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0. Introduction 
 
This report has been developed in the framework of the SCOoPE project, funded by the 
European Commission. The current deliverable D5.2 on Existing Cost-effective Solutions is 
product of WP5 on Key Actors and Funding and it attempts to describe the main existing cost-
effective innovative solutions and cross-cutting technologies and the different providers of it.  

The information provided in this document are in line with the Grant Agreement, the Kick-off 
Meeting held in Madrid on 12th and 13th of May of 2016, the 2nd Project Meeting held in Athens 
on October 20th - 21st of 2016, and the 3rd Project Meeting held in Copenhagen on April 3rd - 4th 
of 2017.  
 
In the following, the energy-saving solutions are presented in individual cards containing 
information about the technology and the different providers of it. They are grouped country by 
country and also gather information about the agro-food subsectors targeted in the SCOoPE 
project for which could be applied: 
 

 

         All sectors. 
 

 Dairy industries. 
 

 Slaughterhouses and meat transformation. 
 

 Fruit and vegetables transformation. 
 

 Arable crop drying. 
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1. Spain 

 

Geared motors and gearboxes 

Sector:          

Process:  

Energy concerned: Electricity, power transmission 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 

 
Equipment systems such as, material handling, processing systems, 

conveyors, etc are involved in a lot of the operations of the processed 

carried out in the agro-industries belonging to the dairy, meat, 

fruit&vegetables processing plants and crop drying. During this 

operation is common to include geared motors in order to increase the 

torque due to process needs, and is also familiar to include variable 

speed drives to control the speed of the machine. 

 

 
 
 

 
 
 
 
 
 
 
 
 

 

State of the art: 
 

According to International Energy Agency, around half of the electricity 

used globally is consumed in electric motor systems (around 60% of 

manufacturing electricity consumption in different countries). Motors are 

used to drive different equipment systems such as pumps, fans, 

compressed air systems, material handling, processing systems, etc. 

Industrial pumps, fans, and compressed air systems which together 

account for over 70% of electricity use in industrial motor systems. 

Description of the solution: 
 

Geared motors are available in a wide variety of mechanical 

transmission, as follows: 

• Helical geared motors 

• Shaft mounted geared motors 

• Parallel shaft geared motors 

• Helical bevel geared motors 

• Helical worm geared motors 

• Worm geared motors 

All these configurations are ready to be installed in the machines, and 

each of them are specifically designed to meet mechanical and 

transmission characteristics. 

Is important to indicate that not all the indicated alternatives have the 

same performance and/or efficiency, so in order to implement one 

solution or the other, is important also to choose the most efficient one. 

Internal components quality is also an important factor which will 

improve both reliability and working time. 

Factors  of applicability: 
 

. Great potential to save energy, money and to reduce CO2 emissions. 

. Usually small units use low profile and inefficient gearboxes or geared 

motors. 

. The use of high efficiency motors according to 640-2009 European 

regulation is mandatory, and will help final users to save energy and 

money. 

. New EN50598 will request standard test and measurement protocols, 

and will determinate the efficiency of extended products. 

Providers: 

Company Model Comments 

 
 
 

WEG Wattdrive 
Cestari 

 

 

         WG20 

 

Energy savings on 
the process: 

  

20 to 70% depending on the kind of selected 
gearbox. The use of high efficiency motors 
and VSD will increase the energy savings. Investment: Variable 

Total energy savings: 

Other gains: 
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Machine improvement 

Sector:          

Process: 

Energy concerned: Electricity consumption 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 
In this kind of industries, a wide range of machine types (in terms of 

installed power) take part in the functioning of each process (pumping, 

fan, blowers, decanters, separators, air compressors, etc) and, most of 

the cases, being in operation a big number of hours per   year. 

 
 

IE2 motor IE3 motor 
 
 
 
 
 
 
 
 
 

 

  
 
 
 
 

 
IE4 motor IE5 magnet motor 

State of the art: 
 
According to International Energy Agency, around half of the electricity 

used globally is consumed in electric motor systems. Industrial motor 

systems account for around 60% of manufacturing electricity 

consumption in different countries. 

Description of the  solution: 
 
Both because these processes motors need a lot of energy and their 

yearly operation hours are high, it is very important to consider the 

possibility of changing the current electric motors by new ones that are 

more efficient. By means of new high efficiency motors (IE4) the 

energy efficiency value of typical motors will be increased from 85 % - 

97 %. 

Factors  of applicability: 
 
Electric motors´ energy efficiency classification is described at the IEC 

standard 60034-30 ed. 1. According to this classification there are 

several   possible levels: 

- IE2 (high efficiency) 

- IE3 (premium efficiency) 

- IE4 (super premium efficiency) 

In Europe, high efficiency motors are mandatory according current 

legislation and really adequate not only for applications in which the 

yearly operation hours are very high because even any small 

performance increase is more feasible according to the higher the 

yearly operation hours are. Their main technical characteristics are: 

- Use of parts and materials of improved quality (as in example steel 

with better magnetic properties) 

- Designed to reduce ventilation losses 

- Power factor is higher, reducing reactive energy consumption 

- Longer lifetime 

Providers: 

Company Model Comments 

 

 
WEG 

 

 
W22 

 

 
 
 

ABB 

  

 
SIEMENS 

  

Energy savings on 
the process:  

Considering the change of old four poles 
motors with a performance of 85 % that 
operates 2.500 hours, the annual energy 
savings achieved would be around 29.700 
kWh, which means savings up to 5,000 
€/yr. 

Investment:     Variable 

Total  energy savings: 

Other gains: 
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Variable Speed Drives 

Sector:          

Process: 

Energy concerned: Electricity 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 
Equipment systems such as pumps, fans, compressed air systems, 

material handling, processing systems, etc are involved in a lot of the 

operations of the processed carried out in the agro-industries 

belonging to the dairy, meat, fruit&vegetables processing plants and 

crop drying. During these operations it is not always necessary to have 

the same rotation speed; however, in most parts of the installations, 

this movement goes at constant speed. 

 

 
 

 

   
 
 

 
 
 
 
 

State of the art: 
 
According to International Energy Agency, around half of the 

electricity used globally is consumed in electric motor systems (around 

60% of manufacturing electricity consumption in different countries). 

Motors are used to drive different equipment systems such as pumps, 

fans, compressed air systems, material handling, processing systems, 

etc. Industrial pumps, fans, and compressed air systems which 

together account for over 70% of electricity use in industrial motor 

systems. 

Description of the  solution: 
 
Speed drives controls the rotation speed of motors located in the 

pumps, fans, conveyors belts and other equipment systems. Speed 

drivers operate converting the constant electric grid input parameters 

(volt, frequency) into variables values.  This change of frequency 

causes a motor speed and even torque change. This means that the 

motor speed can be regulated s according to external parameters such 

as temperature, flow or load levels. Speed control can be very important 

in energy efficiency of processes due the energy savings that could be 

generated, over all in quadratic applications. 

Factors  of applicability: 
 
. Great potential to save energy, money and to reduce CO2 emissions. 

. Less than 10% of all motors are equipped with speed drivers. 

Providers: 

Company Model Comments 

WEG CFW  

ABB   

SIEMENS   

Energy savings 
on the process: 

20 to 50% for fans 
20 to 50% for centrifugal pumps  
10 to 30% for alternative pumps 
10 to 30% for conveyor belts 

 

 
 

Investment: Variable 

Total energy savings: 

Other gains: 
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Installation of PV Solar Cells for self-
consumption 

Sector:          

Process: horizontal measure 

Energy concerned: Electricity 

Process share in total consumption: Horizontal  measure 

Country: Spain 

Functional need: 
 
The installation of renewable energy for onsite self-consumption 

helps to improve the energy balance in the company. It can 

substantially reduce the energy bill and improve the carbon footprint 

at factory level. 

The consumption of energy from new on-site renewable sources 

could be considered as an efficiency measure since the energy is 

not accounted from fossil fuels. 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 

 

State of the art: 
 
Currently most of agro food industries in Spain are fed in their 

electric necessities from commercial grid. Often they have some 

kind of renewable generation, mainly from PV solar cells in the 

roofs of the buildings but the electricity is injected into the grid, 

being rarely used for self-consumption. Besides there are a lot of 

them using Cogeneration CHP, but also the electricity is sold to the 

electric grid. 

Description of the  solution: 
 
It consist in the installation in the own facilities of the industrial site 

of PV solar cells, mainly in the roofs. The surface needed is 10-15 

square meters to outfit 1kWp of power. It can produce around 1,500 

kWh yearly, depending on the geographical location and the hours 

of solar radiation 

The produced energy feeds the internal grid in a self ON SITE 

consumption regime, and the surplus can be sold to the grid, 

although the economic feasibility is strongly linked with the 

percentage of self-consumption, more self-consumption, more 

profitable. 

Currently there are some ways to carry out these investments. 

Turnkey solutions allow the food companies to be the owners from 

the first moment. Some Energy Services Companies offers also 

third party ownership solutions, such us "leasing" during a term 

period (10 or 20 years) 

The life of the cells should be guaranteed by at least 25 years, 

though is common degradation of 0,25% 

Factors of applicability: 
 
Geographical location 

Available surface in the roof of buildings or fields for ground 

installations 

Economic feasibility including taxes in Spain, energy price from the 

grid and loan interest. 

Operational or Maintenance cost Legal framework in Spain 

Providers: 

Company Model Comments 

 

 
BAYWA-RE 

  
 www.solar-planit.de  

tool for planning 

 
SOLARIA 

 
S5M 

S6M 

 
From 155 Wp 

to 250 Wp 

Energy savings on the process:  

Investment: 850-1000  €/kWp 

Total energy savings: 

Other gains: 

  

http://www.solar-planit.de/
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Energy Management System  

Sector:     (   ) 

 Process: Horizontal 

Energy concerned: Thermal and electric 

Process share in total consumption: 100% 

Country: Spain 

Functional need: 
- Energy saving approximately 3% to 10% of controlled energy 

consumption. 

- Saving predictive maintenance costs of 5-10% of Operation and 

Maintenance Costs. 

- Installed measurement equipment gives the possibility for future 

disconnection-connection actions and system regulations. 

- Adjust contracted power and periods of use according to the 

maximum saving criteria. 

- Detection of unwanted latent consumption. 

- Control of operating costs and exact determination of energy 

consumption by product or service. 

- Useful to implement and energy management system as required by 

the ISO 50.001. 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

State of the art: 

Even there is an standard for certification of Energy Management 
Systems (50001) and this certification save the necessity in some 
companies to timely carry out energy audits, those systems are not 
profusely used in Spain. The most frequent way is to hire a service 
that not only includes the EMS but also the assessment and advisory 
from a third party. In some cases, this third party are obliged to reach 
targets of savings or fixed price for energy supply. The way to obtain is, 
in this kind of contracts, indifferent for industry. 

This service arises inside the context of digitalization of the 
companies in agro food industries. 

Description of the solution: 
The basic solution for EMS system (without the external assessment 

service) is a system for energy data capture and a system for data 

process. It is normally a software that processes those data and 

transforms in visual information at real time and compares with 

indicators of common performance. It should cover visualization, 

monitorization and management of energy data. 

The electric information is gathered from grid analyzers incorporated in 

the electric boards and use Efficiency Data Server (EDS) to provide 

the data to the software. Usually information from gas, water and 

steam could be included with the use of specific sensors (pulse 

measures in the case of Gas). 

Factors of applicability: 
The number of the points of measurement The size of the company 

The inclusion or not of the non electrical measures 

The previous existence of a system for production control SCADA 

The need of specific training for staff in order to leverage the system 

The externalization of the system to a third party, including energy 

advisory. 

Providers: 

Company Model Comments 

Siemens Energy Box/simatic 

It could be included an 

advisory service (energy 

analytics) with a timely 

additional fee 

Circutor Power Scada  

CIRCE CIRCE  

Energy savings : Compressed Air 20%-Steam 10%  

                                              Refrigeration 10%  

Investment:   measure from 1,000€ to 1,500€ for each point of 

 Total energy savings: from 3% to 10% of total energy 

Other gains: 

Enhancing the green image of the company 
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Energy Management System (ISO 50.001) 

Sector:          

Process: Horizontal 

Energy concerned: Thermal and electric 

Process share in total consumption: 100% 

Country: Spain 

Functional need: 
 
Work in a way which is energy-efficient and sustainable, reduce 
CO2 emissions. 
Gain transparency with regard to their energy consumption and can 
assign energy costs to the actual consumers. 
Corresponding measures can be drawn from the knowledge that is 
gained. These measures help to permanently reduce energy costs.  
Managers and employees are made more aware of energy 
efficiency, often resulting in further valuable proposals for energy 
saving.  
Certified enterprises fulfil the ever-increasing demands of their 
investors, partners and clients. Energy management therefore 
helps to increase competitiveness.  
Legal requirements (for example from the EU Energy Efficiency 
Directive) are fulfilled in their entirety.  

 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 

 

State of the art: 
 
 The data provided by ISO in “ISO Survey 2011” explain that Spain 
was the first position in the ranking of certified companies in every 
country. 
And Nowadays the number of certified organizations in Spain is 
increased due to necessity to improve its competitiveness and comply 
with requirement of RD56/2016 for large companies. 
 

Description of the solution: 
 
An Energy Management System (ISO 50.001 Standard) provides a 
framework of requirements enabling organizations to: develop a policy 
for more efficient use of energy, fix targets and objectives to meet the 
policy, use data to better understand and make decisions concerning 
energy use and consumption, measure the results and review the 
effectiveness of the policy and continually improve energy 
management.  
ISO 50001 can be implemented individually or integrated with other 
management system standards. 
To establish this standard it is necessary to know about energy, and 
process, have experience and know how to quantify the effects of 
energy saving measures.  

Factors of applicability: 
 
Certification or implementation of the energy management is suitable 
for all enterprises with high energy consumption who wish to improve 
their energy efficiency on a permanent basis, using the “Plan-Do-
Check-Act” (PDCA) cycle and the continual improvement process.  
Energy management system can be combined with existing ISO 
14001 certification or ISO 9001 certification.  
Identification of energy-saving potentials  
Less mandatory documentation, can therefore be implemented simply 
and efficiently 

Providers: 

Company Model Comments 

 

 
Fundación Circe 

  

Energy savings: 23 % in three years according to ISO
 

 
 

Investment: from 3,000€ to 25.000€ according to size and                    

                          complexity  

Total energy savings: from 3% to 10% of total energy 

   Other gains: 
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Real-time system to monitor and audit 
industrial processes by improving key 

performance indicators 

Sector:  

Process: Improve agro-industrial key performance indicators 

Energy concerned: Electricity and industrial KPIs 

Process share in total  consumption: 

Country: Spain 

Functional need: 
 

After making energy diagnoses and improving the energy 

consumptions of several Cooperatives in Spain, the necessity of 

both putting in practice some of the improvements to reduce 

consumption and also to keep improving the industrial processes 

within the Cooperatives was detected through a system to monitor 

industrial KPIs such us loading, availability and OEE. From the 

TEFIPRO I+D department, a versatile solution that can be applied 

to several agro- industrial sectors was developed. 

 

 
 

 
 

State of the art: 
 
 

TEFIPRO developed a monitoring system (please see the image on 

the right hand side). The main method used to monitor the industrial 

KPIs is to store electric energy consumptions and other variables. 

We collect Big Data is collected and analyzed through Business 

Intelligence. All information is returned to the customer on a web 

application (please see the image on the right hand side) so that 

Cooperatives can make informed decisions. 

Description of the solution: 
 
 

Video to show the solution: 

https://www.youtube.com/watch?v=5_LW9s1tlMM  

Factors of applicability: 
 
The best sites where this solution can be installed are: 

- Alfalfa drying and processing factories (Real project is already 

working) 

- Vegetable and fruit transformation industries 

- Pet food factories (2 Real projects are already working) 

- Any important line or process where performance is not the 

expected one 

Providers: 

Company Model Comments 

 
TEFIPRO 
Ingeniería 
S.L 

TEFIPRO.core 

The TEFIPRO.core system can 

be moveable and shared between 

several production lines or have 

them installed as a test before 

implementing changes on 

industrial processes. 

Energy savings: 
 

Investment:  
No initial investment. From 699€/month     

                              depending on the number of  sensors Total energy savings: 

Other gains: 
The TEFIPRO.core systems allow also to monitor several variables such as humidity and temperature on other agro sectors like wineries (Real 

project  is already working) 

 

 

 

https://www.youtube.com/watch?v=5_LW9s1tlMM
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Improvement of the cooling 
processes 

Sector:          
 

Process: Cooling 

Energy concerned: Electricity 

Process share in total consumption: Variable 

Country: Spain 

Functional need: 
 

In the agri-food industry cooling processes are very common, 

either for the production process itself or for preservation. In any 

case, it often implies an important energy consumption with a 

high margin of improvement and optimization. 

 
 

 

 

 
 
 
 
 

 
 
 
 
 

 

State of the art: 
 
Most of the cooling processes in the industry are attended by 

refrigeration equipment of mechanical compression, which affect 

their performance depending on the operating conditions that 

they face, being of vital importance to adjust these parameters to 

reach a level of optimum performance. 

It is of special interest to complement the function of these 

refrigeration equipment with the use of free-cooling and 

residual energies (heat of condensation); as well as to 

implement variable regime configurations that allow to adjust 

the operation of the equipment to the demand at all times, 

optimizing the energy consumption (for example in pumping). 

Description of the solution: 
 

Implement high efficiency refrigeration equipment, adjusting the 

temperature of cold water generated to the highest value that the 

process allows, implying a decrease in energy consumption 

between 15% and 30%. 

Complement the equipment with systems of utilization of the 

outside air temperature (dry-coolers), that will compensate 

gratuitously a part of the demand, reducing the energy 

consumption of the system. 

If there is an additional demand for heating, it is possible to take 

advantage of the condensation heat (of residual character) of the 

refrigeration equipment, thus increasing the performance of the 

system, which may duplicate the same in case of making full 

use of that residual energy. 

Factors of applicability: 
 

The setting of the cold water temperature to the highest possible 

value can be applied in any condition, always ensuring an 

improvement in the performance of the refrigeration equipment. 

The free cooling will be interesting as long as there is a 

significant difference between the process temperature and the 

outside air temperature. It is usually possible to apply it in cold 

climates. 

The recovery of heat from condensation is an aspect of great 

interest and ensures in all cases an improvement in efficiency, so 

it can be applied whenever there are simultaneous processes of 

cooling and heating. 

