Therma FET100E 15,2 18,2/15,2 

Refridgerator Angelo Po 0,5 0,5 
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Figure 1-8 Comparison of the total feed-in of the large-scale kitchen appliances of a school 
hostel with the tilting fraying pan and dishwasher [Daxbeck et al., 2011]  
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2.2.5 Accuracy of energy consumption calculations and factors 

 
Figure 1-9 Vergleich der erhobenen und berechneten jährlichen Stromwerte [Daxbeck et al., 

2011] 

For 3 of the 6 large kitchens, the total annual electricity consumption was not recorded, thus it 
is estimated using the same method. The average electricity consumption estimates for the 
three kitchens and the resulting deviations represent an average of 20%. This deviation is 
assumed to be of the same order in all large kitchens. Cf. Figure 1-8. 
For estimations, the factor calculated in Formel 1-3 offers a good option. The factor is derived 
from previous measurements of similar appliances and roughly represents the proportion of 
the maximum electricity consumption actually used. 
 

Equation 2-3 Factor for the actual electricity consumption 

nconsumptioy electricit maximal
nconsumptioy electricit measuredFactor =  

 
The total annual electricity consumption is allocated to the categories, in order to identify the 
areas of vital importance. The calculation of the electricity consumption in each category is 
based on the electricity consumption measurements or on appliances’ data. In addition, the 
entire electricity consumption is graphically compared to the electricity consumption of the 
large kitchen appliances. The figures (Figure 1-9,Figure 1-10) the extent to which the sum of 
the measured large-scale kitchen appliances is close to the total supply (feed-in) and thus 
represents a measure of the accuracy for the estimation of the electricity consumption struc-
ture. In Figure 1-9 the load curve of the appliances corresponds very well to that of the total 
supply (feed-in). This means that the relevant consumers have been identified, and the elec-
tricity consumption structure has been presented with high accuracy. One reason for the high 
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accuracy is the use of steam in this kitchen for cooking and rinsing (dishwashing) processes. 
For this reason, a lower variability in current consumption is measured. 
In the kitchen depicted in Figure 1-10, electricity is used for the kitchen processes. The figure 
shows that the measurements can explain the overall electricity consumption less well, as 
more appliances are used for the kitchen processes, and it has not been possible to measure 
the individual consumption of each appliance. Only one of several devices of the same type 
was measured. 
In this case, the deviation is partly explained by the method used, but this can be taken into 
account in the calculation of the annual consumption. In Figure 1-11 for example, the above-
mentioned appliances – (same as in fig. 1.8 dishwasher and frying pan) are added (highlighted 
in green). 
Basically, the appliances are responsible for 70% - 80% of the daily electricity consumption 
and thus offer a good starting point for the calculation of the annual electricity consumption.  
 

 

Figure 1-10 Comparison of the total feed-in with the large-scale kitchen appliances of an hos-
pital kitchen (kitchen 1) (left) [Daxbeck et al., 2011] 

Figure 1-11 Comparison of the total feed-in with the large-scale kitchen appliances of a hospital 
kitchen(kitchen 2) (right) [Daxbeck et al., 2011] 
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Figure 1-12 Comparison of the total feed-in with the large-scale kitchen appliances of a hospital 
kitchen (kitchen 3) including also the appliances of the same type (same as in 
fig. 1.8 dishwasher and frying pan)) – [Daxbeck et al., 2011] 

 

Equation 2-4 The factor represents a measure of the ratio between maximum and actual ener-
gy consumption 

atedoutputr  timeloperationa measured
nconsumptioenergy  measuredFactor

×
=  

 
When calculating the annual electricity consumption, the non-measured kitchens can also be 
considered. The estimates are calculated on the basis of the maximum energy consumption 
(rated output x operating time) and the factors determined from the measurements. The factor 
(Equation 1-4) represents an adjustment of the rated output, which serves to approximate the 
actual electricity consumption. Figure 1-12presents the calculated factors for each kitchen; on 
the right, the average values are listed. Important aspects, such as manufacturing, age, oper-
ating grade and utilization were not taken into account due to the required significant research 
effort. The results are not unequivocal, the variance between the calculated factors is large for 
some device types, and for others the values lie close together. However, the factors deter-
mined show roughly the direction of the actual energy consumption and help to calculate the 
annual electricity consumption more precisely. 
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Figure 1-13 Factors of the measured appliances [Daxbeck et al., 2010] 

 
Figure 1-12 shows that the factors for the individual devices are not clearly grouped. For ex-
ample, in the five measured gas convection ovens, a dispersion of 0.1 to 0.32 is obtained. The 
more the value 1 is approached, the higher the energy consumption of the devices. 
 
