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https://www.youtube.com/watch?v=R9BJnULnuCE&feature=youtu.be 
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ENEA roles  in SCOoPE  

Å Expert on THERMAL PROCESSES (thermal KPIs, 

webinars on thermal energy and related topics, etc.)  

 
 

Å Expert on FRUIT & VEGETABLES processing sector  

 

 

 

 

 

Å Leader of  WP4 ð Collaborative Energy Management  

 

 

ENERGY 

FOOD  

PROCESSES 

Å Orange juice 

Å Fruit juices 

Å Fruit purées 

Å Tomato concetrates 
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Giagnacovo et al. D3.6 Extended Value Stream Maps of NACE 10.3: fruit juices and purées and tomato concentrates (2016)  
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Giagnacovo et al. D3.6 Extended Value Stream Maps of NACE 10.3: fruit juices and purées and tomato concentrates (2016)  
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Current Value Stream Map for an exemplary plant processing triple concentrate tomato paste 

with a production capacity of 500 ton/day. In this situation, plant capacity is about 20 ton/hour; 

yearly operative working days are 150; operative working shifts are 3 per day, 8 hours each. 

About 300 L of drinking water (60 m3/h) are consumed for receiving and washing processes. 

Kaizen burst icons are used to highlight improvement needs at specific processes that are 

critical to achieving the future state map of the value stream.  

Triplo concentrato di pomodoro 

Latini et al. Open  Access J Agric Res (2017)  
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Scheme of the thermal energy KPIs in the dairy sector, according to the four levels, which are ï starting from 

the lower to the upper level ï the following: industry level, product level, process level, and equipment level. In 

the scheme, only thermal processes of a production line are considered. For most of these KPIs, there is the 

ñaverage KPIò version and the ñbest KPIò version. 

 

Thermal KPIs in DIARY sector 

Latini et al. D2.2 Thermal KPIs (2016)  
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Thermal KPIs  

in other agro-industry sub-sectors 

Latini et al. D2.2 Thermal KPIs (2016)  

in meat 

processing 
in  F&V 

in cereal drying 
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INDICATOR Thermal best KPI-3: Average thermal energy consumption in kWh per L of 

raw milk transformed into pasteurized milk and/or semi-skimmed milk. 

Sector (NACE code) 10.5 Subsector Dairy (milk) 

Level of indicator Product level (pasteurized milk and semi-skimmed milk) 

Dairy industries require thermal energy for steam and hot water 

generation, and, generally, thermal energy consumption is higher than the 

electrical one. Milk production requires less energy per tonne than cheese 

production. 

White and flavoured milk manufacturing industries producing market milk 

use thermal energy mainly for homogenization and pasteurization, and also 

for cleaning and disinfection. 

Thermal or electrical process Thermal processes 

Energy source Thermal energy from fossil fuels including coal, oil, natural gas and LPG. 

Only a small number of plants supplement fuel with biogas. 

Description of the indicator This indicator refers to the average total thermal energy consumed by a 

milk processing industry for fluid white milk production. 

Upper level Industry level (dairy) 

Lower level Process level (white milk production processing) 

Associated variables  Unit  kWh/L 

(kilowatt hour thermal 

energy consumed per litre 

of raw milk intake) 

Name T bKPI L2 N3 

Total thermal energy consumption is related to the raw milk intake, that is 

the milk entering the processing plant.  

Source 9ƭŀōƻǊŀǘŜŘ ŦǊƻƳ ά9Ŏƻ-efficiency for Dairy Processing Industry ς Dairy 

!ǳǎǘǊŀƭƛŀ нллпέΦ 

Best or average KPI Best KPI 

Value 

0,110-0,170 kWh/L 

raw milk intake 

110-170 kWh/m3 raw 

milk intake 

0,4-0,6 GJ/m3 raw 

milk intake 

INDICATOR Thermal average KPI-3: Average thermal energy consumption in kWh per L 

of raw milk transformed into pasteurized milk and/or semi-skimmed milk. 

Sector (NACE code) 10.5 Subsector Dairy (milk)  

Level of indicator Product level (pasteurized milk and semi-skimmed milk) 

Dairy industries require thermal energy for steam and hot water generation, 

and, generally, thermal energy consumption is higher than the electrical one. 

Milk production requires less energy per tonne than cheese production. 

White and flavoured milk manufacturing industries producing market milk use 

thermal energy mainly for homogenization and pasteurization, and also for 

cleaning and disinfection. 

Thermal or electrical process Thermal processes 

Energy source Thermal energy from fossil fuels including coal, oil, natural gas and LPG. Only a 

small number of plants supplement fuel with biogas. 

Description of the indicator This indicator refers to the average total thermal energy consumed by a milk 

processing industry for fluid white milk production. 

Upper level Industry level (dairy) 

Lower level Process level (white milk production processing) 

Associated variables  Unit  kWh/L 

(kilowatt hour thermal 

energy consumed per litre of 

raw milk intake) 

Name T aKPI L2 N3 

Average total thermal energy consumption is related to the raw milk intake, 

that is the milk entering the processing plant.  

Source 9ƭŀōƻǊŀǘŜŘ ŦǊƻƳ ά9Ŏƻ-efficiency for Dairy Processing Industry ς Dairy Australia 

нллпέΦ 

Best or average KPI Average KPI 

Value 

0,195-0,250 kWh/L raw 

milk intake 

195-250 kWh/m3 raw 

milk intake 

0,7-0,9 GJ/m3 raw milk 

intake 

Thermal KPI -3: Thermal energy consumption  

in kWh per L of  raw milk transformed  

into pasteurized milk and/or semi -skimmed milk.  

Average KPI value Best KPI value 
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SCOoPE proposes a ground-breaking Collaborative Energy 

Management experiment. 

 

What is Collaborative Energy Management (CEM)? 

Itôs a trial of joined-up cooperation between a number of 

cooperatives (cluster) developing an experimental platform for 

Collaborative Energy data Management, resulting in an increase of 

Energy Efficiency and in a reduction of energy consumption and/or 

energy costs. 

 

 

Local energy operators (Key Actors) will play a crucial role in the  

set-up of this joint initiative. Together with energy providers, they 

could maximizing utility savings with energy rebates and incentives. 

 

COLLABORATIVE ENERGY MANAGEMENT  
(WP4 of  SCOoPE Project)  
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άCollaborative Energy Managementò 
 

This activity has involved five European countries (France, Greece, Italy, Portugal, Spain) to 

develop a cluster of agro-industries willing to share information about their production, 

operational management and energy use, consumption, and tariff, in order to increase their 

energy efficiency and their environmental compliance. WP4 has been lead by ENEA, Italy. 

 
 

Twenty-five European agro-industrial 

facilities of different production sectors 

are already sharing energy information, 

aiming at common improvement through 

benchmarking. The first cluster 

experience (the Spanish F&V cluster) has 

started in December 2017, but the 

majority of the clusters have started to 

measure their energy consumption more 

recently in 2018. 
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ENERGY MONITORING  

at COMPANY level  