Providers: 

Company Model Comments 

CIAT 

EREBA/AQUACIA
T AQUACIAT 

POWER 
POWERCIAT2 

DYNACIAT/HYDR
OC 

IAT 

Chillers 

CIAT OPERA 
VEXTRA 

Drycoolers 

Energy savings on cooling:  
Investment: 

 
Variable 

Total energy savings: 15-40% 

Other gains: 



 

15 
 

D5.2 “Existing Cost-effective Solutions” 

 
 
 

Highest EER with oil-free chillers 

Sector:          

Process: Cooling 

Energy concerned: Electricity 

Process share in total consumption:  Undetermined 

Country: Spain 

Functional need: 
 

Refrigeration needs are present at almost any subsector in the 

Food&Beverage industry. In most cases, usage degrees are very 

high with chillers operating many hours every day, month or year. In 

this situation, ensuring the highest feasible EER, could bring 

savings and the best competitive framework. 

 

 
 
 

 
 
 
 
 
 
 

State of the art: 
 

There are many chillers in the market, with high EER, due to the 

logical increase in efficiency, gained the last years. But in some 

cases, the high usage degree justify choose superior chillers that are 

unknown y e t . 

Description of the  solution: 
 

Awarding the German Industry Innovation Award in 2003, and 

evolving since then, have positioned Quantum chillers as one of the 

best in EER achieved (specially at part load). Main features are: turbo 

compressor (chiller with minimal internal losses, noise emissions and 

vibrations thanks to magnetic bearings), oil-free design (no 

components required for oil return, higher EER since heat transfer in 

refrigeration circuits is not impaired by oil. In fact, ASHRAE evaluate 

the loss in performance efficiency on refrigeration machines due to 

oil migration to heat exchanger), frequency converter on every 

compressor and open flash economizer (increased EER values, 

specially in case of high differences between cooling and heating 

medium). 

Factors  of applicability: 
 
 

The best sites where this solution can be installed are: 

- Sites with a high usage degree of their chillers, in order to get a 

reduced ROI 

Providers: 

Company Mode
l 

Comments 

 
 

ENGIE 

 

 
Quantum (models X, G, 

W, P) 

Water cooled. Chilled 

water (+3° to +18°) or 

ethylene glycol (-5° to 

+2°). From 300 kW to 

6000kW 

 
 
 

ENGIE 

 

Quantum (models A, 

GA, S, GS) 

 

Air cooled. Chilled 

water (+3° to +18°). 

From 300kW to 

2800kW 

Energy savings: Up to 50%  
Investment: Undetermined 

Total energy savings: Up to 50% 

Other gains: 

Lower maintenance costs, low vibrations and noise, steady cooling medium temperature 
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Fast cooling 

Sector:  

Process: Storing and cooling (Yoghurt, cheese, pasteurized 
milk) 

Energy concerned: Electricity 

Process share in total consumption: 2 to 5% 

Country: Spain 

Functional need: 

Products will remain in the refrigerated storage chamber until their 

removal for sale and distribution. For yoghurts, the temperature 

should be 5 ºC at a maximum. Yoghurts should stay 48 hours in the 

refrigerated chamber before being delivered to the distribution 

channel in order to allow the yoghurt clot to reach its stability. In the 

case of cheese, will remain in the refrigerated storage chamber until 

they withdraw for sale and distribution Temperature: Not more 5 ° C 

and 5% of humidity. 

 

 

 
 

 
 
 
 
 
 
 

State of the art: 
 
The refrigeration of yoghurts and cheese is generally carried out in 

conventional cooling chambers. 

Description of the solution: 

 
This technology is based on the reduction of temperature differences 

between products, key stage of refrigeration. Two options are possible: 

tunnel (continuous) or cells (static). 

The proposed system allows the ventilation of the products with an 

alternative air flow so that they can benefit from an identical exposure 

period on both sides. Technically, the possibility of reversing the air 

circulation on the pallet is integrated in the design of its equipment. 

Cooling cell allows the individualized management of cooling time 

and thus adapt to production limitations. The cells can be loaded 

manually or by transtocker (stacking crane) and placed on the floor or 

on several levels. The products can be packaged in cardboard boxes, 

plastic boxes with or without overpacking and air passage in two 

directions. 

Factors of applicability: 
 

•The cells are designed to provide a height difference of up to 700mm 

(based on the highest floor) 

• This suction unit with vertical discharge also allows to optimize the 

surface of the floor being able to adhere to a wall. 

 
This system provides clear advantages that directly influence the 

quality of products: 

- Cooling time reduced by more than 20% with homogeneous 

cooling regardless of the product to be cooled (weight / volume / 

thickness or density) 

- Energy consumption reduced by half, with an equivalent air flow: 

Before: 3 kW for 7,500 m3 / h 

Now: 1.5 kW for 7,500 m3 / h 

- The use of a low voltage motor of performance class IE4 (energy 

saving, reduction of operating costs, safety) 

Providers: 

Company Model Comments 

CLAUGER 

Bi-way cell 
 
 

Fast cooling tunnel 

HEE 

 

Energy savings on refrigeration: 20 - 50%  
Investment: 

Total energy savings: 2 to 5% 

Other gains: 

The gains obtained by this kind of equipment could be higher when the equipment works at reduced speed. 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Biomass boiler / burner 

Sector:          

 
Process: 

Energy concerned: Thermal 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 

A great amount of energy is needed to produce steam or hot water 

in the processes carried out in the four kind of industries of the 

SCOoPE project. 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

State of the art: 
 
 

To cover the heating demands of the different processes, there are 

commonly used boilers that operate with fossil fuels such as natural 

gas or diesel. 

Description of the  solution: 
 

The heat production could be also done by means of using 

renewable fuels like solid biomass, saving energy and reducing CO2 

emissions. Biomass boilers are able to use industrial wastes like 

agricultural by- products: olive pits, cereal straw, or almond shells, 

among others or wooden chips. Moreover, to use biomass in these 

processes do not require changing all the boilers since it is also 

possible to replace only the burner device. 

Change burners that use fossil fuels such as natural gas or diesel by 

burners that use biomass could be applied for boilers producing hot 

water or steam or for any other burners’ applications like industrial 

ovens, boilers or driers. 

Factors  of applicability: 
 

The aim of the burners´ substitution is to reduce the fossil fuels 

consumption reducing, as well, the energy bills. 

Pollutants emissions are very low compared to direct biomass 

combustion. 

Possibility to use various biomass feedstocks. 

Considering the change of a diesel burner by a new one that uses 

biomass, payback time is among 2 and 3 years, depending on the 

fossil fuel and the biomass costs. 

Providers: 

Company Mod
el 

Comments 

 

 
LASIAN 

 

 
BIOCOMPACT 

 

 
100 kW – 2500  kW 

 
 
 

LASIAN 

 
 
 

BIOSELECT 

 
 
 

100 kW – 2325  Kw 

Energy savings on the process:  
Investment: Variable 

Total energy savings: 

 
Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

High efficiency energy storage 

Sector:          

Process: Cooling 

Energy concerned: Thermal 

Process share in total consumption: 

Country: Spain 

Functional need: 
 
 
Energy storage is the capture of energy produced at one time for use 

at a later time. A device that stores energy is sometimes useful for 

this purpose, converting energy from forms that are difficult to store to 

more conveniently or economically storable forms. 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

State of the art: 
 
 
The accumulation of energy is normally performed to achieve an 

optimization of installed power, also optimizing the energy bills, but, 

sometimes, the energy expenditure can be even greater. 

Description of the solution: 
 
High efficiency energy storage is also used as a means of 

improving the energy efficiency of compressors (100% operation 

and limiting the regulation), allowing free energy to be delivered 

at peak times. 

High-efficiency fluids (PCM (Phase change materials) aqueous 

suspension) could be used for storing, easily transporting thermal 

energy in HVAC and industrial refrigeration systems. 

Unlike existing storage solutions (ice tank or ice concentrate), High-

efficiency fluids allow to accumulate, and will subsequently provide 

any temperature level between -10 and + 20 ° C. This solution uses 

the latent heat of the PCM and allows accumulating up to 6 times 

more energy than the water or the glycolated water. This technology 

also allows producing cold at night or in times of low demand to 

restore the cumulative power during the day, during peak hours. This 

solution is in the last stages of testing. 

Factors of applicability: 
 
 
It is estimated that 40% in the optimization of the power of the 
installations. 
 
(This technology is already in the test phase but is about to be 

available in the market) 

Providers: 

Company Model Comments 

 
 
CLAUGER 

 
 

E-cooler 

 

Energy savings on refrigeration: Variable 

Investment: 

 

Variable 
Total energy savings: 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

High efficiency boilers 

Sector:          

Process: 

Energy concerned: Thermal 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 

 

High thermal demands are common in several processes in the 

fourth kind of industries in which the SCOoPE project is focused on, 

from the cleaning processes and the thermal treatment of the dairy 

industries to the evaporation in the case of the tomato concentrate 

industries. 

 
 

 

 
 
 
 
 
 

 
 
 
 
 

 

State of the art: 
 
 

Steam is used in many industrial processes as an energy source 

and  as a medium for carrying chemical substances, for this reason 

it is also necessary the installation of steam boilers in the agro-food 

industry. 

Description of the  solution: 
 
 

The conventional heat generation to provide steam for industrial 

purposes and its "handling" differ significantly from the heating 

technology using water as heat transfer medium. Particularly, high 

pressure steam generation in the higher output range requires 

special equipment for the concerned system. 

Factors  of applicability: 
 
 

Boilers with minimum emission values and high flexibility. 

Possibility of intelligent control that allows a comfortable and 

fully automatic service of the steam boiler. 

Possibility of integrated economizer. 

Providers: 

Company Model Comments 

 

BOSCH 
 

VIESSMANN 

  

Energy savings on the process:  
Investment: Variable 

Total energy savings: 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 

 

Induction air system for cheese curing 
and aging 

Sector:  

Process: Cheese drying and aging 

Energy concerned: Electricity 

Process share in total consumption:  Undetermined 

Country: Spain 

Functional need: 

 

 
After curding, pressing and salting, cheese must be dried in order to 

remove excess moisture. Standard drying for cheese removes 10% 

weight in about 30 days. This drying process makes the cheese 

suitable for selling as soft-cheese, or to continue a subsequent 

longer maturation or aging process in order to obtain semi-cured or 

fully cured cheese. 

In all these processes, air temperature, humidity and speed must be 

carefully controlled in order to achieve the desired results. 

 

 
 

 
 
 
 
 

State of the art: 
 

 

The main method used in drying rooms is to feed treated air in the 

proper conditions by means of a general ductwork, which can be 

metal or textile. 

The drawback of this method is that the local conditions within the 

cold room are not identical in each point. Therefore, the cheese 

evolution depends on its position within the room. Thus, in order to 

achieve the desired uniformity, the cheeses must be moved and 

relocated very frequently (for example once per  day). 

The taller the room is, the greater the differences between the air 

conditions. 

Description of the  solution: 
 
 

A special air distribution system with multiple PVC pipes and 

nozzles brings the required amount of treated air to each cheese 

within the room, regardless of its position. 

This avoids the need for frequent relocation, thus saving manpower. 

Furthermore, drying time can be shortened some 25-30% (for 

example 20 days drying instead of 30 days), thus reducing the 

inventory. Apart from that, the uniformity in drying means savings of 

some 2-5% of cheese overproduction. 

Factors  of applicability: 
 

The best sites where this solution can be installed are: 

- High drying and maturation rooms (h > 8 m) 

- High density storage rooms, where cheeses are palletized 

and stacked 

Providers: 

Company Model Comments 

 

 
ENGIE 

 

 
NAVEP 

 

Energy savings due to reduced times: Up to 30%  
Investment: Undetermined 

Total energy savings: Up to 35% 

Other gains: 

The NAVEP air distribution allows to dry the cheese more quickly and uniformly compared to the standard ventilation. Therefore, the quality 

and also the yield are improved. 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Alfalfa drying with high efficiency 
technology 

Sector:  

Process: Drying and cooling 

Energy concerned: Natural gas or other fuel 

Process share in total consumption: Up to 15% 

Country: Spain 

Functional need: 
 
 

Drying alfalfa is needed to guarantee long time storage without 

property losses. Producing long fiber bales with a drum dryer needs a 

simple pass drum dryer. After drying, a cooling process that 

decrease the temperature is needed to avoid fermentation and 

therefore loss of quality and properties. 

 
 
 
 
 

 
 
 

 
 
 

State of the art: 
 
 

 
There are a lot of drum dryers available in the market. Thripple pass 

dryers are not suitable to produce long fiber bales. Single pass are 

the only solution, but most of them are just a pipe with some 

paddles, what makes an inefficient drying process. 

Description of the  solution: 
 
 
 

Our dryer is divided in ten sections that guarantees a homogeneous 

drying with maximum contact between hot air and product. After 

drying, our cooling system also ensures efficient cooling of the 

product till almost ambient temperature. 

Factors  of applicability: 
 
 

Our dryers can be used for any straw, hay, grass or alfalfa drying 

process. We can dry from up to 85% moisture down to 12 in one 

single pass, without damaging the product. 

Providers: 

Company Model Comments 

 

 
Dutch Dryers 

 

 
A-105 

 
Replacement of 

old drum dryer 

less efficient 

 
 

Dutch Dryers 

 
 

A-140 
Replacement of old 

drum dryer less 
efficient 

Energy savings on drying: Up to 15%  
Investment: ~2.000.000 € 

Total energy savings: Up to 30% 

Other gains: 
 

The simple pass drum dryer allows to dry to the right moisture content in one way and cool down to the right temperature to ensure the bales 

are homogeneous and free of fermentation problems. 
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D5.2 “Existing Cost-effective Solutions” 

 

 

Moisture measurement equipment at the 
inlet and outlet of dryers 

Sector:   

Process: Drying 

Energy concerned: Electricity and thermal 

Process share in total consumption: 50% to  90% 

Country: Spain 

Functional need: 
 

 
The grain has to be dried when its initial moisture content is higher  

than 15%. The drying process is done by blowing hot air through 

the grain. Moisture content of the grain is measured at the entrance 

of the plant. Since the grain can be dried some hours later (48h at 

most), its humidity at the entrance of the dryer can differ from the 

initial measurement. The moisture content is also measured at the 

exit of the dryer each hour. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

State of the art: 
 
 

Moisture measurements are carried out manually by taking samples 

from the grain pile and by using a humidometer. 

Description of the  solution: 
 
 

The goal of this energy efficiency action is to measure continuously 

and automatically the grain moisture at the inlet and at the outlet of a 

dryer. The measurement device uses microwaves and is directly 

connected to the handling equipment at the inlet and the outlet of the 

dryer. This solution will minimize overdrying and allow the operator to 

adjust the air flow rate in the dryer. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Sites with big corn production 

- Sites with different kinds of grain dried: corn, wheat, rape,… 

Providers: 

Company Model Comments 

 

Berthold France 

SAS (PCE 

IBÉRICA, S.L.) 

 

 
Micro-Polar 

 

Energy savings on drying: ~5% 
 

Investment: from 5 000 € to 20 000  € 

Total energy savings: 3% 

Other gains: 
 

The monitoring of the grain moisture content will increase the quality of the grain because over-drying will be limited. 
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D5.2 “Existing Cost-effective Solutions” 

 

Grain cooling using a refrigerating 
machine 

Sector:   

Process: Storing and cooling 

Energy concerned: Electricity 

Process share in total consumption: 20% to 50% 

Country: Spain 

Functional need: 
 

 
During the storage phase, the grain is submitted to various 

threats likely to deteriorate it: metabolic reactions, germination, 

molds, insects… 

In order to avoid these problems, the grain is stabilized by 

decreasing its temperature. 

The initial grain temperature is comprised between 20 and 35 °C. It 

needs to be diminished to about 12 °C to avoid   degradations. 

 
 
 

 

 
 
 
 
 

 
 

 

State of the art: 
 
 

The main method used to cool the grain is to ventilate the silos with 

external air using fans. The drawback of this method is that we can’t 

plan properly the cooling as we can’t control the external 

temperature. In that, we usually have to wait several months to 

reach the target temperature (~12 °C). 

Description of the  solution: 
 
 

The use of a refrigeration unit allows to cool the ventilation air before 

it passes through the grain. The cooling unit is connected to the 

ventilation network of the silo via a sheath. It is mobile and adaptable 

to any type of silo. This method allows a fast and efficient grain 

stabilization which duration can be limited to 2 weeks. 

Factors  of applicability: 
 
 

 
The best sites where this solution can be installed are: 

- Very high concrete cells (>30 m) 

- Air transported from outside to cells using distribution sheaths 

- High turnover rates (>2) 

Providers: 

Company Model Comments 

 

 
Borghi s.r.l. 

 

 
Freddy 

 
The system can be 

moveable and 
shared between  
several plants 

 

Consergra S.L. 
(APISA) 

 

F40TD 
F200TD 
F450TD 

 

Energy savings on ventilation: 15% to 50%  
Investment: ~50 000€ 

Total energy savings: 5 to 25 % 

Other gains: 

The refrigerated ventilation allows to cool the grain very quickly compared to the standard ventilation. The grain does not have time to 

deteriorate. Therefore, its quality and value will be better. 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Smart Lighting Solution 

Sector:          

 
Process: 

Energy  concerned: Electrical 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 
 

In few industries are the needs for lighting so varied, yet essential to 

day-to-day business operations, than in agriculture. From dairy 

barns and feedlots, to maintenance facilities and storage areas, the 

challenge is to get the right amount of lighting to facilitate operations 

cost- effectively. 

 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

State of the art: 
 
 

Currently, most of the facilities use lamps with high energy  

consumption or they use led lamps without a proper management 

system installed. Therefore, the lights remain on during all the period 

of each work shift independently of the area occupation and the 

specific operation needs. 

Description of the  solution: 
 
 
 

The solution solves these challenges by providing better, higher 

quality lighting and illumination levels via a system that is highly 

controllable and energy efficient. Its rugged industrial design is well-

suited to agricultural applications, providing years of maintenance-

free lighting — no re-lamping or re-ballasting required — in all 

temperature conditions and includes a line of hazardous location 

fixtures for facilities requiring Class I Div2, Class II Div2, and Class 

III safety certifications. 

https://www.digitallumens.com/solution/agriculture/   

Factors  of applicability: 
 
 

A networked business intelligence platform is the perfect choice for 

agricultural facilities. Proven in millions of square feet around the 

world, this flexible IoT system starts with lighting and is easily 

expanded through additional sensors to provide the control 

necessary to improve efficiency, productivity, and safety. 