Possible explanations for the deviations: [Daxbeck et al., 2010] 

• Usage and utilisation parameters were not recorded 
• Data collection from an operating cycle is too short 
• The number of devices measured is too low 
• Very different operational times. 
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3 Possible Optimisation Measures 

3.1.1 Avoiding electricity demand peaks 

In the case of an electricity tariff with demand measurement, the annual or monthly peak power 
has a significant share in the electricity costs. In the billing, it is recorded as electricity price in 
€/kW. 
The electricity supplier uses a remotely readable counter to measure 1/4 average values and 
calculates the consumption in kWh as well as the highest peak in kW, depending on the tariff. 
It is essential to avoid unnecessary electricity peaks by the simultaneous use of large consum-
ers, e.g. dishwasher, hot air driers and laundry appliances. This reduces the peak load and 
therefore also the consumed electricity costs. 
 
 
3.1.2 Organisational measures 

The electricity consumption can be reduced by purely organizational measures. Operating 
times for certain large-scale kitchen appliances can be fixed, and thus a simultaneous switch-
ing-on of larger consumers can be prevented. 
 
 
3.1.3 Electricity cost saving without investments (examples) 

• By means of switching off appliances during breaks or when not needed. 
• By establishing working groups from various areas, in order to coordinate energy con-

sumption issues and actions throughout the kitchen. 
• By encouraging suggestions for energy saving originating from the employees, in order 

to contribute to a sense of responsibility towards the energy consumption in their area. 
 
 
3.1.4 Analysis of the real load profile 

In the case of performance-price-dependent electricity supply contracts, it is useful to have an 
analysis of the real load profile. The latter should be updated as soon as a significant change 
in the consumption structure is to be expected (for example, changes in production). It is ad-
visable to record daily, weekly and, if necessary, monthly load cycles during periods of normal 
production cycles. In most cases, this service is offered free of charge or at a low cost by the 
energy supplier. 
An analysis of the real load profile allows for the identification of short-term electrical power 
peaks by size and time. It also illustrates the electricity consumption outside the operating 
times (basic load). This can also be used to detect electrical loads which could be switched off 
automatically. 
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If the tender is to be prepared by the kitchen staff itself, it should be considered that the large 
suppliers, most of the municipal services providers and new suppliers are eligible as bidders. 
 
 
3.1.5 Energy Contracting 

Energy Contracting, or, more precisely, Energy Saving Contracting, is a contractual agreement 
for the pre-financing of energy saving measures. It is operated between a power user, e.g. a 
production company, and an energy service provider. The task spectrum of energy contracting 
covers the planning and construction of energy generation and distribution systems, measure-
ment and control systems, financing and operation of the installations as well as the delivery 
and billing of final finished products (heat, cold, electricity, compressed air). 
The energy service provider makes the investments, the savings will pay off to the energy user 
after the end of the contract. 
Energy contracting is particularly appropriate if the energy user lacks the know-how and the 
financial resources for profitable investments. 
 
 
3.1.6 Load management 

An automatic load management system or load shedding system ensures that a given con-
sumption is exactly maintained within a measuring period - as a rule, 15 minutes - and is not 
exceeded in any case. With the aid of an optimisation computer, negative influences on the 
operating sequence can be prevented. For this purpose, constantly operated consumer de-
vices are switched off and switched back again at peak load times. 
To this end, consumption devices must be available, the use of which can be shifted from load 
peaks in times with lower electricity consumption. 
Load management has no effect on energy consumption, but serves the cost reduction. 
 
 
3.1.7 Heat recovery 

For each energy conversion (e.g. electricity to heat), losses occur in the form of waste heat. 
This waste heat, however, presents a potential that can be used for energy saving. The nec-
essary supply of primary energy can be reduced by intelligent linking of processes. 
Heat recovery is possible in many areas, e.g. in refrigeration and in ventilation systems. 
 
 
3.1.8 Cogeneration of heat and power  

The principle of cogeneration of heat and power is based on the simultaneous generation and 
use of electricity and heat. This technology allows for a more effective utilisation of the fuel 
than in a separated generation. Although this is more popular in the area of  heating, 
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ventilation, air conditioning and refrigeration (HVACR) for buildings, it offer benefits also for 
large-scale kitchens. 
 
 
3.2 Special case: the belt dishwasher 

 
Figure 2-1 Potentials for energy savings and recovery in belt dishwashers, example 1 [AIR-IX 

Consulting Engineers et al., 2002]. 