Providers: 

Company Model Comments 

 
 

DIGITAL LUMENS 

(Genia Global 
Energy) 

 
 

SiteWorx/Lightrules 

 

Energy savings on the process:  
Investment: Variable 

Total  energy savings: 

Other gains: 

  

http://www.digitallumens.com/solution/agriculture/
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D5.2 “Existing Cost-effective Solutions” 

Improvement of the ventilation 
processes (air quality conditions) 

Sector:          
 

Process: Air conditioning/Ventilation 

Energy concerned: Electricity 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 

All processes in agro-food industry requires a precise control of air 

quality conditions. Air conditioning and ventilation systems supposes 

a high cost of energy and for that reason innovative solutions are 

proposed. 

 

 
 
 
 

 
 

 
 

 
 
 

 

State of the art: 
 

DAIKIN AIR HANDLING UNITS are able to maintain an extract 

conditions of air quality. For this kind of application, one of the most 

important feature that should have the units is a high resistance to 

the corrosion considering the atmospheric agents. 

Main consumption in Air Handling Units is due to fans and non 

efficient heat recovery systems. To get maximum savings, DAIKIN 

Air Handling Units are equipped with high efficiency EC fans and 

heat recovery systems. 

Description of the  solution: 
 
 

Daikin Air Handling Units with high efficiency  components: 
- Heat recovery systems (heat wheel or heat cube) with a 

efficiency above 80%. 

- EC (electronically commuted motor) fans with IE4 efficiency  
premium. 

- Liquid gasket technology enhances air tightness 

performance avoiding leakage. 

- Possibility to include Plug and Play control solution, 

completely integrated into the unit, ensuring low installation 

cost and commissioning work. 

The finished of Daikin Air Handling Units guarantees a high 

resistance to corrosion: 

- Anodized aluminum profile. 

- Internal rounded profile, what allows easy cleaning. 

- Pre-painted outer panel, corrosion class RC5 certified by EN  
10169. 

- Aluzinc inner panel, corrosion class RC4 certified by EN  10169. 

Factors  of applicability: 

√   Process application. 

√   Ventilation application. 

√   Treatment applications. 

√   Comfort applications. 

√   Corrosive ambient applications. 

√   Hygienic applications. 

√   Possibility to do a custom design of the Air Handling Unit and 

each component. 

Providers 

Company Model Comments 

 
 
 

DAIKIN 

 
 

PROFESSIONAL 

 
 

Custom designs 

 
MODULAR 

 
Outdoor air treatment 

Energy savings on Air 

conditioning/Ventilation: 55% 
 
Investment: 

 
Variable 

Total  energy savings: Up to 55% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Improvement of Air Conditioning 

Sector:         

Process: Air Conditioning 

Energy concerned: Electricity 

Process share in total consumption: Variable 

Country: Spain 

Functional need: 

In the agri-food industry, in addition to the industrial processes carried out, 

comfort facilities for occupants in offices or administrative premises are also 

necessary. 

These needs vary from a suitable temperature in both cooling and heating, 

ACS or ventilation in order to carry out its work. 

Increasingly, VRV systems are applied for integral solutions. Customers require 

installation of a single system capable of providing the different services they need 

within the building. 

 

 
 
 
 
 
 
 
 

 
 
 
 

 

State of the art: 

Heat recovery systems allow simultaneous cooling and heating, which means a 

perfect climate and climate as users freely choose the operating cycle. During 

the heat recovery operation, the system is up to 15% more efficient and at full 

load, seasonal efficiency is up to 28% higher when compared to other equipment. 

The variable refrigerant temperature (VRT) technology adjusts the coolant 

temperature to optimize the balance between energy consumption and comfort 

at all times. With a higher temperature of the refrigerant the compression factor 

falls so the compressor must work less lengthening its useful life. 

In multi-module systems, the external batteries deflate individually while the 

other modules continue to provide heating in reduced mode, ensuring a 

comfortable temperature throughout the entire process. 

Start-up is also quickened by the possibility of connecting the outdoor unit to a 

laptop so that, together with the VRV IV Configurator software, the most 

common parameters can be programmed. It is possible to make a copy of the 

parameters of the unit to make a backup or to load it to other units of the 

installation with the same requirements. 

Description of the solution: 

The VRV (Variable Refrigerant Volume) System is a direct expansion system 

whose main advantage is the possibility of connecting multiple indoor units, all of 

them totally independent of each other, giving maximum flexibility to the system. 

In addition, thanks to the INVERTER regulation of the compressor, adapts in 

each moment the consumption to the demand of the indoor units, being optimum 

its energy efficiency so much to nominal load as to partial loads. 

Factors of applicability: 
 

In Daikin's VRV systems, there is a wide range of indoor units connectable to 

outdoor units, capable of satisfying any need or assembly solution that may 

arise. 

Daikin's total VRV solution provides a single point of contact for the design and 

maintenance of its integrated climate control system. Our solution can be used 

to manage the building's energy consumption, which gives it enormous 

potential cost savings. Therefore, we have not only worked on making our 

indoor units more efficient and easier 

To install, but we have also done it to increase the efficiency, comfort and ease 

of installation of all the other components, focusing on: 

create optimum climatic conditions with the best efficiencies 

further reduce operating costs thanks to the power management tools of the 

new Intelligent Touch Manager, which can also integrate equipment from other 

manufacturers very efficient heating thanks to the new low temperature 

hydrokit production of hot water. 

Providers: 

Company Model Comments 

 
 
 
 
 
 

 
DAIKIN 

 
 
 
 
 
 

REYQ-T 

(from 8CV to 54CV) 

 
 
 
 
 
 

 
HEAT RECOVERY 

Energy savings on cooling: 28%  

Investment: 
 
Variable 

Total energy savings: 30% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Compact Refrigeration condensing units 

Sector:      

Process: Storing, cooling and freezing 

Energy concerned: Electricity 

Process share in total consumption:  40-50% 

Country: Spain 

Functional need: 
 

Products will remain in the refrigerated cold room until their removal 

for sale and distribution. 

 
 

 

 
 
 
 
 
 
 
 
 

 

State of the art: 
 

The refrigeration of cold rooms use compressor racks separated 

from the condensers and driven without variable  speed. 

Description of the  solution: 
 

ZEAS condensing units include inverter driven compressors & 

condenser and electronic self-management to achieve the target 

temperature in the cold room. 

The units have to be connected to and evaporator, valves and 

controls to complete the refrigeration system. 

This technology is based on the variable speed of the compressors 

and the fans of the condenser giving better performance and lower 

energy consumption. 

The condensing unit uses refrigerant R-410A that having better 

capacity performance, uses lees charge (kgs) of total refrigerant 

to produce the same refrigeration capacity. 

The unit has also subcooling in the unit to give extra power to the 

evaporators in the cold room. 

The units can work for medium temperature and low temperature 

with a wide range of evaporation temp. from +10 to  -45ºC. 

Factors  of applicability: 
 

Can be used in following applications: 

 
- Cold rooms for storage of goods (diary, meat, fish, 

vegetables) medium or low temp. 

- Preparation rooms from 0 to +15ºC. 

Distances: Up to 130 m long and 35 m 

height. 

Capacity: 

Medium temp: from 12.5 kW to 74 kW   (evap temp= -10ºC; amb  
temp 

= +32ºC) 

Low temp: from 5.5 kW to 30 kW   (evap temp= -35ºC; amb temp  = 

+32ºC) 

Providers: 

Company Model Comments 

 
 
 
 
 
 
 

 
Daikin 

LREQ5BY1  

LREQ6BY1 

LREQ8BY1 

 

LREQ10BY1 

LREQ12BY1 

LREQ15BY1 

LREQ20BY1 

LREQ30BY1 

LREQ40BY1 

Energy savings on refrigeration: 20 - 35%  
Investment: 10 to 50k€ 

Total energy savings: 10 to 20% 

Other gains: 

Low pressure noise up to 43dBa (10m) 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Improvement of the cooling processes 

Sector:          

 Process: Cooling 

Energy concerned: Electricity 

Process share in total consumption: Variable 

Country: Spain 

Functional need: 

 
The agro-food industry requires a precise control of the temperature of the 

processes for both the production and the conservation of the same 

quality. This function supposes a high cost of energy and for that reason 

innovative solutions are proposed for this control. 

 

 

 

State of the art: 

DAIKIN INVERTER chillers are equipped with single screw compressors 

with integrated Variable Frequency Drive (VFD) and Variable Volume Ratio 

(VVR) technology. 

 

The DAIKIN SCREW INVERTER solution allows reaching both high 

efficiency at full load, but especially maximum efficiency at part load 

conditions - which is the majority of the operating time of a chiller. There 

are the factors that allow considerable savings in a system’s annual energy 

costs. 

Description of the solution: 
 
The unique single screw compressor design with refrigerant cooled inverter 

technology has been combined with Variable Volume Ratio technology 

(VVR), which allows compressors to modify their own geometry, varying 

the condenser pressure charge to maintain the highest compression 

efficiency. 

 
Daikin’s compressor motors have been optimized to operate at different 

speeds, with selection of the most efficient motor per the nominal 

frequency of the chiller, to ensure the highest unit performance. Improved 

control logic for the economizer cycle control offers even more advantages 

and greater reliability. The advanced design of the heat exchangers uses 

the latest available technology to deliver a high heat transfer coefficient 

while minimizing pressure drops. 

Thanks to the careful design, result of years of experience, the single screw 

compressors by DAIKIN are characterized by highly balanced load resulting 

in reduced stress for the components extending the useful life and 

improving reliability 

Single screw compressor technology also has infinitely variable capacity 

control from 100% down to minimum capacity which is variable depending 

on unit model. This modulation allows the compressor capacity to exactly 

match the building cooling load without any leaving evaporator water 

temperature fluctuation 

Factors of applicability: 

 
√ Full load process applications and Partial load applications 

√ Wide working limits (up to -15ºC water leaving temperature and 50ºC 

outside temperature) 

√ Up to 65ºC water leaving temperature with water cooled units 

working in heating mode 

√ Possibility to include partial or total heat recovery 

√ Master/ Slave configuration to maximize the system efficiency 

√ Rapid restart: Thanks to this function the unit can supply the total 

cooling capacity to the system after a power failure ( less than 6 

minutes) 

Providers 

Company Model Comments 

 

 
 
 

DAIKIN 

 

EWAD-TZ B 

 
EWAD-CZ 

 

Air cooled Chillers 

 

EWWD-VZ 

 

Water cooled 
Chillers 

Energy savings on cooling:                      45% 
 

Investment: 
 

Variable 

Total energy savings: Up to 55% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Floating condensation/evaporation 
system 

Sector:          

 
Process: Cooling 

Energy concerned: Electricity 

Process share in total consumption:  Variable 

Country: Spain 

Functional need: 
 
 

The agro-food industry requires a precise control of the temperature of 

the cooling processes. This function supposes a high cost of energy and 

for that reason innovative solutions are proposed for this control 

 

 

 

State of the art: 
 

The main components of a refrigeration system are the evaporator, the 

compressor, the condenser and the expansion chamber. The refrigerant 

circulates through these components, changing in state from liquid to 

gas,  and back to liquid again. In the evaporator, heat is absorbed from 

the surroundings, which allows the cooling. Condensers serve to 

evacuate the heat of the refrigerant while in gas state. Some 

refrigeration systems may include several compressors, evaporators and 

condensers. 

Description of the solution: 
 

In order to optimize the refrigeration systems, it is possible to improve 

the regulation of the condenser according to the demand and the 

external conditions. To do this, you can modulate the condenser load by 

installing speed drivers on its fans. The high pressure (HP) of the 

refrigerant is then floating and adapts permanently to the external 

conditions. 

Other solution to be studied could be the floating evaporation which is 

bases in letting it fluctuate freely, depending on the needs of the 

installation. 

The cooling capacity of a refrigeration circuit depends basically on the 

evaporation temperature and the condensation temperature. 

When the evaporation temperature rises, so does the cooling capacity. 

The higher evaporation with fewer compressors in operation achieving 

the same refrigerating power, achieves a considerable saving of energy. 

Factors of applicability: 
 

.This solution applies only to refrigeration systems with dry 

condensers, which excludes installations including secondary water 

loops for the supply or removal of calories. 

. Amortization period: 3-9 moths. 

. Installation intervention needed in case of floating condensation 

system: Software + External enthalpic probe + variable frequency drive 

in condensers. 

. Installation intervention needed in case of floating evaporation 

system: Software + Analog probe in services return 

Providers: 

Company Model Comments 

 
Clauger 

  

 
SCHNEIDER 
ELECTRIC 

 
COOL 
VERTER HP 

 

Energy savings on cooling: 20-30 % 
 

Investment: 15,000 - 20,000 € 
Total energy savings: 2-8 % 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

2. France 
 
 
 

Floating HP for refrigerating systems 

Sector:         

 Process: Cooling, splitting, washing 

Energy concerned: Thermal 

Process share in total consumption:  70% 

Country: France 

Functional need: 
 

In slaughterhouses, one of the main energy consumption needs is 

refrigeration. Sites generally have several refrigerated areas 

maintained at low positive or negative temperatures. The 

refrigerated rooms make it possible to preserve the products coming 

from the slaughtering and washing lines. They can be workshops for 

cutting, debossing and packaging, or serve for the storage of the 

products before their dispatch. 

 

 
 

 
 
 
 

State of the art: 

The main components of a refrigeration system are the evaporator, 

the compressor, the condenser and the expansion chamber. The 

refrigerant circulates through these components, changing in state 

from liquid to gas, and back to liquid again. In the evaporator, heat is 

absorbed from   the surroundings, which allows the cooling. 

Condensers serve to evacuate the heat of the refrigerant while in 

gas state. Some refrigeration systems may include several 

compressors, evaporators and condensers. 

Description of the  solution: 
 
 
 

In order to optimize the refrigeration systems, it is possible to 

improve the regulation of the condenser according to the demand 

and the external conditions. To do this, you can modulate the 

condenser load by installing speed drivers on its fans. The high 

pressure (HP) of the refrigerant is then floating and adapts 

permanently to the external conditions. 

Factors  of applicability: 
 

 
This solution applies only to refrigeration systems with dry 

condensers, which excludes installations including secondary water 

loops for the supply or removal of calories. 

Providers: 

Company Model Comments 

 

 
Schneider Electric 

 

 
Cool Verter HP 

 
This solution is 

eligible for an 

environmental bonus 

Energy savings on cooling, 

splitting, washing: 
20%

 

 
 
20% 

 

Investment: ~20 000€ 

Total energy savings: 15% 

Other gains: 
 

This solution extends the mechanical operating life of the installation. 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Variable speed drivers on drying fans 

Sector:   

Process: Drying 

Energy concerned: Electricity and thermal 

Process share in total consumption: 50% to  90% 

Country: France 

Functional need: 
 
 
 

The grain has to be dried when its initial moisture content is higher 

than 15%. The drying process is done by blowing hot air through 

the grain. The hot air is blown with electrical fans. The air flow rate 

is proportional to the thermal consumption (gas or fuel) of the 

dryer since burners are used. 

 

 
 
 
 

 
 
 
 

 

State of the art: 
 
 

Variable speed drivers are already installed in some dryers fans. 

However, these speed drivers are only used with a multilevel 

approach to adapt to the different kinds of grain. 

Description of the  solution: 
 
 

The goal of this energy efficiency action is to adjust the air flow rate 

in order to maximize the water content in the exhaust air of the 

dryer. To do that, variable speed drivers have to be installed on fans 

in order to reduce the air flow rate and maximize heat and water 

exchange between the grain and the drying air. 

Factors  of applicability: 
 
 

The best sites where this solution can be installed are: 

- Sites with high corn production 

- Sites with different kinds of grain dried: corn, wheat, rape,   … 

Providers: 

Company Model Comments 

 

 
Schneider Electric 

 

 
ATV 

 

This solution is 

eligible to white 

certificates 

 
 

ABB 

 
 

 
ACS 

 

 
This solution is 

eligible to white 

certificates 

Energy savings on drying : 5% to 10 %  
Investment: from 10 000 € to 50 000  € 

Total energy savings: 3% to 10% 

Other gains: 

This solution lowers the average temperature of the grain during the drying phase. This leads to an increase in the grain quality. 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Heat recovery on boilers 

Sector:   

Process: Scalding, evisceration and splitting 

Energy concerned: Thermal 

Process share in total consumption: 20% to  50% 

Country: France 

Functional need: 
 

 
In many slaughterhouses, boilers are used to produce steam that 

meets different needs throughout the facility. In that, the steam can 

be used either as an exchange fluid to meet a heating need 

(especially for the production of hot water), or to serve directly in the 

various processes (the steam is then lost). The main processes 

concerned by the production of steam are: slaughtering, scalding, 

evisceration and carcass splitting. 

 

 
 

 

 
 

 

State of the art: 
 
 

A steam boiler consists of a water reservoir heated by a pipe coil in 

which circulate flue gases. These combustion gases are then 

extracted via a chimney. The water heating results in the formation 

of steam and  a pressure increase. The measurement of this last 

parameter allows to regulate the boiler: the objective is to maintain a 

stable pressure in the tank.  The average yield of a steam boilers is 

around 80%. 

Description of the  solution: 
 

The solution makes it possible to recover part of the heat dissipated 

with the combustion gases of a boiler. It is generally composed of a  

pipe battery with or without fins, which intend to increase the 

exchange coefficient. 

The heat recovery unit can be used to preheat the combustion air 

(air/air recuperator) or to preheat the boiler water and/or to supply 

domestic hot water (air/water recuperator). It is installed 

downstream from the boilers. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Facilities with big steam needs 

- Facilities with big hot water needs 

Providers: 

Company Model Comments 

 

 
Babcock Wanson 

 

 
Eco type 

 
This equipment is 

eligible for white 

certificates 

Energy savings on scalding, 
evisceration and splitting: 

  

 
 
5% 

 

Investment: ~50 000€ 

Total energy savings: 2% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Automatic operation of ventilation 

Sector:   

Process: Cooling 

Energy concerned: Electricity 

Process share in total consumption: 10% to  40% 

Country: France 

Functional need: 

 

 
During the storage phase, the grain is submitted to various threats 

likely to deteriorate it (metabolic reactions, germination, molds, 

insects, 

…). In order to avoid these problems, the grain is stabilized by 

decreasing its temperature. 

The initial grain temperature is comprised between 20 and 35 °C. It 

needs to be diminished to about 12 °C to avoid degradations. To cool 

the grain, external air is blown into it. This air should be blown only if 

its temperature is several degrees below the grain temperature. 

 
 
 
 

 
 
 
 

State of the art: 
 
 

The fans are started and stopped manually by the operators of the 
site. 

Description of the  solution: 
 
 

This energy efficiency solution consists in setting up several 

thermometers in the grain and one thermometer outside the silo. The 

fans starts only if the outside temperature is lower enough than 

average grain temperature. This method allows to operate the fans 

only when it is needed. 

Factors of applicability: 

 

The best sites where this solution can be installed are: 

- Sites in areas with hot climates 

- Sites with high silos" 
 

 
  

Providers: 

Company Model Comments 

 

 
MTE S.A. 

 

 
Sec-LIS 

 

Energy savings on cooling: 20% to 50%  
Investment: ~20 000€ 

Total energy savings: 5% to 20% 

Other gains: 

The quality of the grain is improved. 

  



 

34 
 

D5.2 “Existing Cost-effective Solutions” 

 
 

Grain cooling using a refrigerating 
machine 

Sector:   

Process: Storing and cooling 

Energy concerned: Electricity 

Process share in total consumption: 20% to  50% 

Country: France 

Functional need: 
 

 
During the storage phase, the grain is submitted to various threats 

likely to deteriorate it: metabolic reactions, germination, molds, 

insects… 

In order to avoid these problems, the grain is stabilized by 

decreasing its temperature. 

The initial grain temperature is comprised between 20 and 35 °C. It 

needs to be diminished to about 12 °C to avoid   degradations. 

 
 
 

 

 
 
 
 
 

 
 

 

State of the art: 
 
 

The main method used to cool the grain is to ventilate the silos with 

external air using fans. The drawback of this method is that we can’t 

plan properly the cooling as we can’t control the external 

temperature. In that, we usually have to wait several months to 

reach the target temperature (~12 °C). 

Description of the solution: 
 
 

The use of a refrigeration unit allows to cool the ventilation air before 

it passes through the grain. The cooling unit is connected to the 

ventilation network of the silo via a sheath. It is mobile and adaptable 

to any type of silo. This method allows a fast and efficient grain 

stabilization which duration can be limited to 2 weeks. 

Factors  of applicability: 
 
 

The best sites where this solution can be installed are: 

- Very high concrete cells (>30 m) 

- Air transported from outside to cells using distribution sheaths 

- High turnover rates (>2) 

Providers: 

Company Model Comments 

 

 
Borghi s.r.l. 

 

 
Freddy 

 
The system can be 

moveable and 

shared between  

several plants 

 
 
 

Consergra S.L. 

 

F40TD 

F200TD F450TD 

 

Energy savings on ventilation: 15% to 50%  
Investment: ~50 000€ 

Total energy savings: 5 to 25 % 

Other gains: 

The refrigerated ventilation allows to cool the grain very quickly compared to the standard ventilation. The grain does not have time to 

deteriorate. Therefore, its quality and value will be better. 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Motor replacement to reduce 
bottlenecks 

Sector:   

Process: Handling 

Energy concerned: Electricity 

Process share in total consumption: 10% to  30% 

Country: France 

Functional need: 
 
 

Handling is the main functional need of a grain silo. It is involved in 

all phases of grain processing (reception, drying, dispatch, ...). 

 

 
 
 
 
 

 

 
 
 
 
 

State of the art: 
 
 

The grain is handled in the plant using belt conveyors, elevators or 

chain conveyors. These equipment work with electrical engines 

and operate with a nominal flow rate. If one of these equipment 

has a lower nominal flow rate than the others, it will enforce its flow 

rate to the others, which will reduce their operating efficiency. 

Description of the  solution: 
 
 
 

The idea is to identify bottlenecks and increase their flow rate. To 

do so, electrical motors has to be replaced by more powerful 

ones. This will increase the flow rate of the track and the energy 

efficiency by improving the load factor of the equipment. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Very wide sites 

- Sites high turnover rates 

Providers: 

Company Model Comments 

 

 
ABB 

 

 
M3BP 

 

Energy savings on handling: 5% to 20%  
Investment: ~10 000€ 

Total energy savings: 2% to 8% 

Other gains: 

The travelling time of grain will be reduced. It will increase the industrial performance of the plant. 
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D5.2 “Existing Cost-effective Solutions” 

 

 

Moisture measurement equipment at the 
inlet and outlet of dryers 

Sector:   

Process: Drying 

Energy concerned: Electricity and thermal 

Process share in total consumption: 50% to  90% 

Country: France 

Functional need: 
 

 
The grain has to be dried when its initial moisture content is higher  

than 15%. The drying process is done by blowing hot air through 

the grain. Moisture content of the grain is measured at the entrance 

of the plant. Since the grain can be dried some hours latter (48h at 

most), its humidity at the entrance of the dryer can differ from the 

initial measurement. The moisture content is also measured at the 

exit of the dryer each hour. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

State of the art: 
 
 

Moisture measurements are carried out manually by taking samples 

from the grain pile and by using a humidometer. 

Description of the  solution: 
 
 

The goal of this energy efficiency action is to measure continuously 

and automatically the grain moisture at the inlet and at the outlet of a 

dryer. The measurement device uses microwaves and is directly 

connected to the handling equipment at the inlet and the outlet of the 

dryer. This solution will minimize overdrying and allow the operator to 

adjust the air flow rate in the dryer. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Sites with ig corn production 

- Sites with different kinds of grain dried: corn, wheat, rape… 

Providers: 

Company Model Comments 

 

 
Berthold France 

SAS 

 

 
Micro-Polar 

 

Energy savings on drying: ~5%  
Investment: from 5 000 € to 20 000  € 

Total energy savings: 3% 

Other gains: 

The monitoring of the grain moisture content will increase the quality of the grain because over-drying will be limited. 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Installation of LED lightings 

Sector:          

Process: All 

Energy concerned: Electricity 

Process share in total consumption:  100% 

Country: France 

Functional need: 
 
 

Lighting is one of the main needs of industrial plants and buildings. It 

usually counts for 20% to 50% of energy consumption in buildings, 

and up to 10% in industry. 

 
 
 
 
 
 
 

  
 
 

 
 
 
 
 
 
 
 

State of the art: 
 
 

Currently, a large variety of conventional lamps can be found in the 

facilities. The main technologies used are: 

- Incandescent light bulbs 

- Arc lamps or gas discharge lamps 

- Sulphur lamps 

Description of the  solution: 
 
 

 

The solution is to replace each conventional lamp with an equivalent 

LED product. As compared to conventional equivalents, the power 

demand of LED devices is usually divided by two while providing the 

same illuminance. This allows substantial energy savings. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Sites with a high running time of the process (2 or 3 shifts a  day) 

- Sites with big lighting needs 

Providers: 

Company Model Comments 

 

Clever Energies - 

Osram 

 

 
LED 

 

This solution may 

include product 

service 

Energy savings on lighting: 30% to 60%  
Investment: 50 to 200 €/lamp 

Total energy savings: ~2% 

Other gains: 
 

Maintenance cost reduction 

Lighting quality increase 
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D5.2 “Existing Cost-effective Solutions” 

 

 

Insulation of singular points in hot water 
or steam pipes 

Sector:     

Process: Scalding, evisceration and splitting 

Energy concerned: Thermal 

Process share in total consumption: 20% to  50% 

Country: France 

Functional need: 
 
 

In many slaughterhouses, boilers are used to produce steam that 

meets different needs throughout the facility. In that, the steam can 

be used either as an exchange fluid to meet a heating need 

(especially for the production of hot water), or to serve directly in the 

various processes (the steam is then lost). The main processes 

concerned by the production of steam are: slaughtering, scalding, 

evisceration and carcass splitting. 

Before: 

 

 
After: 

 
 

 

 
 
 

 

State of the art: 
 
 

The steam or hot water coming from the boilers is distributed through 

a network that feeds all the consumers of the plant. These networks 

are generally isolated to minimize thermal losses. Nevertheless, 

there are still some singular points such as valves or exchangers 

which aren't insulated. The energy lost at these singular points can 

be significant. 

Description of the solution: 
 
 

The solution is an insulating and removable thermal mattress 

manufactured in a standard way or tailored for the singular point for 

which it is intended (valves, pumps, exchangers, steam traps, ...). 

They are made from glass fabric coated with silicon and double 

stitched with Kevlar wire.. They are also perfectly waterproof. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Facilities with big steam or hot water needs 

- Facilities with large steam or hot water networks 

Providers: 

Company Model Comments 

 

 
ThermoPocket 

 

 
ThermoPocket 

 

This solution is eligible 

for white certificates 

Energy savings on 
scalding, evisceration and 
splitting : 

  

10% 

 
 
Investment: 300€/mattress 

Total energy savings: 2% to 5% 

Other gains: 

 
The solution provides better protection against burns. 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Variable speed drivers on cooling fans 

Sector:    

Process: Drying 

Energy concerned: Electricity 

Process share in total consumption: 20% to 50% 

Country: France 

Functional need: 
 

During the storage phase, the grain is submitted to various 

threats likely to deteriorate it: metabolic reactions, germination, 

molds, insects… 

In order to avoid these problems, the grain is stabilized by 

decreasing its temperature. 

The initial grain temperature is comprised between 20 and 35 °C. It 

needs to be diminished to about 12 °C to avoid   degradations. 

 

 
 
 
 

 
 
 
 

 

State of the art: 
 
 
 

The main method used to cool the grain is to ventilate the silos with 

external air using fans. Silos usually consist of several cells. Each 

ventilator can ventilate several cells at the same time or one by one. 

In addition, the cells can contain different kinds of grain. The yield of 

the fan varies greatly depending on the number of ventilated cells 

and the type of grain. 

Description of the  solution: 
 
 
 

The goal of this energy efficiency action is to adjust the air flow rate 

of the fan according to ventilation conditions (number of cells 

ventilated, kind of grain) so that the yield is maximized. 

Factors  of applicability: 
 
 
 

The best sites where this solution can be installed are: 

- Sites with many cells 

- Sites with different kinds of grain 

Providers: 

Company Model Comments 

 

 
Schneider Electric 

 

 
ATV 

 

This solution is 

eligible to white 

certificates 

 

ABB 

 
 

ACS 

 

This solution is 

eligible to white 

certificates 

Energy savings on cooling : 10% to 20 %  
Investment: from 10 000 € to 50 000  € 

Total energy savings: 2% to 10% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

3. Italy 
 

 
Permanent grid analyzer to optimize 
electric consumptions in real time 

Sector:           

 Process: All 

Energy concerned: Electricity (net efficiency) 

Process share in total consumption:  80-90% 

Country: Italy 

Functional need: 
 

Electric networks are often affected by many inefficiencies, both 

from the supplier and the consumer side. Wrong design and sizing 

of the motors, as well as their age can affect heavily the efficiency of 

the net, causing an increase of consumption and low power factor. 

The net can also affected by harmonics which can decrease the 

useful life of the motors. 

Such disturbances of the power supply can lead to the malfunction 

and/or burning of the electrical equipment, or part of it, and can be 

generated by the user’s power supply systems, by the connected 

loads or even by the supplier of the electrical service. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

State of the art: 
 

Self made and not systematic measurements are often taken, 

just when the problems occur, without a continuous campaign of 

measurements. 

Description of the  solution: 
 

The goal is to obtain a constant and continuous increase in the 

electrical efficiency, to the evaluation of the electrical consumption 

of the line/machine as a preventive and maintenance check or for 

the correct dimensioning of the power factor correction’s groups 

and of harmonic filtering systems, as well as for the recording and 

the following evaluation of those disturbances or alterations of the 

power supply that have an impact on the voltage, the current or 

the network frequency. 

Factors  of applicability: 
 
The installation on the local electric net, to measure the following 

parameters: 

Power parameters: Voltage, Current, Active Power, Inductive- 

Capacitive, Apparent, Power Factor, Frequency, Total Harmonic 

Distortion THD%, voltage and current’s single harmonic 

components of each phase up to the 50th order; 

Energy data: Active Energy, Inductive-Capacitive, Apparent; 

Quality parameters: Voltage’s Growth Factor, percentage 

Quality of the electrical supply, WA and Pst Flicker, unbalance and 

asymmetry of the three-phase electric system, as well as the 

typical swift voltage variations such as increases, drops and   

interruptions. 

Providers: 

Company Model Comments 

 
 
 
 

 
ASITA 

 
 
 
 

 
CIR/e3 

 
 
 

http://www.asita.co

m/pr 

odotti/network-

quaity- energy-

parameters/cir- 

ep.php 

 

Energy savings: 
 

Investment: from 1 500 € to 10 000  € 

Total energy savings: 

Other gains: 
 

To increase the useful working life of the motors. 

  

http://www.asita.com/pr
http://www.asita.com/pr
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Biogas digester 

Sector:  

Process: 

Energy concerned: Electric and thermal 

Process share in total consumption: Variable 

Country: Italy 

Functional need: 
 
 
Cattleshed for milk production have to manage great amount of livestock waste 

each day, with significant disposal and management costs. 

 

 
 
 

 

 

State of the art: 
 
 
 

The organic waste are usually treated and used as soil fertilizers in the 

surrounding fields, according to the national laws about the spreading of this 

kind of residues. 

Description of the solution: 
 

Anaerobic digestion is widely used as a source of renewable energy. The 

process produces a biogas, consisting of methane, carbon dioxide and 

traces of other ‘contaminant’ gases. So, a biogas digester allows to produce 

energy from the livestock waste, exploiting the anaerobic digestion of the 

microorganism which break down biodegradable material in absence of 

oxygen. As part of an integrated waste management system, anaerobic 

digestion reduces the emission of landfill gas into the atmosphere. 

This biogas can be used directly as fuel, in combined heat and power gas 

engines or upgraded to natural gas-quality biomethane. The nutrient-rich 

digestate also produced can be used as fertilizer. 

With the re-use of waste as a resource and new technological approaches that 

have lowered capital costs, anaerobic digestion has in recent years received 

increased attention among governments in a number of countries. 

Factors of applicability: 
 
Pressure from environmentally related legislation on solid waste disposal 

methods in developed countries has increased the application of anaerobic 

digestion as a process for reducing waste volumes and generating useful 

byproducts. Methane and power produced in anaerobic digestion facilities 

can be used to replace energy derived from fossil fuels, and hence reduce 

emissions of greenhouse gases, because the carbon in biodegradable 

material is part of a carbon cycle. Methane and power produced in 

anaerobic digestion facilities can be used to replace energy derived from 

fossil fuels, and hence reduce emissions of greenhouse gases, because the 

carbon in biodegradable material is part of a carbon cycle. The methane in 

biogas can be burned to produce both heat and electricity, usually with a 

reciprocating engine or microturbine often in a cogeneration arrangement 

where the electricity and waste heat generated are used to warm the 

digesters or to heat buildings. 

Excess electricity can be sold to suppliers or put into the local grid. 

Providers: 

Company Model Comments 

 
 
 
 
 
 
 

IES Energy 
Group 

  
 
 
 
 
 
 

http://www.iesbiogas.it/it/ 

mito-piccoli-impianti/225 

Energy savings: Variable  
Investment: 

 
100 000 € 

Total energy savings: Variable 

Other gains: 

  

http://www.iesbiogas.it/it/
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Seeds dryers with recovery of the warm 
air flow 

Sector:  

Process: Drying 

Energy concerned: Thermal and electric 

Process share in total consumption:  75% 

Country: Italy 

Functional need: 
 
 

Dryers are used for the drying of cereals and oilseeds in order to 

improve their storage and conservation quality. 

The product is loaded in the upper part of the dryer, descends by 

means of gravity through the drying column and  loses  humidity  

until reaching the desired parameters. 

The particular geometry of the ducts in  which  the  product  flows  

and the pulse outlet guarantee a homogeneous flow and a 

continuous product mixing. 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

State of the art: 
 
 

Normal, or old dryers, (shown as "ciclo continuo" dryer in the photo) 

have a continuous flow of air in the device, passing through the 

cereal and then exiting from the upper part of the  dryer. 

Description of the  solution: 
 

 
Energy saving driers permit an additional saving in the energy 

management since they pre-heat the air entering the burner by 

means of thermic exchange of the hot air exiting the burner (see air 

flow diagram below). 

In addition to this, the air entering the dryer is taken from the 

aspirating ducts positioned on the upper part consequently the fresh 

air inlet is always favored. 

Factors of applicability: 
 

 
The solution depends on the type and quantity of product to be 

dried. To achieve the best energy saving, even higher than 25% in 

terms of fuel, the device should be customized according with the 

conditions and the different stages of production on site. Some 

types of seeds, in particular oilseeds and soya, can present more 

difficulties than others to apply the solution and, furthermore, the 

result of energy saving is lower. 

Providers: 

Company Model Comments 

Tecnograin Mulmix   

Energy savings:  20-30% (depending on the size of the 
plant) 

 
 

Investment: 

Total energy savings: 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Biomass cogeneration plant 

Sector:          

 
Process: 

Energy concerned: Electric and thermal 

Process share in total consumption:  Variable 

Country: Italy 

Functional need: 
 
 

These kinds of industries always need great amounts of both 

thermal and electric energy, and they usually use fossil fuels such 

as natural gas or diesel to cover the heating demands. Electricity 

and natural gas, as well as other fuels, are generally provided by 

suppliers through contracts specifically designed for industries. 

 
 
 
 

 

 
 
 

 
New Eng Gassificatore 

State of the art: 

Description of the  solution: 
 

A biomass cogeneration plants is a system of different high tech 

devices providing renewable and sustainable energy with low cost. 

Its usage allows to save money for the thermal consumption and to 

produce electric energy for self-consumption and the possible 

introduction of the residual energy into the national grid. The 

gasifier, through the gasification process, produces the syngas, 

quite similar to the natural gas. Syngas is used to feed modified 

Stirling engines, producing both electricity and thermal power. 

Factors  of applicability: 
 

 
The aim of the installation of a biomass cogeneration plant is to 

reduce the fossil fuels consumption reducing, as well, the energy 

bills. The biomass usage can be an optimal solution for the feeding 

of a cogeneration plant especially in the areas for which the 

methane is not available, like some areas in the hinterland of the 

country. Moreover, there is the possibility to use various biomass 

feedstocks, including the by-products from agrarian and 

agroindustrial processes. 