 

 

Figure 2-2 Potentials for energy savings and recovery in belt dishwashers, example 2 [AIR-IX 
Consulting Engineers et al., 2002]. 
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As the belt dishwasher is the most energy-intensive appliance with the highest potential for 
optimisation in most large-scale kitchens, examples are given here of how to optimise energy 
consumption. When using dishwashers, it is important that only fully filled dishwashers are put 
into operation. 
Figure 2-1 how the water used for the pre-wash was used for the main wash, and any pre-
washing is re-used. This saves water and energy. 
Figure 2-2 shows how waste heat from exhaust air is used to pre-heat the water for the dish-
washing process. A heat recovery system of this type also produces less steam, which leads 
to a better kitchen climate. 
A significant portion of the input energy is lost in band dishwashers. Thus, it is advisable to use 
an appliance with energy return options. Even simple insulation can lead to high savings for 
existing devices, as the former reduces heat losses and requires less post-heating. 
Manual precleaning is recommended in the case of heavily soiled dishes to avoid several rinse 
cycles. For this, water at 35°C is sufficiently warm [HKI Industrieverband Haus- Heiz- und 
Küchentechnik e.V., 2016]. 
If the device is equipped with an economy mode, the latter can consume up to 30% less energy 
in this mode, depending on the manufacturer, and should be used whenever possible. 
As the dishes are sterilized by means of heat, which requires a significant amount of energy, 
however there is no potential to save energy with this process as it is necessary. Also, it should 
be considered not to run up the belt dishwasher unnecessarily, since this process requires the 
largest energy portion. For example, it is not purposeful to run up the band dishwasher after 
breakfast in order to wash incidental dishes, as the would be only needed again next morning, 
and can be thus cleaned together with the next load of dishes. 
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3.3 Comparison of Large-scale Kitchens Regarding Their En-
ergy Efficiency by Benchmark Values 

In the community catering and in the gastronomy sectors, various energy indicators are avail-
able for the energy consumption of large-scale kitchens. 
 
President U. Jenny of the ENAK (Energetic Requirements List for Equipment for Catering and 
Lodging) determines an average of 4 kWh per meal [Jenny, 2008]. An EU-funded study on 
energy efficiency in large-scale kitchens suggests a statistical indicator based on the study of 
50 to 60 kitchens producing up to 4,000 meals a day in 5 different EU countries (France, Slo-
vakia, Finland, Austria and Greece). [AIR-IX Consulting Engineers et al., 2002]. The term "NR" 
indicates the number of meals produced per day. 
 

( ) 0,63NR105mealper n consumptioEnergy   valueBenchmark −×=  

Equation 3-1 Benchmark value of the energy consumption per meal, source: [AIR-IX Consult-
ing Engineers et al., 2002] 

 
Figure 2-3 shows that the benchmark value of the energy consumption per meal corresponds 
well to the 60 large kitchens from the 5 EU countries, the deviations are justifiable. The con-
clusion to be drawn is that a comparison of energy consumption per meal between the various 
large kitchens does not provide sufficient information to identify and represent energy effi-
ciency and areas with feasible savings potentials. 
 
The large kitchens differ significantly when different categories are considered. On category 
level, the processes can be described in more detail, which in turn makes the differences be-
tween the large-scale kitchens visible and allows for an adequate interpretation of the results. 
In the next chapter, the energy characteristics per category are briefly described in order to 
identify the relevant areas. 
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Figure 2-3 Comparison of the energy efficiency of large kitchens from a study in five EU coun-
tries, as well as the benchmark value, source: [AIR-IX Consulting Engineers 
et al., 2002] 
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3.4 Energy consumption per meal 

 
An option for making energy consumption of large-scale kitchens comparable is to evaluate 
the energy consumption based on energy consumption per meal. This indicator provides an 
overview of the energy efficiency of large-scale kitchens and allows for the comparison be-
tween the large kitchens, regardless of the absolute energy consumption and the number of 
meals produced. Figure 2-4 shows the indicator values for 6 Austrian large-scale kitchens. The 
indicator was determined for the total energy consumption (electricity, gas, district heating) for 
the Austrian large-scale kitchens and averaged to ca. 3.5 kWh per meal. On average, the 
energy consumption per meal is about 4 kWh per meal [Jenny, 2008]. For the 2 of the office 
large-scale kitchens, a relatively low value is found in comparison. 
Figure 2-5 shows the average values of the energy indicator determined for the categories 
given, in order to identify those among them, which are significant from the energetic point of 
view. It can be clearly seen that the room heating is by far the most energy-intensive category 
in the large kitchens. This is due to the fact that the dining halls have been included in the 
calculation, which leads to a considerable increase in the energy consumption of the large-
scale kitchens. Other important categories are ventilation, dishwashing, cooking and cooling. 
This statement is to be considered as a guideline, since the individual categories of are indi-
vidual for each kitchen (cf. Figure 2-6 to Figure 2-13). These figures show the energy con-
sumption per number of meals, area and kitchen for 6 large-scale kitchens investigated in 
2012. 
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Figure 2-4 Comparison of the energy efficiency of large kitchens from a study in five EU coun-
tries, as well as the benchmark value, source: [Daxbeck et al., 2011] 