Syngas presents many impurities, also depending on the set up of 

the combustion process. A specific filtering system is needed to use 

the syngas in the process. 

Providers: 

 

Company 
 

Model 
 

Comments 

 
 
 
 
 

New Eng 

  
 
 
 

http://www.neweng.

eu/ 

english/cogeneratio

n.ht ml# 

Energy savings on the process: Variable  
Investment: € 100.000 -  300.000 

Total energy savings: Variable 

Other gains: 

  

http://www.neweng.eu/
http://www.neweng.eu/
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Inertial tanks for cold water 

Sector:          

 
Process: cold water 

Energy concerned: Thermal 

Process share in total consumption:  Variable 

Country: Italy 

Functional need: 
 
 

Storage and cold conservation are the processes which need the 

greatest energy consumption, because it can last for several months 

in very different temperature conditions. Efficient systems for the cold 

production are important measures for the energy saving. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cold water tank 
(Fiorini and 
Cordivari) 

State of the art: 
 
 

Refrigeration plants of the agro-industries consume great amounts of 

water and energy, usually without any accumulation system for the 

produced cold water. 

Description of the  solution: 
 

An inertial cooled water tank allows easy and abundant production of 

water for each type of service. It can be connected with central 

heating systems, forced circulation solar and provided with further 

integration systems. 

 
The tank increases the ability of the system and improves the 

durability of the refrigerating machines connected by reducing the 

number of starts of the same machines. 

Factors  of applicability:  
 
 

They can be integrated and installed with heat pumps, solar plants 

or other cooling systems. Some models permit the accumulation 

both of the hot and the cold water, so they can help energy saving 

during the whole year. 

- carbon steel storage tanks 

- anti-condensation insulation 

- insulation in closed cell elastomeric foam: very flexible 

and high resistant to steam diffusion 

- suitable for use in residential and commercial applications 

- maximum working pressure: 95°C 

- AR 100 with brackets for wall installation 

Providers: 

Company Model Comments 

 

 
CORDIVARI 

 http://www.cordivari.co 
m/Calorifiers/Inertial_ta 
nks/horizontal_galvaniz 
ed_chilled_water_tank 

 
 

 
ROSSATO 

 
 

 
AR 80-1500 

 

http://en.rossatogroup. 
com/prodotti/bollitori-e- 

accumuli/accumuli- 
inerziali.html 

 
 

 
FIORINI 

 http://www.fiorinigroup. 
it/scambiatori-calore- 

pompe-serbatoi- impianti-
solari- 

termici.aspx?lang=en& 
cat=12&prod=120 

Energy savings on the process: 70%  
Investment: from 700 € to 3 000  € 

Total  energy savings: 

Other gains: 

http://www.cordivari.co/
http://en.rossatogroup/
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Heat pumps 

Sector:          

 
Process: cooling systems 

Energy concerned: Thermal 

Process share in total consumption:  Variable 

Country: Italy 

Functional need: 
 

Food & Beverage industries require several kind of cooling ,such as 

the temperature control to reduce the food and beverage bacterial 

load and the quick freezing/cooling of pre-cooked of frozen foods. 

High precision temperature control in the various processes needs 

to ensure increased productivity, ensuring that the product reaches 

each stage of the production process in precise and repeatable 

conditions, and safeguarding the all-important organoleptic 

properties of the finished product such as taste, color and smell. 

 

 

 
 
 

MTA  HAE evo tech - heat pump 

State of the art: 
 
 

Argo industries have to afford high expenses for the air cooling 

and cold water production. 

Description of the  solution: 
 

 
A heat pump is a device that transfers heat energy from a source of 

heat to a destination called a "heat sink". Heat pumps are designed 

to move thermal energy in the opposite direction of spontaneous 

heat transfer by absorbing heat from a cold space and releasing it 

to a warmer one. A heat pump uses a small amount of external 

power to accomplish the work of transferring energy from the heat 

source to the heat sink 

Factors  of applicability: 
 
 

Since heat pumps are designed to take energy from a low grade 

(temperature) source and upgrade that heat to a higher grade 

(temperature) they are useful for any application where that is 

required within the practical operating ranges (typically from –20°C 

up to 55°C but increasingly now 80°C). 

 
Thus they are able to extract heat from the Air, Water or Ground 

sources and upgrade it to heat living/working spaces and hot water 

or other applications 

Providers: 

Company Model Comments 

 
ROSSATO 

 
Air inverter maxi 

 

 
 

 
MTA 

 
 

 
HAEevo Tech 

 

http://www.mta- 
it.com/eng/products/pr

o 

cess-cooling/air-
cooled- 

heat-pumps-1/haeevo- 
tech.php 

Energy savings on the process:  
Investment: 15.000-20.000 € 

Total  energy savings: 

Other gains: 
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Solar thermal system 

Sector:          

 Process: 

Energy concerned: Thermal 

Process share in total consumption:  Variable 

Country: Italy 

Functional need: 
 
 

Agro-industries have considerable thermal consumes, due to many 

processes such as drying, pasteurization, water warming for the 

machineries and locals cleaning, signification, sterilization and 

others. 

 
 
 
 
 
 

 
 

 
 
 

 
Solar thermal 

plant 

State of the art: 
 

 

Old boilers, usually fueled with fossil fuels, involve great expenses 

with an important impact on the energy balance of the cooperatives. 

Description of the  solution: 
 

A solar thermal system allows to directly transform the incident solar 

energy on a surface in thermal energy, without any pollutant 

emission and with an economic advantage due to the missing use 

of the traditional energetic sources. Modern plants can produce hot 

water even in difficult irradiation conditions. The solar thermal 

solution becomes particularly suitable if supported also by national 

incentives mechanisms, and it can be integrated with photovoltaic 

systems and with the other existing plants. 

Factors  of applicability 
 
 

Industrial and agrarian application of solar thermal plant can regards 

all productive sector which need hot air or water, at temperatures 

between 20 and 250°C. They usually have payback period of less 

than 10 years, with an useful life of the system of about 20 years. For 

the elevated request of hot water for pasteurization, cleaning and 

water preheating, they are a particularly interesting solution in the 

dairy sector. With the use of economic air-panels, it is possible to 

produce hot air for the drying of cereals and agricultural production. 

It can be very useful for energy saving in the cleaning processes, 

with water temperature under 100°C. 

Providers: 

Company Model Comments 

 

WP ENERGY 
  

http://www.wpenergy.it/se 
rvizi/aziende-energie- 

rinnovabili/solare-termico- 
industriale/  

 

 
Nextville 

 http://www.nextville.it/Sol 
are_termico/697/Settore_ 
industria_e_agricoltura 

 
 

Sun Service 

 http://www.sunservicesrl.i 
t/solare-termico-per- edifici-

industriali-e- aziende-
agricole.html 

 
 
 

Energyexpert 

 http://www.energyexpert.it 

/impianto-solare-per- 
produzione-energia- 

termica/campi-di- 
applicazione 

 

Costruzioni solari  http://www.costruzionisol 
ari.it/grandimpianti.php 

Energy savings on the process: up to 70%  
Investment: 

Total  energy savings: 

Other gains: 

http://www.wpenergy.it/se%20rvizi/aziende-energie-%20rinnovabili/solare-termico-%20industriale/
http://www.wpenergy.it/se%20rvizi/aziende-energie-%20rinnovabili/solare-termico-%20industriale/
http://www.wpenergy.it/se%20rvizi/aziende-energie-%20rinnovabili/solare-termico-%20industriale/
http://www.wpenergy.it/se%20rvizi/aziende-energie-%20rinnovabili/solare-termico-%20industriale/
http://www.nextville.it/Sol
http://www.sunservicesrl.i/
http://www.energyexpert.it/


 

47 
 

D5.2 “Existing Cost-effective Solutions” 

 

 

Non-conventional heat exchanger to 
recover heat from wastewater 

Sector:  

Process: Washing 

Energy concerned: Thermal 

Process share in total consumption:  2% 

Country: Italy 

Functional need: 
 
 

 
The washing water, in the first stages of the process and for the 

general washing procedures as well, loaded with impurities, is 

normally drained at temperatures that are still quite interesting from a 

recovery point of view. The energy contained in the drains can thus 

be transferred to the clean water entering the plant and/or be stored 

for future usage. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

State of the art: 
 
 

Normally, the water used for washing is disposed of directly through 

the disposal system, causing a loss of water and thermal energy, as 

well. In some cases, there is the recover of the water, usually 

connected with a filtering system. 

Description of the  solution: 
 
 

RCR is a non-conventional heat exchanger especially designed to 

claim otherwise wasted energy out of polluted wastewater. 

RCR is able to heat up fresh water and simultaneously cool down 

effluents, thus cutting down energy bills and meeting legal 

requirements on effluent temperatures. Its unique operating 

principle, based on a rotating exchanging shaft, makes the unit 

self-cleaning. 

Factors  of applicability: 
 

 

RCR is used in several industries such as textile care and finishing, 

dyeing, leather, paper and food. 

It is a free-standing unit occupying minimal space, usually placed at 

the end of the processing line and not interfering with the process 

itself. 

Gravity fed, the RCR does not need pumps except in those 

exceptional situations where the flow is intermittent and for which a 

surge tank is recommended. 

Providers: 

Company Model Comments 

 
 
 

 
Pozzi 

 
 
 

 
RCR-EOP 

 
 
 
 

http://www.pozzienerg
y 

.it/index.html 

 

Energy savings: 
 
Investment:   pay-back time of the investment in 3-6  months 

Total  energy savings: 

Other gains: 
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Capacitors for Power Factor Correction 

Sector:          

 
Process: 

Energy concerned: Electric 

Process share in total consumption:  Variable 

Country: Italy 

Functional need: 
 
 

 
The production of reactive energy due to the operativity of electric 

engines may represent a considerable cost for every kind of agro- 

industry, due to the penalties linked to certain quotes of reactive 

energy reaching the distribution energy grid. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COMAR 
Power Factor 
Correction 

State of the art: 
 
 

Old engines with a not proper sizing for the whole production 

phases can cause phase displacements into the national grid due to 

the a reactive load. 

Description of the  solution: 
 
 
 

The usage of capacitor batteries in parallel with the engines controls 

the reactive energy production, increasing the power factor (cos φ), 

decreasing the reactive energy emissions into the distribution grid 

and allowing to avoid the connected penalties. Furthermore, even the 

efficiency of the connected motors increases with the capacitor 

installation. 

Factors  of applicability:  
 

The installation of a capacitor for the power factor correction of 

motors and transformers is desirable when the machines are not 

properly sized or do not work in full load conditions. Capacitors allow 

to significantly reduce energy costs with a quite low initial 

investment. 

Providers: 

Company Model Comments 

 
 

COMAR 

 http://www.comarcond. 

com/?s=rifasatori&lang 

=it 

Energy savings on the process:  
Investment: 650 € 

Total  energy savings: 

Other gains: 
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Solar cooling - Absorption chilling 

Sector:          

 
Process: cooling systems 

Energy concerned: Electric 

Process share in total consumption:  Variable 

Country: Italy 

Functional need: 
 

Many processes of an agro-industry working with fruit, milk meat and 

foodstuffs in general, need low temperature and refrigeration 

systems, especially for the storage and the transportation. 

 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
KOBLAN solar 

cooling system 

State of the art: 
 

Energy consumed now-a-days is no longer during the Winter but 

during the summer for air conditioning and refrigeration processes. 

The expenses for refrigeration and cooling represent a very 

important share of the global monthly outgoings of an agro-industry, 

especially during summer. 

Description of the  solution: 
 

Solar Cooling technology is a plant engineering technique which 

uses hot water of solar collectors to produce chilled water or air 

conditioning. The cold in this way produced is used in buildings as a 

mean for  cooling the ambient or in industries as preservation or 

thermal stabilization instrument. The more frequent installed Solar 

Cooling plants in Italy are realized by means of absorption chillers 

with liquid, which is a solution of lithium bromide. These machines 

generate chilled water from heat sources which temperature is just 

under 100° centigrade, according to energetic performances of 

vacuum solar collectors. 

Factors  of applicability: 
 

The absorbers available and reliable on the market go from 15 kW 

to more than one megawatt of cooling capacity. 

The absorbers with water-lithium bromide mix are freeze cycles 

which evaporation mean is the hot water, from 70° to 95° centigrade, 

produced by the solar collectors and stored in hot tanks. The 

evaporation and condensation 

processes of the salts solution provide cold water at a temperature of 

7° centigrade, which will be temporarily stocked in a cool storage to 

supply the radiant floor/ceiling systems or fan-coil type cooling 

systems. 

To obtain chilled water, absorbers need to dissipate the energy that 

can be used 

for the production of hot water. 

This type of plant, coupled with the existing electric chillers, 

completes the main 

part of the energetic needs of cooling the building or of the process in 

which it is integrated. 

The particular feature of these machines is their low-electricity-

consumption. However, the best way to think at Solar Cooling is as a 

global plant that also satisfies the Winter heating requests and the 

production of industrial or DHW. 

Providers: 

Company Model Comments 

 
 
 
 
 

 
KLOBEN 

  
 
 
 
 
 

http://en.kloben.it/conte 

nts/view/18 

Energy savings on the process:  
Investment: 

Total  energy savings: 

Other gains: 

http://en.kloben.it/conte
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4. Sweden 
 

 
 
 

Winter standards dryers 

Sector:     

Process: Support 

Energy concerned: Thermal 

Process share in total consumption:  50% 

Country: Sweden 

Functional need: 
 
 

 
indirect heated dryers must be prepared to not freeze wintertime, 

which might result in very high costs 

 

State of the art: 
 
 

There are several ways to handle winter temperatures, where having 

dryer batteries heated by the burner is one of the most used 

historically, this is though often a very expensive way to do it. 

Description of the  solution: 
 
 

Depending on the type of dryer battery there are different 

possibilities, draining the batteries, using a small electric heater or 

using glycol are possible solutions. Just by improving the 

temperature controlling substantial savings can be achieved. 

Factors  of applicability: 
 

The best sites where this solution can be installed are: 

- Only applicable when dryers are indirect heated, i.e. having 

water batteries 

- Temperatures at least in periods are below zero degrees 

Providers: 

Company Model Comments 

 

Local HVAC 

entrepreneur 

  

Energy savings on drying: 0%  
Investment: from 0 € to 10 000 € 

Total energy savings: 3% 

Other gains: 
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Resetting standards 

Sector: Arable crops, drying and storage    

Process: Drying 

Energy concerned: Thermal and electrical 

Process share in total consumption:  100% 

Country: Sweden 

Functional need: 
 
 
 
 

Reach the right capacity with the right energy usage 

 
 
 
 

standard 
settings 

 

 

 
 
 
 

State of the art: 
 
 
 

Many dryers are old and have had different problems with different 

solutions over the years resulting in non-optimal settings. 

Description of the  solution: 
 
 

 

By analyzing air flows, temperatures and air pressure, deviations 

from standards can be discovered. These deviations have different 

origins and might be relevant, but might also result in significant 

capacity and energy losses, and should in that case be eliminated. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- all facilities that not are running according to standard capacities 

 

Providers: 

Company Model Comment
s  

 
Mundus 

  

Energy savings on drying: 0-20%  
Investment: from 0 € to 10 000 € 

Total energy savings: 0-20% 

Other gains: 
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Converting from fuel oil to bio oil 

Sector:   

Process: Drying 

Energy concerned: Thermal 

Process share in total consumption:  50% 

Country: Sweden 

Functional need: 
 
 

A lot of heat is used to dry the grains. 

 

State of the art: 
 
 

Heat generation is made by fuel oil fueled burners. 

Description of the solution: 
 

The goal of this action is to replace fuel oil by renewable bio oil to 

reduce climate impact and costs. The main measures are to 

replace burner, insulate fuel tank and all pipes, install electric heater 

in fuel tank, trace pipes with electric heating wires and install extra 

fuel filters. There are several different fractions of fuel oil, e.g. B-10 

and B25, which melts at -10 and 25 degrees respectively. The B25 

fraction is significantly cheaper than fuel oil but also needs some 

heating to be useable. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Existing infrastructure for fuel oil on  site 

 

Providers: 

Company Model Comments 

 

 
Alloljeteknik 

  

Energy savings on drying:   
Investment: from 100 000 € to 500 000  € 

Total energy savings:  

Other gains: 

The bio oils discussed are byproducts from different processes and are assessed as fossil free 
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Reducing stand by losses 

Sector:     

 
Process: Support 

Energy concerned: Thermal and electrical 

Process share in total consumption:  50% 

Country: Sweden 

Functional need: 
 
 
 
 
 

Energy should be used when the silo is open and running. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

State of the art: 
 
 
 
 

There are several power switches to be turned off when closing the 

facility, easy to forget one or several, resulting in high and uneven 

consumption night time. 

Description of the  solution: 
 
 

 
By analyzing consumption night time and in weekends you find 

losses and are able to install equipment supporting the right 

behavior. Typical improvements are new routines or power 

switches connected to time or connected to other switches, e.g. 

when turning of the light air compressor is also turned off. 

Factors  of applicability: 
 
 
 

The best sites where this solution can be installed are: 

- Uneven consumption outside opening  hours 

Providers: 

Company Model Comments 

 

 
Local electrician 

  

Energy savings on drying: 0%  
Investment: from 0 € to 1 000 € 

Total energy savings: 3% 

Other gains: 

increased awareness which might result in savings also during opening  hours 

  



 

54 
 

D5.2 “Existing Cost-effective Solutions” 

 
 
 

Dryer controlling 

Sector:   

Process: Support 

Energy concerned: Thermal and electrical 

Process share in total consumption:  50% 

Country: Sweden 

Functional need: 
 
 
 

Hitting the target moisture 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 

State of the art: 
 
 

 

The speed of the dryer is controlled manually after taking moisture 

samples at least hourly, resulting in significant differences in 

moisture content, overdrying and many hours spent with analyzing 

moisture content. 

Description of the  solution: 
 
 
 

By analyzing both incoming and outgoing moisture content the 

system knows how much water there is in the dryer and optimizing 

the speed from that data to minimize over- and underdrying. 