Figure 2-5 Average energy consumption per meal and category (right)) [Daxbeck et al., 2011] 

 
 

 

Figure 2-6  Average energy consumption per meal - category “Cooking” (left) [Daxbeck et 
al., 2011] 

Figure 2-7 Average energy consumption per meal - category “Dishwashing” (right) [Daxbeck 
et al., 2011] 

 
 
In the category „Cooking“ (Figure 2-6), significant differences in the energy consumption are 
detected. The first areas of the energy consumption spectrum are, on one hand, the RO kitchen 
with a consumption of about 0.8 kWh per meal as well as the OW and WS kitchens consuming 
between 0.5 and 0.55 kWh per meal. The difference between the kitchens is that steam is used 
as the energy source for kitchen appliances in the RO and OW kitchen. It should be also noted 
that the electricity consumption in the category “Cooking” is underestimated in the other kitch-
ens, as not all electric appliances could be considered  in some of the test kitchens due to a 
measuring error. 
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This, however, does not yet explain the relatively high electricity consumption of the WS 
kitchen for the cooking processes. The WS kitchen produces an average of 3 meals a day, 
including a hot meal. From a methodological point of view, it was decided to consider only 
warm meals in the calculation of the energy characteristic, since these prove the highest en-
ergy consumption. This means that the WS kitchen is being kept relatively long in operation in 
relation to the number of meals which are produced daily, which in turn has a negative effect 
on the energy characteristic. 
 
As Figure 2-7 shows, the RO kitchen is an exception in the category “Dishwashing”, as the 
energy indicator for it is around 0.2 kWh per meal. The largest portion of the energy is con-
sumed by the district heating (0,86 kWh / meal) for the operation of the belt dishwasher (0,42 
kWh / meal). Although the RO and OW dishwashing systems are similar in terms of the energy 
carrier (both are powered by steam and electricity), the RO belt dishwasher consumes signifi-
cantly more energy per meal. This is due to the number of meals produced, which are 4 times 
more in the RO kitchen. This increases the energy consumption of the dishwashing per meal. 
It would also point to saving potentials possible to put into effect in this area. It should be thus 
checked whether the dimensioning of the belt dishwasher is adequate, whether heat recovery 
is possible or whether and to what extent a dishwashing apllicance can be used more effi-
ciently. 
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Figure 2-8 Energy consumption per meal – category „Cooling“ (left) [Daxbeck et al., 2011] 

Figure 2-9 Energy consumption per meal – category “Food distribution” (right) [Daxbeck et al., 
2011] 

 
 
Figure 2-8 shows the average energy consumption per meal for the category “Cooling” - it is 
about 0.35 kWh. The SP kitchen consumes an above-average amount of energy for cooling. 
This is partly explained by the energy consumption for the room cooling, which was summed 
up in this category. The cooling unit of the cooling and freezing unit consumes approx. 0.26 
kWh per meal, the space cooling consumes about 0.65 kWh per meal. One reason for the high 
energy requirement for space cooling is the relatively large area of the dining rooms. 
 
For the RO, LI, EB and WS kitchens, the energy consumption of the room cooling was not 
recorded and therefore represents only the energy consumption of the respective cooling units 
of the cooling and freezing units. The energy consumption of the cooling of the WS kitchen is 
with about 0,44 kWh per meal relatively high. The performance curve of WS cooling (Figure 
2-8) does not indicate large cold losses, the value of the energy indicator is due to the relatively 
small number of hot meals which are daily produced in the WS kitchen. 
 
The energy consumption per meal in the category output is depicted in Figure 2-9. The average 
energy consumption per meal is around 0.15 kWh, whereas the EB kitchen has a lower energy 
consumption compared to the kitchens of RO and OW, which have a relatively high energy 
consumption. In the OW kitchen, energy is consumed for the 80 food trolleys used daily for the 
food distribution. Since the entire building complex consists of a large number of pavilions, the 
food must be transported over relatively long distances. 
 
In the RO kitchen, electricity is used to dispense the food. Approximately half of the electricity 
consumption is required by the food conveyor and thus explains the higher power consumption 
compared to the other kitchens. The relatively low power consumption of the EB kitchen is 
explained by the small number of output devices (12 pieces). 
 

0,00
0,10
0,20
0,30
0,40
0,50
0,60
0,70
0,80
0,90
1,00

OW RO SP LI EB WS

kW
h/

M
ah

lz
ei

t

Energieverbrauch pro Mahlzeit - Kühlung

0,00

0,10

0,20

0,30

0,40

0,50

0,60

OW RO SP LI EB WS

kW
h/

M
ah

lz
ei

t

Energieverbrauch pro Mahlzeit - AusgabeEnergy consumption per meal - Cooling Energy consumption per meal – Food distribution 



 

Project Rekuk, Module Energy     35 
 

 

Figure 2-10 Energy consumption per meal – category „Ventilation“ (left) [Daxbeck et al., 2011] 

Figure 2-11 Energy consumption per meal – category “Lighting” (right) [Daxbeck et al., 2011] 

 
 
As Figure 2-10 shows, the category “ventilation” requires an average energy consumption of 
around 0.61 kWh per meal. Significant differences exist between the kitchens. The OW, RO 
and SP kitchens show relatively high energy consumption. The ventilation of the OW and RO 
kitchen has a consistently high-performance level and operating hours (Figure 2-10). The en-
ergy consumption for ventilation in the SP kitchen was recorded in the data surveys and was 
thus not necessary to measure. The energy consumption was recorded for the entire building 
(kitchen and dining rooms) and proves relatively high. The relatively low energy consumption 
for ventilation in the LI kitchen, however, cannot be explained by the recorded data. 
 
Figure 2-11 shows that the category “lighting” with an average of about 0.09 kWh per meal is 
little energy-intensive compared to the other categories. The SP kitchen needs an above-av-
erage amount of energy for the lighting at about 0.13 kWh per meal. This is due to the relatively 
large dining rooms. 
 

 

0,00

0,20

0,40

0,60

0,80

1,00

1,20

OW RO SP LI EB WS

kW
h/

M
ah

lz
ei

t

Energieverbrauch pro Mahlzeit - Lüftung

0,00

0,02

0,04

0,06

0,08

0,10

0,12

0,14

0,16

OW RO SP LI EB WS

kW
h/

M
ah

lz
ei

t

Energieverbrauch pro Mahlzeit - Beleuchtung

0,0

0,5

1,0

1,5

2,0

2,5

OW RO SP LI EB WS

kW
h/

M
ah

lz
ei

t

Energieverbrauch pro Mahlzeit - Heizung

0,00

0,10

0,20

0,30

0,40

0,50

0,60

0,70

OW RO SP LI EB WS

kW
h/

M
ah

lz
ei

t

Energieverbrauch pro Mahlzeit - Warmwasser

Energy consumption per meal - Ventilation Energy consumption per meal - Lighting 

Energy consumption per meal - Heating Energy consumption per meal – Warm Water 



 

Project Rekuk, Module Energy     36 
 

Figure 2-12 Energy consumption per meal – category “Heating” (left) [Daxbeck et al., 2011] 

Figure 2-13 Energy consumption per meal – category “Warm Water” (right) [Daxbeck et al., 
2011] 

 
The category “Heating” is an energy-intensive area in the large kitchens surveyed. Figure 2-12 
shows that the WS kitchen consumes about 2.32 kWh per meal for room heating in the kitchen 
and the adjoining dining hall. This value is 1.15 kWh per meal above the average energy re-
quirement of the large-scale kitchens surveyed. 
 
In the category “Warm water” the data are incomplete. 
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3.5 Example Office Large-scale Kitchen 

Table 3-1 Measured electricity consumption of kitchen appliances and areas of the office large-
scale kitchen [Daxbeck et al., 2011] 

Appliance Rated Output 
(kW) 

Operational 
duration 

(h/d) 

Max.  
Electricity Con-
sumption (kWh) 

Measured 
Electricity Con-
sumption (kWh) 

Input (feed-in) 1 
(kitchen appliances) 

- - - 415 

Input (feed-in) 2 
(Lighting) 

- - - 67 

Belt dishwasher 43 2,5 107,5 84 
Pot washer 34 5,5 187 52 
Ventilation - - - 332 
Cooling - 24 - 44 

TOTALS 858 

Table 3-2 Measured electricity consumption of kitchen appliances and areas of the office large-
scale kitchen 

 

 

Figure 2-14 Load curve of the cooling unit in the office large-scale kitchen EB [Daxbeck et al., 
2011] 

 
Figure 2-14 shows the load curve of the cooling unit. In this example, the kitchen does not 
have its own cooling, thus the consumption could not be measured. 
 