Hardware needed are sensors and control unit, the software is web 

- based. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- This specific solution is only for SF-dryers 

 

Providers: 

Company Model Comments 

 

 
Tornum 

 

 
IDC 

 

Energy savings on drying: 5%  
Investment: from 10 000 € to 50 000  € 

Total energy savings: 3% 

Other gains: 

All parameters are logged with ten minutes intervals and reports are sent monthly, which makes it easy to also analyse capacity utilization. 
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Converting from fossil fuel to district 
heating 

Sector:     

Process: Drying 

Energy concerned: Thermal 

Process share in total consumption: 50% to  90% 

Country: Sweden 

Functional need: 
 
 
 
 
 

A lot of heat is used to dry the grains. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

State of the art: 
 
 
 

Heat generation is made by old fossil fueled burners with limited 

efficiency. 

Description of the  solution: 
 

The goal of this energy efficiency action is to move the heat 

generation from on-site fossil fuel supplied old burners to 

centralized high efficient bio fuel supplied modern burners which 

have spare capacity in the drying season. This solution will 

decrease primary energy usage, minimize local maintenance work 

and eliminate CO2 emissions. The main hardware needed is a heat 

exchanger connected to the district heating grid. Typically some 

changes in piping is needed to fit to the new solution. 

Factors  of applicability: 
 

 
The best sites where this solution can be installed are: 

- Site located in neighborhood of centralized heat generation plant 

- Water as energy carrier in dryers 

Providers: 

Company Model Comments 

 

 
Högfors 

  

Energy savings on drying: ~5% 
 

Investment: from 100 000 € to 1 000 000  € 

Total energy savings: 3% 

Other gains: 
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5. Greece 
 
 
 

Chiller 

Sector:            

 Process: 

Energy  concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 

Indirect cooling, future-compatible natural refrigerants and life 

cycle cost are important factors to be considered for chillers. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

State of the art: 
 

In industrial application, chilled water or other liquid from the chiller is 

pumped through process or laboratory equipment. Industrial chillers 

are used for controlled cooling of products, mechanisms and factory 

machinery in a wide range of industries. Chillers for industrial 

applications can be centralized, where a single chiller serves 

multiple cooling needs, or decentralized where each application or 

machine has its own chiller. 

Description of the  solution: 
 

 

ChillPAC ammonia-based chillers feature an ultra- compact format 

so narrow that they can even pass through a normal doorway. This 

is achieved by having an extra-compact shell-and-plate 

evaporator/condenser, oil separator and control system all built in 

and fully integrated into a unique vibration-resistant design. 

 
This means ChillPAC units provide exceptional refrigeration capacity 

– taking full advantage of the many different models of ultra-reliable 

SABROE reciprocating compressors – while only taking up a 

minimum of space. This makes ChillPAC units ideal in installations 

where space is limited, and where there are restrictions on the 

refrigerant charge used. 

 
ChillPAC chillers are most cost-effective when 

fitted with a variable-speed drive (VSD) that makes it easy to deal 

with changing circumstances and different operating  requirements. 

Factors  of applicability: 
 
 

Greater cooling effect from a smaller refrigerant charge, and 

optimum load structure over the entire capacity range. Higher output 

per unit kW/kg refrigerant, lower unit cost and lower installation 

costs. 

Providers: 

Company Model Comments 

 

 

SABROE 

 

 

ChillPAC 108 

 

Energy savings on the process:  
Investment: 

 
2.000-10.000 Euros 

Total  energy savings: 3-6% 

Other gains: 

 



 

57 
 

D5.2 “Existing Cost-effective Solutions” 

 
 
 

Smart Energy Controller 

Sector:          

 
Process: 

Energy concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 
 
 

• Integrated Remote Energy Management System (EMS) 

• Highest savings & minimum losses 

• Shortest ROI with consistent saving 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

State of the art: 
 
 
 
 

Currently, most of the facilities have installed BMS but usually 

there is no dynamic voltage stabilization. 

Description of the solution: 
 
 
 

ComEC dynamically controls and stabilizes the voltage provided to 

all loads in the facility generating immediate energy savings of up to 

18%, improving power quality, as well as reducing stress on 

electrical equipment which extends its lifetime and minimizes its 

downtime and maintenance costs. ComEC is composed of several 

transformation cells controlled by a microprocessor. Each 

transformation cell utilizes PowerSines Induced Negative Voltage 

(INV™) technology for dynamic voltage optimization. 

Connecting and disconnecting transformation cells enables different 

voltage reduction levels and stabilizes the output voltage. 

Factors  of applicability: 
 
 

Dynamic Voltage Stabilization at user-defined voltage levels. Online 

Measurements of all electric network parameters 

Providers: 

Company Model Comments 

 
 

Power Sines 

 
 

ComEC VS 

 

Energy savings on the process:  
Investment: 5.000-30.000 Euros 

Total energy savings: 5-20% 

Other gains: 
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Cloud Solution 

Sector:          

 Process: 

Energy concerned: Electrical 

Process share in total consumption: Variable 

Country: Greece 

Functional need: 
 
Limited power availability in remote conditions. 

Remote or unmanned stations that need data collection. 

Limited space requiring a compact solution. Operation in 

extreme temperatures and/or dusty environments. 

Secure data connectivity due to company policy or regulatory 
requirements. 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

State of the art: 
 
Modbus is a serial communications protocol originally published 

by Modicon (now Schneider Electric) in 1979 for use with its 

programmable logic controllers (PLCs). Simple and robust, it has 

since become a de facto standard communication protocol and is 

now a commonly available means of connecting industrial 

electronic devices. The main reasons for the use of Modbus in the 

industrial environment are: 

- developed with industrial applications 

in mind, openly published and royalty-

free, 

- easy to deploy and maintain, 

moves raw bits or words without placing many restrictions on 

vendors. Modbus enables communication among many devices 

connected to the same network, for example, a system that 

measures temperature and humidity and communicates the 

results to a computer. Modbus is often used to connect a 

supervisory computer with a remote terminal unit (RTU) in 

supervisory control and data acquisition (SCADA) systems. 

Description of the solution: 
 
Matrikon UA Modbus Gateway provides a simple and secure 

method to gain access to data from RTUs, PLCs, or any other 

devices that use the MODBUS data protocol. This versatile 

device is compact and rugged enough for use in applications 

where space and power are limited and wide ambient 

temperature swings are possible. Matrikon UA Modbus Gateway 

connects to third party Modbus devices regardless of what vendor 

they are from. With support for multiple Modbus variants, 

Matrikon UA Modbus Gateway easily integrates all legacy and 

modern Modbus data sources into the OPC UA architecture. 

Once Matrikon UA Modbus Gateways have been installed in the 

field, they can be completely managed remotely. Any 

configuration changes can be achieved without sending any 

engineers into the field. 

Factors of applicability: 
 
Secure and reliable data from remote PLC’s and devices. 

Providers: 

Company Model Comments 

 
MATRICON 

OPC 
Server/Gateway 

 

Energy savings on the process:  

Investment: 
 

3.000-15.000Euros 

Total energy savings: 3-8% 

Other gains: 
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Motor Efficiency Controller 

Sector:         

Process: 

Energy  concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 

Motors are in need for: Harmonics-free motor startup, Reduced 

maintenance and downtime, Harmonics filtration and Power Factor 

Correction. 

 
 
 

 
 
 
 
 

State of the art: 

 
 

Currently, most of the facilities use soft starters. A motor soft starter 

is a device used with AC electrical motors to temporarily reduce the 

load and torque in the power train and electric current surge of the 

motor during start-up. This reduces the mechanical stress on the 

motor and shaft, as well as the electrodynamic stresses on the 

attached power cables and electrical distribution network, extending 

the lifespan of the system. 

Description of the solution: 
 

Sinusoidal Motor Efficiency Controller for Constant Speed, 

Variable Load 

AC Motors. This multifunctional controller improves energy 

efficiency, reliability, and reduces operating expenses by controlling 

the voltage supplied to the motor. 

Voltage Control Technology that Benefits More than Frequency 

Control and Goes Beyond Soft Starters. 

Factors of applicability: 
 
 

Industrial: Granulators, grinders, shredders, mills, vacuum pumps, 

hydraulic pumps, mud and sludge pumps, conveyors, bucket 

elevators, mixers, presses, fans and more 

Providers: 

Company Model Comments 

 

Power Sines 

 

SinuMEC 

 

Energy savings on the process:  
Investment: 5.000-30.000 Euros 

Total energy savings: 5-20% 

Other gains: 
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Operational Intelligence 

Sector:          

 Process: 

Energy concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 

To stay competitive, companies must continually innovate, improve 

and streamline their operations. But accurately identifying how and 

where to improve operations can be extraordinarily challenging if the 

data that holds the answers is scattered among different incompatible 

systems, formats and processes. 

 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

State of the art: 
 
 

Currently organizations are trying to move beyond calendar and use- 

based asset maintenance - a costly practice that doesn't take into 

account the reliability and health of the asset. Through data-driven 

insights, maintenance engineers can see exactly which assets are 

critical and understand the health of each asset in real time, and 

compare its current condition to historical performance. Through 

asset intelligence, organizations reduce downtime, failure and 

production loss with preventive maintenance, longer equipment life 

and predictable expenditures - efficiencies that can transform 

operational   costs. 

Description of the  solution: 
 

An open, scalable architecture and more than 450 off-the-shelf 

proprietary interfaces give the PI System its unique ability to collect 

high-fidelity time-series data from a diversity of sources - agnostic to 

system, standard, language, frequency, delivery speed, format or 

device. 

 
Designed to store millions of data points, the PI System centralizes 

both time-series and event-based data in real time. Information silos 

merge, system incompatibilities are eliminated, and all data sources 

become unified. What remains is a responsive, fully integrated 

information infrastructure that presents one version of the truth to all 

users and provides incisive, decision-ready knowledge on the spot. 

Factors of applicability: 
 

 

- optimizing processes elevating quality 

- increasing asset health and uptime improving energy efficiency 

- managing risk and regulatory compliance advancing safety 

performance 

Providers: 

Company Model Comments 

 
 

OSIsoft 

 
 

PI System 

 

Energy savings on the process:  
Investment: 30.000-100.000 Euros 

Total energy savings: 10-30% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Smart Lighting Solution 

Sector:          

 Process: 

Energy  concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 

In few industries are the needs for lighting so varied, yet essential to 

day-to-day business operations, than in agriculture. From dairy 

barns and feedlots, to maintenance facilities and storage areas, the 

challenge is to get the right amount of lighting to facilitate operations 

cost- effectively. 

 
 
 

 

  
 
 
 

 
 
 
 
 

 

State of the art: 
 
 

Currently, most of the facilities use lamps with high energy  

consumption or they use led lamps without a proper management 

system installed. Therefore, the lights remain on during all the period 

of each work shift independently of the area occupation and the 

specific operation needs. 

Description of the  solution: 
 
 

The solution solves these challenges by providing better, higher 

quality lighting and illumination levels via a system that is highly 

controllable and energy efficient. Its rugged industrial design is well-

suited to agricultural applications, providing years of maintenance-

free lighting — no re-lamping or re-ballasting required — in all 

temperature conditions and includes a line of hazardous location 

fixtures for facilities requiring Class I Div2, Class II Div2, and Class 

III safety certifications. 

https://www.digitallumens.com/solution/agriculture/ 

Factors  of applicability: 
 
 

A networked business intelligence platform is the perfect choice for 

agricultural facilities. Proven in millions of square feet around the 

world, this flexible IoT system starts with lighting and is easily 

expanded through additional sensors to provide the control necessary 

to improve efficiency, productivity, and safety. 

Providers: 

 

Company Model Comments 

 
 

DIGITAL LUMENS 

 
 

SiteWorx/Lightru
les 

 

Energy savings on the process:  
Investment: 5.000-200.000 Euros 

Total energy savings: 2-5% 

Other gains: 

 

 

http://www.digitallumens.com/solution/agriculture/
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D5.2 “Existing Cost-effective Solutions” 

 
 

Manufacturing Execution System 

Sector:          

 Process: 

Energy concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 

Get total control of operations and maximize the value of production. 

Reduce time losses, downtime and waste to cut operational costs 

and environmental impact. 

Secure consistent product quality and full control of food safety. 

Create full end-to-end traceability from raw material to consumer. 

Customize freely and be ready for the future. 

 
 

 

 
 
 
 

 
 
 

State of the art: 
 

Manufacturing execution systems (MES) are computerized 

systems used in manufacturing, to track and document the 

transformation of raw materials to finished goods. MES provides 

information that helps manufacturing decision makers understand 

how current conditions on the plant floor can be optimized to 

improve production output. MES works in real time to enable the 

control of multiple elements of the production process (e.g. inputs, 

personnel, machines and support services). 

Description of the  solution: 

 

One and only MES (Manufacturing Execution Systems) solution 

for food production that covers the entire operation – from raw 

material reception to finished goods. 

Digitalize entire operation – across all of the sites – no matter the 

level of automation today and no matter what equipment used. 

Provide transparent information within the factory and in the entire 

supply chain – from raw material to consumption. 

Secure a flexible and future-proof solution thanks to scalability, 

modularity, software maintenance support, dynamic updates and 

licensing and customizable functionalities. 

Factors  of applicability: 
 
 
 

Plant automation. Food production. Food safety. Packaging. 

Traceability. 

Providers: 

Company Model Comments 

 

 
 
 
 

Tetra Pak 

 

 
 
 
 

MES Suite 

 

Energy savings on the process:  
Investment: Variable 

Total energy savings: 5-20% 

Other gains: 

  



 

63 
 

D5.2 “Existing Cost-effective Solutions” 

 
 

Wireless Sensor Network 

Sector:          

 Process: 

Energy  concerned: Electrical 

Process share in total consumption:  Variable 

Country: Greece 

Functional need: 
 
 

Industrial maintenance is the term for the process of keeping the 

equipment running at peak efficiency in a factory. It includes 

scheduled cleaning, parts replacement and lubrication, as well as 

repairs. The field of industrial maintenance does not involve just the 

repair of already existing malfunctions. Preventive maintenance 

typically is an important part of the field. As modern industrial 

machinery is expensive, it is usually important for businesses to 

ensure the upkeep of their investment. Preventive maintenance also 

may help ensure that machinery is safe, which can assist in 

maintaining the health of   workers and equipment users. 

 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 

State of the art: 
 
 

Companies waste billions due to inefficient maintenance 

management. Projected onto the direct maintenance costs of 450 

billion Euros in all European production plants, a savings potential 

arises of around 70 billion Euros a year. Alone in Germany 14 billion 

Euros are spent too much on maintenance every year. 

Description of the  solution: 
 
 

Wireless Sensor Networks (WSNs) can be used to monitor different 

parameters related to industrial maintenance such as temperature, 

humidity, vibration and many other parameters. The monitoring of 

these parameters allows minimizing time and money as well as 

maximizing production. 

Factors  of applicability: 
 

This infrastructure helps monitoring industrial motors in real-time to 

offer a better control for preventive maintenance. 

Redundancy within the system guarantees a perfect performance. 

Quick and easy scalability allows facing peaks in production. 

High secured environment protects public data. 

Friendly user interface provides field workers with a tool to ease 

maintenance. 

Flexible infrastructure helps improving growing. 

As a result of this Wireless Sensor Network, industrial motors can be 

monitored in real-time to improve preventive maintenance. 

Providers: 

Company Model Comments 

 
 
 
 

 

Libelium 

 
 
 
 

 

Waspmote 

 

Energy savings on the process:  
Investment: 

 
1.000-30.000 Euros 

Total  energy savings: 2-7% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Active Harmonic Filter 

Sector:          

 Process: 

Energy concerned: Electrical 

Process share in total consumption: Variable 

Country: Greece 

Functional need: 
 
 
The increasing demand of electrical power and the awareness of the 

necessity of energy saving is very up to date these days. Also the 

awareness of power quality is increasing, and power factor correction 

(PFC) and harmonic filtering will be implemented on a growing scale. 

Enhancing power quality – improvement of power factor – saves costs 

and ensures a fast return on investment. 

 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

State of the art: 
 
Every electric load that works with magnetic fields (motors, chokes, 

transformers, inductive heating, arc welding, generators) produces a 

varying degree of electrical lag, which is called inductance. This lag of 

inductive loads maintains the current sense (e.g. positive) for a time 

even though the negative-going voltage tries to reverse it. This phase 

shift between current and voltage is maintained, current and voltage 

having opposite signs. During this time, negative power or energy is 

produced and fed back into the network. When current and voltage 

have the same sign again, the same amount of energy is again needed to 

build up the magnetic fields in inductive loads. This magnetic reversal 

energy is called reactive power. 

In AC networks (50/60 Hz) such a process is repeated 50 or 60 times a 

second. So an obvious solution is to briefly store the magnetic reversal 

energy in capacitors and relieve the network (supply line) of this reactive 

energy. For this reason, automatic reactive power compensation systems 

(detuned/conventional) are installed for larger loads like industrial 

machinery. 

Such systems consist of a group of capacitor units that can be cut in and 

cut out and which are driven and switched by a power factor controller. 

Description of the solution: 
 
The PQSine series is an active harmonic filter system designed to 

eliminate harmonic oscillations and consequently reduce costs. 

PQSine monitors the current signal and compensates the unwanted 

elements of the measured current. Thus, the filter ensures harmonic 

suppression independently of the number of loads. It also corrects the 

power factor, improving the system efficiency while reducing harmonic 

pollution. 

Factors of applicability: 
 
Elimination of harmonics (2nd to 50th order) 

Dynamic VAR compensation (inductive and capacitive) 

Active load balancing to all three phases 

Reduction of neutral conductor currents 

Providers: 

Company Model Comments 

 

 
 
 
 

EPCOS 

 

 
 
 
 

PQSine P-Series 

 

Energy savings on the process:  
Investment: 

 

5.000-30.000 Euros 

Total energy savings: 5-10% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Wireless metering 

Sector:          

 Process: 

Energy concerned: Electrical 

Process share in total consumption: Variable 

Country: Greece 

Functional need: 
 

 
Get real-time visibility with device-level energy data and actionable 

insights that improve operational excellence and business 

performance. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

State of the art: 
 
 

At the heart of both the Internet of Energy and Manufacturing 4.0 is 

the proliferation and miniaturization of wireless sensors. Whether 

they’re inductive distance measuring sensors, oscillatory sensors, 

heat sensors, particle sensors, or energy sensors, these devices 

are the eyes and ears of every smart system. 

For manufacturing, wireless sensor technology is the secret to 

identifying improvements on the factory floor. Smart sensors can 

collect and relay granular data all day every day - without requiring 

any sort of additional equipment or energy upgrades. Every issue, 

from detecting machine idling and sequencing issues to identifying 

issues such as air leaks or inefficient chillers, can be identified 

through granular-level data. 