Figure 2-15 shows the load curve for category “Lighting”. The difference between the electricity 
consumption during operating times and non-operating times is illustrated. During non-operat-
ing times (or from 18:00 to 06:00), the average consumption is about 16% lower than the daily 
average. It can be assumed that the nightly electricity consumption of the cooling unit is rep-
resentative of the power consumption on non-working days. The increase in power 
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consumption during the working days can be explained by the cold losses as a result of the 
kitchen activities (e.g., opening of the door, storage of goods with higher temperature, etc.). 

 

Figure 2-15 Load curve for category “Lighting” in the office large-scale kitchen EB [Daxbeck et 
al., 2011] 

 

Figure 2-16 Load curve for category “Ventilation” in the office large-scale kitchen EB [Daxbeck 
et al., 2011] 

 
Ventilation is an important category with regard to energy consumption. Figure 2-16 shows the 
daily load curve for ventilation in the EB kitchen and in the dining hall. The measurement shows 
that the ventilation is operating 24 hours a day at the same power level of approx. 14 kW. This 
is quite unusual, as the performance mostly adapts to the activities of the kitchen. The settings 
of the ventilation must be thus checked and adapted to the actual requirements to put into 
effect the savings potentials. If the performance level can be adapted to the needs of the 
kitchen, halving the electricity consumption is to be expected. 
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Figure 2-17 Electricity consumption structure in the office large-scale kitchen [Daxbeck et al., 
2011] 

 
After category “Ventilation” with 38%, the category “Dishwashing” (15% of the total annual 
electricity consumption) is the second most important area in the office large-scale kitchen. 
Further 8% of the daily electricity consumption represent the category “Lighting”, and 9% are 
used for cooking. Surprising is the category “Cooling”, which, with a share of 7% of the annual 
electricity consumption, is far below the average compared to other large-scale kitchens. 
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4 Best PracticeExamples 

4.1.1 Example Kitchen A 

The kitchen is autonomously operated by eight employees and provides daily for about 300 
persons. 
Before the installation of the heat recovery system, the partly still very hot wastewater from the 
kitchen was disposed of directly into the sewer system through the grease separator. 
After the Rainotec system has been installed, the wastewater is now used for pre-heating the 
fresh water, which is then fed into the hot water boilers. 
The boilers are heated in winter with local heating and in summer with electricity. 
The system operates in a countercurrent process. Coarse dirt particles are disposed of directly 
into the sewer through a self-cleaning screen system. 
An electronic control system allows only preheated water to enter the hot water boilers. 
 
Results and project data: 
Energy saving 18,400 kWh / a (of electricity and local heating heat) 
Cost savings 1,840 EUR / a 
Cost reduction 5.2% of energy costs 
Investment 12,088 EUR 
Payback time 6.5 years 
Implemented in 2009 
 

4.1.2 Example Kitchen B 

A new control system from ErgoPower GmbH was installed in the large-scale kitchen, which 
uses optical and thermal sensors to ensure that the ventilation system only starts when nec-
essary. The electricity demand fell by more than 70%, the heat demand by almost 60%. 
The air-conditioning systems used in large-scale kitchens for air conditioning and pollutant 
removal are very energy-intensive, due to the transportation of air which requires a significant 
amount of energy by the compression. By optimising the demand for driving energy for the fan, 
the energy efficiency can be increased. 
In practice, the ventilation systems are often not run down after the cooking process is finished, 
so that the systems work at full power until the end of the working hours. 
The supply and exhaust air of kitchen ventilation systems is regulated as required by auto-
mated control elements. Thermal and optical sensors record increased water vapour or heat 
generation. 
 
 
Results and project data: 
Installations: 2 ventilation systems from ErgoPower GmbH 
Investment costs: 18,000 euros 
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Amortisation period: 2 years 
Air volume flow (kitchen ventilation): 10,000 m3 / h 
Power supply motor: 3.7 kW 
Power exhaust motor: 6 kW 
Air volume flow Ventilation utility room: 4,500 m3 / h 
Electricity supply air motor: 3 kW 
Electricity exhaust motor: 2.2 kW 
Energy demand Ventilation slots Electricity: 43,000 kWh / a 
Energy demand Ventilation slots Heating: 10,000 kWh / a 
Electricity demand: 10,000 kWh / a 
Heat demand: 4,200 kWh / a. 
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4.2 Comparison of Different Large-scale Kitchen Types 

Large-scale kitchen 
type 

Fresh- and mixed-
food kitchen 

(Cook & Serve) 

Hot meals  
(Cook & Hold) 

Cook & Chill Cook & Freeze 

Characteristics The food is only pre-
pared shortly before 
consumption 
 
Proportionate pro-
cessing of fresh un-
processed food and 
convenience prod-
ucts 
 
The food is served on 
the spot 
 

The food is prepared 
on the day of con-
sumption in a remote 
central fresh- or 
mixed-food kitchen 
 
The food is delivered 
to the customer from 
the central kitchen 
 
Delivery forms: sin-
gle portions or multi-
portion containers 

The food is prepared 3-5 days 
before consumption in a kitchen 
on site or in a remote central 
kitchen (fresh- or mixed-food 
kitchen) 
 
The prepared food is cooled 
down to 3°C immediately after 
production and stored at this 
temperature 
 
On the day of consumption, the 
dishes are cold-portioned and re-
generated at the place of con-
sumption 
 
Delivery forms (if central 
kitchen): single portions or multi-
portion containers 

The food is prepared up to 9 months 
before consumption in a kitchen on 
the spot or in a remote central 
kitchen (fresh- or mixed-food kitchen) 
 
The prepared food is cooled down to 
-18°C immediately after production 
and stored at this temperature 
 
The food is pre-portioned before 
freezing 
 
The food is regenerated on the day 
of consumption 
 
Delivery forms (if central kitchen): 
single portions or multi-portion con-
tainers 
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Annex 

Annex 1: Examples of possible questionnaire parameters and 
explanations 

 Parameter Purpose 

Q
ue

st
io

nn
ai

re
 E

ne
rg

y 
C

on
su

m
pt

io
n 

in
 a

 L
ar

ge
-s

ca
le

 K
itc

he
n 

Data energy supplier per energy 
carrier For energy mix and energy-specific data 
Total energy consumption per en-
ergy carrier 

Reference value and calculation of the energy effi-
ciency indicators 

Energy consumption per area 
For depicting the Energy Consumption Structure 
and Determination of Major Energy Consumers 

Costs 
For potential determination for financial sav-
ings 

Kitchen type (i.e. Fresh food, Cook 
& Chill) 

For the comparison of the different operating 
modes and determination, which is usually energy 
efficiency 

Number of production days per 
year For calculating energy efficiency indicators 
Durchschnitt der produzierten 
Mahlzeiten For calculating energy efficiency indicators 

Total   
Breakfast   

Lunch   
Dinner   

Cold buffet lunch   
Cold buffet dinner   

Transport 

Determination of the influence of the transport on 
the energy consumption and finally the CO2 emis-
sions 

Within the company/kitchen   
Number of food trolleys   

Number of hot meals transported   
Number of cold meals transported   

Out oft he company/kitchen   
Transportation means   

Transportation kilometers   
Number of food trolleys   

Number of hot meals transported   
Number of cold meals transported   
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En
er

gy
 c

on
su

m
pt

io
n 

Measured energy consumption per 
appliance 

Exact energy consumption structure represented 
and determination of large energy consumers 

Manufacturer’s data for each appli-
ance 

For estimating the energy consumption per appli-
ance 

Manufacturer   
Type   

Energy carrier (e.g. electricity, gas, 
oil)   

Number   
Rated output   

Operation Duration   
Efficiency   

Suggested high energy consump-
tion 

Subjective indicator (knowledge of kitchen staff and 
effects on the actual energy consumption)  

En
er

gy
-s

pe
ci

fic
 d

at
a 

Energy-specific data For calculating the CO2 emissions 

National energy mix / Specific en-
ergy mix 

Share of primary energy sources in the production 
of Derived Energy carriers (e.g. electricity, district 
heating) 

Average CEF (Carbon Emission 
Factor) / Specific CEF 

Carbon emission factor for calculating the amount 
of carbon per unit of energy 

Average ε / specific ε 
Proportion of oxidised carbon for calculating CO2 
emissions 

Average Hu / specific Hu 
conversion factor for energy input in weight or 
mass according to the energy delivered in joules 

Average efficiency gradefor the 
conversion technology / specific ef-
ficiency gradefor the conversion 
technology 