Description of the solution: 
 

 
By clamping on the outgoing electrical wire from the circuit breaker, 

the non-invasive sensors harvest the magnetic field as a power 

source for monitoring the flow of electricity and sending information 

wirelessly in real-time. Transmitting data wirelessly through the 

bridge, they deliver energy information every 10 seconds to 

PowerRadar, the solution's cloud–based analytics platform. 

PowerRadar provides users with a powerful interface to monitor, 

measure, report, and understand electrical energy consumption 

from the site level to an individual device level. Insight into energy 

usage enables users to optimize operations, processes and 

maintenance resources. 

Factors of applicability: 
 

 
Real-time energy monitoring and IoE. Decrease machine downtime 

with preventive and predictive maintenance. 

Providers: 

Company Model Comments 

 
Panoramic 

Power 

 
PAN-10 
PAN-12 
PAN-14 

 

Energy savings on the process:  
Investment:  

 
1.000-20.000 Euros 

Total energy savings: 
3-9% 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

6. Portugal 
 
 

Capacitor banks 

Sector:          

Process: n.a. 

Energy concerned: electric power 

Process share in total consumption: n.a. 

Country: Portugal 

Functional need: 

 
The low power factor is undesirable as it causes an increase in 

current, resulting in additional losses of active power in all the 

elements of power system from power station generator down to the 

utilization devices. Reactive energy consumption means pay more for 

the same energy. 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

State of the art: 

 
The application of capacitors in electric power systems is intended for 

the control of power flow, improvement of stability, voltage profile 

management, power factor correction, and loss minimization. 

Description of the solution: 
 
In simple terms capacitor banks are collection of capacitors connected together in 

series or parallel depending upon requirement. They are primarily used for 

compensating electrical power system, mainly to regulate Reactive power. In an 

AC electrical system there are three kinds of power viz. Active , Reactive and 

Real power. 

There is term called power factor(P.f) 

P.F.= Real power / 

Apparent power(Active + reactive) 

In order to have an efficient power system, and to maintain the transmission 

voltage profile within the prescribed limit , we need to keep power factor  close 

to 1. 

Regulation of Reactive power or P.F is achieved by absorbing or releasing 

leading and lagging VARs. which is done by Capacitor banks and Inductors. 

Reactive power is mainly required for magnetization of Inductive load 

(transformers, induction motors, lightning equipment etc)  . 

There is a time in a day when demand for reactive power is really high, like in 

morning when Industries start or in evening when everybody light up their bulb . 

The demand exceeds the reactive power available in the system. To supply this 

excess demand of reactive power, we need Capacitor bank or other methods of 

compensation. 

Similarly at times, amount of reactive power in a system is greater than the 

requirement, in such a case Inductors are used to absorb extra reactive power. 

Factors of applicability: 
 
 
When in the electric bill we verified that there is consumption of reactive 

energy 

Providers: 

Company Model Comments 
 

 
Schneider; 

CP 
214 
CP2
27 

CP2
53 

 

ISACOL); 
Circuitor, AB 

B  

Energy savings: n.a.  
Investment: 

 
depending 

Total energy savings: n.a. 

Other gains: 

power factor correction; limitation of pollution to the network 
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D5.2 “Existing Cost-effective Solutions” 

 
 

Variable frequency drive 

Sector:          

Process: All 

Energy  concerned: Electrical 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 

 
Frequency (or hertz) is directly related to the motor’s speed (RPMs). In 

other words, the faster the frequency, the faster the RPMs go. If an 

application does not require an electric motor to run at full speed, the 

VFD can be used to ramp down the frequency and voltage to meet the 

requirements of the electric motor’s load. As the application’s motor 

speed requirements change, the VFD can simply turn up or down the 

motor speed to meet the speed requirement. 

 

State of the art: 

Description of the  solution: 
 
 

A variable-frequency drive is a type of adjustable-speed drive used in 

electro-mechanical drive systems to control AC motor speed and 

torque by varying motor input frequency and voltage. 

Factors  of applicability: 
 
 

(1) Energy savings: Many fixed-speed motor load applications that are 

supplied direct from AC line power can save energy when they are 

operated at variable speed by means of VFD. Such energy cost savings 

are especially pronounced in variable-torque centrifugal fan and pump 

applications, where the load's torque and power vary with the square  

and cube, respectively, of the speed. (2) Control of performance: Fixed-

speed loads subject the motor to a high starting torque and to current 

surges that are up to eight times the full-load current. AC drives 

instead gradually ramp the motor up to operating speed to lessen 

mechanical and electrical stress, reducing maintenance and repair 

costs, and extending the life of the motor and the driven equipment. 

Providers: 

Company Model Comments 

 

 
Schneider 

  

 
 
 
 

Siemens; ABB 

  

Energy savings:  
Investment: 

Total energy savings: 10 to 60 % 

Other gains: 

Reduce maintenance and repair costs and extend the life of the motor and the driven   equipment. 
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Lighting systems with Leds 

Sector:          

Process: Lighting 

Energy concerned: electrical 

Process share in total consumption: 

Country: Portugal 

Functional need: 
 

 
Illuminate the interior and exterior spaces in agro-food industries, 

minimizing energy consumption and maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 

 

State of the art: 

 
LED lighting technology is on track to replace other lighting 

technologies at a rapid pace. What was once relegated to low power 

illumination such as consumer electronics, has now moved 

mainstream and can replace any source at any mounting height in an 

industrial space. 

Description of the solution: 
 
 

The use of LED technology allows less consume of energy and a 

longer lifetime compared to other commonly used technologies such 

as discharge gases or halogen. As a result, energy savings up to 75 % 

are possible, and a longer life of the lamps. The light quality and the 

light levels of LED line makes it possible to directly replace the old 

lighting by a new LED one. 

Factors of applicability: 
 

 
What aspects need to be taken in consideration when replacing a light 

source with LEDs in a retrofit scenario? 

 

The lamp base / holder screw fixing position. 

The physical dimension of the LED lamp and how it fits into the 

existing housing. 

The electrical characteristics of LEDs compared to the existing 

system. (mains voltage, low voltage, control methods). 

The location and size of the light emitting surface in relation to the 

luminaire reflector and in comparison to the original light source. 

The light distribution, lumen output and other photometric properties 

like color temperature in comparison to the original light source. 

The heat generated by the LED during operation and the maximum 

operating temperature. 

Providers: 

Company Model Comments 

PHILIPS 

 
http://www.lighting.p

hilips 

.com/main/systems/

syste m-

areas/industry 

 

OSRAM 

 

https://www.osram.c

om/cb/light-for/light-

for-industry/index.jsp 

 

Energy savings:  
Investment: 

 
Depend on the lamp 

Total energy savings: until 75% 

Other gains: 

Increase lamp life 

 

 

 

 

http://www.lighting.philips/
http://www.lighting.philips/
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Harmonic filter energy saving 

Sector:          

 Process: 

Energy concerned: Electrical 

Process share in total consumption: 

Country: Portugal 

Functional need: 
 
 
Improvement of the quality of the electricity supply by reduction of the 

electrical pollution (high content of harmonics) 

 
 
 
 

 

 
 
 
 
 
 

 

State of the art: 
 
There are two pernicious phenomena to solve in the electrical networks: 

-Elimination of harmful harmonies 

-Compensation of existing reactive energy in the installation. The device 

measures in real time the main variables of the electrical system and 

chooses the best strategy. When required, it introduces capacitive and 

inductive element configurations with the dual function of maintaining the 

power factor and providing a bandpass filter at the previously selected 

frequencies, leading to a low impedance path to minimize harmful 

harmonics in the installation. 

Description of the solution: 
 
 
The equipment acts as a capacitor bank to compensate for reactive power, 

but instead of using capacitors exclusively, it composes a resonant filter to 

one or more preselected frequencies, to present very low impedance to the 

harmonics of the network, eliminating frequencies Previously selected 

harmonies. 

Factors of applicability: 
 
 
-Reduces Maximum Power demanded between 3% and 10%. 

- Decreases the harmonic distortion of load. 

- Improves the wave form voltage facility. 

Providers: 

Company Model Comments 

 

 
aener 

 

ECONELEC 

 
In Portugal represented by  

Mastervantagem 

Energy savings: between 5 and 20% 
 

Investment: 

Total energy savings: 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

ecube-Thermal Inertia Simulator 

Sector:          

 Process: All 

Energy  concerned: electrical 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 
 
Reduce the number of cycles of the cold systems, maintaining the correct 

temperature for food preservation 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

State of the art: 

Description of the  solution: 
 

Temperature sensors are used to monitor and / or control cooling by 

measuring the circulating air temperature; However the air temperature 

change drastically, and gives a poor indication of the actual food 

temperature. The eCube is a device that contains a gel simulator of thermal 

inertia of  food; 

The control probes of the temperature of the refrigeration and/or freezing, 

are introduced in the eCube, staying in contact with the gel, providing so the 

temperature of the gel (which is simulating temperature of foods). 

Factors  of applicability: 
 
 

Most refrigeration / freezing units use sensors that install within the eCube. 
The eCube only depends on the size sensor or thermostat. The refrigeration 
/ freeze cycles of the devices are Significantly reduced (on average about 
60%). 

Providers: 

Company Model Comments 

 

 
Mastervantagem 

  

 
 

 
Luz lider 

  

Energy savings: 10 to 20% 
 

Investment: 

Total  energy savings: 

Other gains: 

Stabilization of the temperature inside the chambers; Less wear and tear of the equipment => fewer breakdowns; Less maintenance of the 

various elements of the cold system; Increasing the lifetime of the  equipment; 
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Efficient engines 

Sector:          

 Process: all 

Energy  concerned: electrical 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 

 
The energy efficiency of motors is classified according standard IEC 

60034-30. With this classification, there are five levels of   engines: 

• IE1: standard efficiency 

• IE2: high efficiency 

• IE3: premium efficiency 

• IE4: super premium efficiency 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

State of the art: 
 
 

Engines marketed from 16 June 2011 must comply with at least the   IE2 

efficiency level; As of 1 January 2015 motors between 7,5 and 375 kW 

must comply with minimum level of efficiency IE3; And from 1 January 

2017 engines between 0.75 and 375 kW must comply with the ast the IE3 

efficiency level 

Description of the  solution: 

Factors  of applicability: 

 
ADEQUATE ENGINE POWER DIMENSION: The maximum efficiency of 

the motor is between 60 and 100% of the rated load. The efficiency of the 

induction motor has a maximum around 75% of rated load. 

Below 40% of the rated load, the motor does not run under appropriate 

conditions and efficiency is low. ENGINE CONTROL: The aim is to minimize 

idle operating conditions (motors running Without product), with the use of, 

for example, sensors timers or other automatic controls. Result is stopping 

the engine when its operation is not necessary; Interruption of operation is 

made by the motor current contactor. Another possibility is the speed control 

of rotation of the motor with a variable speed drive, a process that Usually 

produces a significant increase in efficiency Energy. 

Providers: 

Company Model Comments 

 
 

SCHNEIDER 

  

 
 
 

SIEMENS; ABB 

  

Energy savings:  
Investment: 

Total  energy savings: 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 
 

Management tools 

Sector:          

 Process: All 

Energy  concerned: Electrical 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 
 

An energy management tool helps find the way to a more sustainable use 

of energy and reduce energy costs, through better knowledge and 

monitoring of energy flows. 

 

State of the art: 

Description of the solution: 
 
 

Energy management tool is composed by measuring devices (grid 

analyzers or other), a communication grid and a software application that 

allows to manage, monitor and use information to improve energy 

efficiency in the cooperative. This tool will register when, where and how 

much energy is used in each process. 

Factors  of applicability: 
 
 

An energy management system does not save energy directly by itself. 

However, it is necessary to determinate the efficiency of each process or 

equipment. Some advantages of these systems are the following ones: - 

Gives us the information we need to make the decision that saves energy - 

Electricity bill will be optimized as a result of monitoring the power demand 

and comparing it with the contracted power demand in each period. - The 

grid quality and the reactive energy consumption will be identified and as a 

result they will be easy to reduce 

Providers: 

Company Model Comments 

 
Schneider 

  

 
Circutor 

  

 
Algodue 

  

Energy savings:  
Investment:      Depends, can be between 2000 and 5000  € 

Total  energy savings: 

Other gains: 
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Photovoltaic for self-consumption 

Sector:          

 Process: all 

Energy  concerned: electrical 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 
 

Photovoltaic self-consumption responds to the needs of those who have 

significant energy intakes during the day 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

State of the art: 
 
 

Until 2015 the Portuguese legislation did not allow self-consumption of the 

electrical energy produced, obligated to sell the energy to the electric 

network. At the moment, there are in the market several solutions that 

allow producing and directly consuming the energy produced. At the 

moment, there are in the market several solutions that allow producing and 

directly consuming the energy produced. The surplus produced must be 

stored in batteries or sold to the grid. 

Description of the  solution: 
 
 

Solar cells convert sunlight directly into electricity. They are made of 

semiconducting materials similar to those used in computer chips. When 

sunlight is absorbed by these materials, the solar energy knocks electrons 

loose from their atoms, allowing the electrons to flow through the material 

to produce electricity. This process of converting light (photons) to 

electricity (voltage) is called the photovoltaic (PV) effect. Solar cells are 

typically combined into modules; a number of these modules are mounted 

in PV arrays that can measure up to several meters on a side. These flat-

plate PV arrays can be mounted at a fixed angle facing south, or they can 

be mounted on a tracking device that follows the sun, allowing them to 

capture the most sunlight over the course of a day. Several connected PV 

arrays can provide enough power for a household; for large electric utility or 

industrial applications, hundreds of arrays can be interconnected to form a 

single, large PV system. 

Factors  of applicability: 
 
 

Self-consumption installation of more than 200W and less than or equal to 

1,5kW: it requires prior communication of exploitation, through the 

electronic system of registration of the production units. 

Installation of self-consumption between 1.5 kW and 1 MW: it require prior 

registration and certification of exploitation. 

Production units over 1 MW: it requires production and operating licenses. 

Providers: 

Company Model Comments 

 

 
Mastervantagem 

  

http://www.masterv

ant agem.com/ 

 

 
Boa energia 

  
http://boaenergia.p

t/con tactos/ 

Energy savings:  

Investment: 
 

For 50Kw - about 60.000  € 

Total  energy savings: 50 kw produce about 75  KWh/year 

Other gains: 

 

 

http://boaenergia.pt/con
http://boaenergia.pt/con
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D5.2 “Existing Cost-effective Solutions” 

 
 

Good isolation of the wall surface of the 
Chamber 

Sector:          

 Process: cold 

Energy  concerned: Electrical 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 
 

Keep perishable foods in the correct temperature to preserve it, reducing 

the rate of biochemical and microbiological changes in food to extend is 

shel-life. A fundamental aspect of the energy efficiency in industrial cold 

chambers is the insulation of the wall chambers  surfaces. 

 
 
 
 
 
 
 
 

 
 
 

thickness: 

40, 60, 80, 100, 120, 150, 

180 or 200 mm 

State of the art: 
 
 
 

The polyurethane panel is the insulation with the low thermal coefficient 

with values lower than 0,025W7m K measured at 10ºC. All panel must 

have label according the UNE-EN  14509:2007 

Description of the  solution: 
 
 
 
 

To have a good efficiency in cold chambers is important to have a good 

insulation (polyurethane panel is the most used), automatic and quick 

access doors and a conditioned antechamber. 

Factors  of applicability: 
 
 
 

In accordance with current regulations and, more specifically, in view of 

the standard UNE EN 14509; At least 100 mm for temperatures above 

0ºC and 20mm for temperatures below 0ºC. 

Providers: 

Company Model Comments 

 

 

 
COLDKIT 

 

 

 
GIC 

http://www.coldkit.c

om/ 

pt/cat/productos/pai

nel- industrial-

pt/paineis- 

continuos/ 

Energy savings:  
Investment: 

Total energy savings: 

Other gains: 

  

http://www.coldkit.com/
http://www.coldkit.com/
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D5.2 “Existing Cost-effective Solutions” 

 
 

 

Solar thermal to heat water 

Sector:          

 Process: All 

Energy concerned: Thermal 

Process share in total  consumption: 

Country: Portugal 

Functional need: 
 
 
 
Solar energy offers a possibility of supply of warm water  for some needs in 
agro-food industries and sanitary warm water (at  45oC). 

 
 

 

 
 

 

 
 
 

 

State of the art: 
 
 
 

 

Commercial companies sell conventional flat collectors (with supply of warm 

water up to 70oC) or more efficient technologies such as heat pipe 

evacuated tube collectors (with supply of warm water up to 90oC). 

Description of the  solution: 

Factors  of applicability: 
 
 
 

 
Important to take in account the seasonality of energy consumption, 

and seasonality of the solar production. 

Providers: 

Company Model Comments 

 
solar termico 

 
http://www.sunenergy. 

pt/ 

 
 
 
Critical Kinetics 

 http://critical- 
kinetics.pt/ENERGIAS 
_RENOVAVEIS_ACK/ 

prod_agua_quente_ack 

.html 

Energy savings:  

Investment: 

Total energy savings: 50 to 70% of the energy 

Other gains: 

 
 

http://critical-/
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D5.2 “Existing Cost-effective Solutions” 

7. Denmark  
 

 

 

Frequency converters 

Sector:        

Process: Motors 

Energy concerned: Electricity 

Process share in total consumption: Variable 

Country: Denmark 

Functional need: 
 
 
Major electricity consuming-devices like pumps, fans, elevators, 
compressors or conveyor belts operate at variable charges [1]. If the speed 
of the engine is modified in order to be sure that it always works in optimal 
conditions for the given process and that the engines do not demand more 
power than necessary, the energy saving potential is considerable. 

 

State of the art:  
 
 
According to International Energy Agency, around half of the electricity 
used globally is consumed in electric motor systems (around 60% of 
manufacturing electricity consumption in different countries). Motors are 
used to drive different equipment systems such as pumps, fans, 
compressed air systems, material handling, processing systems, etc. 
Industrial pumps, fans, and compressed air systems which together 
account for over 70% of electricity use in industrial motor systems.  

Description of the solution: 
 
 
Frequency converters are connected to all motors and to an electronic 
management system, allowing access to real time process data from all 
motors. The state-of-the-art frequency converters optimizes motor energy 
use compared to DOL (Direct-on-line) motor starters. In addition it provides 
greater flexibility and saves storage space compare to alternatives.  