For determining the efficiency of the conversion 
technology 

Average conversion input / specific 
conversion input 

For determining the efficiency of the conversion 
technology and extrapolation for calculating the 
CO2 emissions 

Durchschnittlicher Umwandlungs-
ausstoß / Spezifischer Umwand-
lungsausstoß 

For determining the efficiency of the conversion 
technology and extrapolation for calculating the 
CO2 emissions 

Durchschnittliche Transportverluste 
/ Spezifische Transportverluste for calculating the CO2 emissions 
Durchschnittsverbrauch des Sek-
tors Energie / Spezifischer Ver-
brauch des Sektors Energie for calculating the CO2 emissions 
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Annex 2: Typical Large-scale Kitchen Appliances  

With associated power rating and energy consumption values - form [Kleinhempel, 2004] 

Appliance Type 
Connected Load 

(kW) 
Energy consumption values 

(kWh/d) 
Oven  Electric 5 21 1,05 4,4 
Oven Induction 10 20 0,8 1,6 
Oven Gas 8,5 37 1,9 8,4 
Combi steamer Electric 10 63 1,04 6,6 
Combi steamer Gas 9 120 1,07 14,3 
Cauldron Electric 9 32 1,6 5,7 
Cauldron (electric cooker) Electric 11 24 1,4 2,9 
Cauldron (electric pressure 
cooker) Electric 16 54   
Cauldron Gas 21 58 5,25 14,5 
Cauldron (gas cooker)  10 21 1,6 3,5 
Cauldron (gas pressure 
cooker)  21 58   
Express cooking cauldron      
Pressure steamer      
Tilting frying pan Electric 7,2 16 3 6,6 
Tilting frying pan Gas 8 20 4 10 
Salamander Electric 2 4,5   
Micro wave Electric     
Frying/Grill plate Electric 3,5 15 2,2 9,4 
Frying/Grill plate Gas 4 12 3,3 10 
Convection oven  2,5 6   
Pizza oven Electric 3,2 24   
Chip pan Electric 3,3 26 1,65 13 
Chip pan Gas 5,8 26 3,6 16,3 
Ice maker  0,2 1,1   
cutter  0,5 2   
Peelers (for potatoes & ve-
getables)  0,37 3   
Mixers and kneaders   0,37   
Slicers   0,2   
Coffee machines  2 4   
Universal Food Processor  0,55 3,2   
Pasta cooker Electric 5,5 7,5   
Pasta cooker Gas 13 26   
Refridgerator  0,3 0,4 1,6 4,1 
Freezer  0,4 1,6   
Cold room   3,5   
Convection hoods   0,24   
Exhaust hoods   0,5   
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Appliance Type 
Connected Load 

(kW) 
Energy consumption values 

(kWh/d) 
Induction hoods   0,7   
Condensation hoods   1,1   
Basket dishwasher  3,3 21   
Front door dishwasher      
Pass-through dishwasher      
Belt dishwasher   150   
Bain-Marie Electric 2 4,6 0,5 1,15 
Bain-Marie Gas  4,7  1,3 
Heat cabinet  0,4 2,2   
Plate dispenser  0,9 2   
Beverage cooler      
Salad buffet  0,2 0,3   
Refrigerating cabinet  0,2 1,6   
Transportation heating trol-
ley  2,9 4,3   
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Annex 3 3: Practical Examples of Energy Efficiency in 6 Large-scale Kitchens 

  

Kitchen 
Nursing home 

(CH) Hospital (SK) Hospital (CH) Hospital (NL) Company (SK) Hospital (DE) 
Annual number of meals 47085 127890 197830 273750 331730 876000 

Number of cooking days per year 365 261 365 365 245 365 
Number of meals per day 129 490 542 750 1354 2400 

Actual energy consumption  109000 437000 597000 551667 517400 1000000 
Actual energy consumption per meal 2,3 3,41 3 2,02 1,56 1,14 

Energy consumption per meal according to 
benchmark value 4,91 2,12 1,99 1,62 1,12 0,78 

Energy consumption according to bench-
mark value 231420 271145 393606 443869 370727 682591 

Energy consumption: Factor „actual“ / 
Benchmarkwert 0,5 1,6 1,5 1,2 1,4 1,5 

Energy consumption according to Ro-
hatsch guiding value 35314 95918 148373 205313 248798 657000 

Energy consumption: Factor „actual“ / Ro-
hatsch guiding value 3,1 4,6 4,0 2,7 2,1 1,5 

Energy consumption per meal according to 
Rohatsch guiding value 0,75 0,75 0,75 0,75 0,75 0,75 
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