Factors of applicability: 
 
 
Everywhere, with particular relevance for industries with larger electricity 
uses for motors. 

Providers: 

Company Model Comments 

Danfoss VLT AutomationDrive [3]   

Siemens SINAMICS [4]  

Energy savings: 
15% for compressors [4] 
50 % for fans [4] Investment: Variable 

Total energy savings: 5-15 % [3] 

Other gains: 
More flexible control mechanisms than DOL (Direct-on-line) motor starters offer can help reduce downtime and maintenance costs. 

 
[1] Training document 
[2] SP-cards (Variable Charges) 
[3] http://drives.danfoss.dk/newsstories/pe/vlt%C2%AE-frekvensomformere-sikrer-optimal-driftstid,-h%C3%B8j-pr%C3%A6cision-og-
reducerer-arlas-energiforbrug/#/ 
[4] http://w3.siemens.dk/home/dk/dk/core_topics/future-of-
manufacturing/pages/arla%20sparer%20en%20tredjedel%20af%20energien%20med%20intelligent%20styring%20af%20k%C3%B8let
%C3%A5rne.aspx# 

 
 
 

http://w3.siemens.dk/home/dk/dk/core_topics/future-of-manufacturing/pages/arla%20sparer%20en%20tredjedel%20af%20energien%20med%20intelligent%20styring%20af%20k%C3%B8let%C3%A5rne.aspx
http://w3.siemens.dk/home/dk/dk/core_topics/future-of-manufacturing/pages/arla%20sparer%20en%20tredjedel%20af%20energien%20med%20intelligent%20styring%20af%20k%C3%B8let%C3%A5rne.aspx
http://w3.siemens.dk/home/dk/dk/core_topics/future-of-manufacturing/pages/arla%20sparer%20en%20tredjedel%20af%20energien%20med%20intelligent%20styring%20af%20k%C3%B8let%C3%A5rne.aspx
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AC Drives for pump control 

Sector:          

Process: Pumping 

Energy concerned: Electrical 

Process share in total consumption: Variable 

Country: Denmark  

Functional need: 
 
 
Pumps are essential for the production process at dairies, and this 
constitutes a considerable source of energy consumption.  

 

State of the art:  
 
 
According to International Energy Agency, around half of the electricity 
used globally is consumed in electric motor systems (around 60% of 
manufacturing electricity consumption in different countries). Motors are 
used to drive different equipment systems such as pumps, fans, 
compressed air systems, material handling, processing systems, etc. 
Industrial pumps, fans, and compressed air systems which together 
account for over 70% of electricity use in industrial motor systems.  

Description of the solution: 
 
Using AC drive applications for pump control can increase energy 
efficiency. The AC drive accelerates the pump motor quickly but smoothly 
to its running speed. A smooth start-up reduces the stress on the electrical 
network and on the pump's mechanical parts, and reduces pressure spikes 
in the pipeline. Continuous control of the running speed also allows the 
product's manufacturing process to be optimized. This results improve 
reliabilitity and process control.  

Factors of applicability: 
 
 
All industrial sites with noteworthy energy consumption for pumps. 

Providers: 

Company Model Comments 

 
Danfoss 

  
VACON 100 [2] 

[3] 
  

  

Energy savings: ~5%  
Investment: 

 
Variable 

Total energy savings: 5-15% 

Other gains:   

 

 

 

 

[1] SP Card    

[2] http://danfoss.ipapercms.dk/Drives/DD/Global/SalesPromotion/Brochures/ProductBrochures/UK/VACON100/  

[3] http://drives.danfoss.com/newsstories/drives/valio-dairy/?ref=17179934252#/  

http://danfoss.ipapercms.dk/Drives/DD/Global/SalesPromotion/Brochures/ProductBrochures/UK/VACON100/
http://drives.danfoss.com/newsstories/drives/valio-dairy/?ref=17179934252#/
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Efficient Lighting 

Sector:          

Process: Lighting 

Energy concerned: Electrical  

Process share in total consumption: 1-7 % of electricity 
[1] 

Country: Denmark 

Functional need: 
 
 
 
Electricity consumed for lighting of factory space and for process lighting. 

 
 

State of the art:  
 
 
Electricity used for lighting is generally a minor concern compared to the 
overall energy consumption of the industries, but often the energy efficiency 
can be improved with minor investments and rather simple actions. 

Description of the solution: 
 
 
Decreasing the electricity used for lighting, either through increased control 
of lighting or through more efficient light sources such as LED.  

Factors of applicability: 
 
All industries use lighting, but the larger the area covered by lighting is, the 
more relevant this action is. 

Providers: 

Company Model Comments 

Aled A/S  www.aled.dk 

Solar  www.solar.dk 

Energy savings: 20 - 50% 

Investment: Variable 
Total energy savings: 1-2 % 

Other gains: 
 

 

 

 

 

 

 

Picture  Training document p. 251 
[1] Guidelines for benchmarking 

http://www.aled.dk/
http://www.solar.dk/
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Photovoltaics for Self-Consumption 

Sector:          

Process: Electrical 

Energy concerned: Electricity 

Process share in total consumption:  

Country: Denmark 

Functional need: 
 
 
 
If electricity can be produced on-site at a competitive price, the amount of 
electricity bought from the electrical grid can be reduced. 

 
 

State of the art:  
 
 
All Danish industries are connected to the electrical grid with high reliability. 
There is little need for investments in on-site back-up electrical sources. 
However, there can be an economic incentive as well as a 'green' incentive 
to install on-site PV to cover parts of the electrical energy consumption. 

Description of the solution: 
 
 
Photovoltaic panels can be installed on the industrial plants in order to 
deliver electricity for the plant itself. Surplus electricity can be sold to the 
grid, although the financial incentives for this have decreased over the past 
few years in Denmark. The size of the PV installation should therefore be 
matched with the self-consumption, if possible. In particular, as the Danish 
tax rulers for companies differ on taxes used for process energy 
consumption and higher taxed 'space heating' energy consumption (ie. for 
office spaces, lighting etc.), the best economy of the investment is 
achieved, if the PV output can match the non-process electricity 
consumption. 

Factors of applicability: 
 
 
The best sites where this solution can be installed are: 
- PV output and electricity consumption can be matched as good as 
possible 
- Buildings (roofs) have available and suitable surfaces facing south  

Providers: 

Company Model Comments 

Many PV-importers, e.g. 
  

Viva Energi 
www.vivaenergi
.dk/solceller_til

_erhverv  

 

Energy savings:   

Investment: 
Variable, est. 1100-1200 euros per 
kWp. Total energy savings: 

  

Other gains:  
 
Own PV installation does not necessarily reduce energy use, but it reduces energy consumed from grid. On average solar panels can be 
expected to produce 900 kWh/year/kW in Denmark over a period of minimum 20 years. 

Picture from SP Card 4 

http://www.vivaenergi.dk/solceller_til_erhverv
http://www.vivaenergi.dk/solceller_til_erhverv
http://www.vivaenergi.dk/solceller_til_erhverv
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Converting fossil fuel boilers to biomass 
boilers 

Sector:          
 

Process: Heat generating 

Energy concerned: Thermal 

Process share in total consumption: Variable 

Country: Denmark 

Functional need: 
 
 
Dairy industries and other agri-food industries require thermal energy for 
steam and hot water generation, and, thermal energy generation is 
generally higher than the electrical one. The efficiency of the boiler is an 
important component of the overall energy efficiency of the plant. 

 
 

State of the art:  
 
 
Most thermal boilers in industry uses fossil fuel (natural gas, fuel oil etc.), 
but significant use can be converted to being biomass-based. 

Description of the solution: 
 
 
The goal of this energy efficiency action is to convert the use of fossil fuel 
boilers with biomass boilers. There are many different biomass boilers on 
the market with the producers ranging from large international companies to 
Danish SME's. Contracting with a midsize company might make it easier to 
access a customized solution suiting the exact needs of the industrial site. 
The biomass systems can also be built with steam solutions, as it most 
likely needed for industrial use. 

Factors of applicability: 
 
Generally the best sites where this solution can be installed are: 
- Industries with access to biomass resources, e.g. using biproducts from 
own production process 
- Industries with possibilities of storing biomass on-site 

Providers: 

Company Model Comments 

Lin-Ka Energy 
 

https://www.linka.dk/da/ 

Maskinfabrikken 
Faust  

http://www.faust.dk/forside.aspx 

TwinHeat 
 

http://www.twinheat.dk/ 

Energy savings on the process:   

Investment: Variable - depending on boiler size. 
Total energy savings:   

Other gains:  

 

 

 

 

 

Pictures from https://www.linka.dk/da/produkter/  

https://www.linka.dk/da/
http://www.faust.dk/forside.aspx
http://www.twinheat.dk/
https://www.linka.dk/da/produkter/
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Converting natural gas use to biogas use 

Sector:          

Process: Gas engines 

Energy concerned: Thermal and electricity 

Process share in total consumption: Variable 

Country: Denmark 

Functional need: 
 
 
 
Some agri-food industries use cogeneration gas engines producing thermal 
energy for steam and hot water generation as well as electricity. This gas 
engine typically uses natural gas as fuel source.  

 
 

State of the art:  
 
 
Some dairies have gas engines fuelled by natural gas. Biogas can be used 
directly as a fuel source in some of the cases. 

Description of the solution: 
 
 
Switch of fuel from consumption of natural gas in boilers to the use of 
biogas in boilers. This solution has been implemented in several Danish 
dairies, and if the production of biogas (as expected) continues to 
development, it is likely to be more widespread in the future. It is also 
possible for the industrial site to build own biogas digester and/or to be 
involved directly in local biogas production [2]. 

Factors of applicability: 
 
 
Direct use of biogas is easiest to apply, when cogeneration gas engines are 
part of the production process. Involvement in biogas-production is 
particularly relevant when the industry have own suitable bi- and 
wasteproducts which can be utilized for the biogas production. 

Providers: 

Company Model Comments 

Xergi 
 

Biogas digester 

GE Jenbacher 
JMS 620 GS-

B.L. 
3 MW gas motors 

IndustriVarme 
 

Engineering/turnkey 

Energy savings on process: - 

Investment: Variable 
Total energy savings: 

Fossil fuel consumption 
reduced 

Other gains:  
 
Biogas-production can also be a way of valorising own waste products, reducing waste and energy costs simultaneously. 

[1] https://www.energy-supply.dk/article/view/286948/industrivarme_installerer_gasmotorer_hos_arla  
[2] http://www.xergi.com/news/  

 
 

 
https://www.gepower.com/gas/reciprocating-engines/jenbacher/type-6  

 
 

 

https://www.energy-supply.dk/article/view/286948/industrivarme_installerer_gasmotorer_hos_arla
http://www.xergi.com/news/
https://www.gepower.com/gas/reciprocating-engines/jenbacher/type-6
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Efficient Boilers 

Sector:          

Process:  

Energy concerned: Thermal 

Process share in total consumption: Variable 

Country: Denmark 

Functional need: 
 
 
 
Dairy industries require thermal energy for steam and hot water generation, 
and, thermal energy generation is generally higher than the electrical one. 
The efficiency of the boiler is an important component of the overall energy 
efficiency of the plant. 

 

 

State of the art:  
 
 
Almost all dairies have industrial boilers installed, but in certain cases 
energy efficiency can be increased considerably by new/modern boilers. 

Description of the solution: 
 
Replacing existing and potentially worn out energy solutions with modern 
boilers with strict energy efficiency demands can increase energy efficiency 
significantly. 

Factors of applicability: 
 
 
 
The older the existing boilers are, the more likely it is that energy efficiency 
gains can be expected through upgraded systems. 

Providers: 

Company Model Comments 

Bosch  https://www.bosch-
climate.dk/files/Bos
ch_industrielle_ked

ler_DK.pdf  

Grundfos http://dk.grundfos.com/i
ndustries-

solutions/industries/indu
strial-

boilers.html#header1  

 

E-TEK http://www.e-
tek.dk/kompakt_anlaeg/  

 

Energy savings on process: Variable 

Investment: Variable 
Total energy savings: Variable 

Other gains:   

 

 

 

 

 

Pictures from training manual, p. 85 and p. 98 
 

https://www.bosch-climate.dk/files/Bosch_industrielle_kedler_DK.pdf
https://www.bosch-climate.dk/files/Bosch_industrielle_kedler_DK.pdf
https://www.bosch-climate.dk/files/Bosch_industrielle_kedler_DK.pdf
https://www.bosch-climate.dk/files/Bosch_industrielle_kedler_DK.pdf
http://dk.grundfos.com/industries-solutions/industries/industrial-boilers.html#header1
http://dk.grundfos.com/industries-solutions/industries/industrial-boilers.html#header1
http://dk.grundfos.com/industries-solutions/industries/industrial-boilers.html#header1
http://dk.grundfos.com/industries-solutions/industries/industrial-boilers.html#header1
http://dk.grundfos.com/industries-solutions/industries/industrial-boilers.html#header1
http://www.e-tek.dk/kompakt_anlaeg/
http://www.e-tek.dk/kompakt_anlaeg/
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High Temperature Heat Pumps 

Sector:           

Process: Pasteurization and others 

Energy concerned: Thermal 

Process share in total consumption: 40% to 50% 

Country: Denmark 

Functional need: 
 
 
 
Dairy industries require thermal energy for steam and hot water generation, 
and, thermal energy generation is generally higher than the electrical one. 
Dairies also have waste heat which can be recovered. 

  

State of the art:  
 
 
Utilization of low grade industrial waste energy by means of new emerging 
high temperature heat pumps. 

Description of the solution: 
 
 
New industrial heat pump technologies can utilize waste heat and produce 
heat at 95-150 degrees C (e.g. water) which makes heat pump technology 
in many areas of dairy and other agri-food sectors [2]. Heat pumps have 
increasingly been installed in the Danish food industry during the last 
decade, but there is still a vast potential for further utilization. 

Factors of applicability: 
 
 
The best sites where this solution can be installed are: 
- Available waste heat - Many yearly hours of production (so savings can 
more easily cover investment) 
- Low temperature heat covers significant share of heat demand 

Providers: 

Company Model Comments 

Sabroe   

Alfa Laval   

Oilon   

Energy savings on heating: 35-75% [1] 
 
Investment: 

0,1-0,5 euro/kWh 
Total energy savings: 

 

Other gains: 
 
Savings on consumption of water, wastewater, chemicals (for coolings). 

[1] https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf  

[2] https://energiforskning.dk/en/project/hoejtemperatur-varmepumper-kan-bruge-lavtemperatur-spildvarme  

 

 

 

 

https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf
https://energiforskning.dk/en/project/hoejtemperatur-varmepumper-kan-bruge-lavtemperatur-spildvarme
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Condensate and Heat Recovery Systems 

Sector:           
 

Process: Heating, CIP, pasteurization etc. 

Energy concerned: Thermal 

Process share in total consumption: 50% to 90% 

Country: Denmark 

Functional need: 
 
 
 
Dairy industries require thermal energy for steam and hot water generation, 
and, generally thermal energy consumption is higher than the electrical 
one. The efficiency of the steam solutions and the heat recovery is a major 
component of the overall energy efficiency of the plant. Steam consumption 
has a direct and significant effect on energy costs. 

 
 
 
 
 

State of the art:  
 
 
Most dairies have steam solutions and heat recovery systems, but on older 
plants systems can be worn/less efficient than new, renovated or upgraded 
systems. 

Description of the solution: 
 
 
Condensate pump units, fully adjusted fitted valves and fans and new pipes 
assuring as little heat loss as possible in combination with returning the 
condensate for the boilers for reuse. Remember, each kg of condensate 
that does not come back to the input tank has to be replaced from 1 kg of 
water at environment temperature [1] 

Factors of applicability: 
 
 
 
All industries utilizing or with the option of utilizing steam solutions. 

Providers: 

Company Model Comments 

Spirax Sarco 
[2] 

 
 
 

http://www.spiraxsarco.com/D
ocuments/Food_and_beverag
e_best_practice_guide_to_ma

naging_steam_quality-
Sales_Brochure.pdf 

Energy savings on heating:   
Investment:   

Total energy savings:   

Other gains: 

[1] Training document for benchmarking auditors 

[2] http://www.spiraxsarco.com/global/dk/Industries/Documents/Stort_mejeri_opn%C3%A5r_en_%C3%A5rlig_driftsbesparelse.pdf  

 

 

 

http://www.spiraxsarco.com/Documents/Food_and_beverage_best_practice_guide_to_managing_steam_quality-Sales_Brochure.pdf
http://www.spiraxsarco.com/Documents/Food_and_beverage_best_practice_guide_to_managing_steam_quality-Sales_Brochure.pdf
http://www.spiraxsarco.com/Documents/Food_and_beverage_best_practice_guide_to_managing_steam_quality-Sales_Brochure.pdf
http://www.spiraxsarco.com/Documents/Food_and_beverage_best_practice_guide_to_managing_steam_quality-Sales_Brochure.pdf
http://www.spiraxsarco.com/Documents/Food_and_beverage_best_practice_guide_to_managing_steam_quality-Sales_Brochure.pdf
http://www.spiraxsarco.com/global/dk/Industries/Documents/Stort_mejeri_opn%C3%A5r_en_%C3%A5rlig_driftsbesparelse.pdf
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Adaptive Control of Evaporation 

Sector:           

Process:  

Energy concerned: Thermal 

Process share in total consumption: 6-8 % 

Country: Denmark 

Functional need: 
 
 
In dairies, especially related to the production of certain products, energy 
use for evaporation of liquid is considerable. 

  

State of the art:  
 
 
Evaporation is the most common way of concentrating liquid products, 
although dairies to a certain extent use membrane technologies [1]. 
Evaporation demands a high amount of heat and therefore of energy. 

Description of the solution: 
 
 
Installation of adaptive regulator connected to the evaporation process can 
in some cases reduce the energy consumption in a very cost-effective way. 

Factors of applicability: 
 
It is estimated that this can be implemented in all industrial sectors which 
produce powder and oils from animal- or plantbased sources [1] 

Providers: 

Company Model Comments 

  
  
  

  
  
  

  
  
  

Energy savings on heating: 15-25% 

Investment: 0,01 -0,1 euro/kWh [1] 
Total energy savings:   

Other gains: 

 

 

 

 

 

[1] https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf, p. 133  

https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf,%20p.%20133
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More efficient pumps 

Sector:          

Process: Pumping 

Energy concerned: Electrical 

Process share in total consumption: 

Country: Denmark 

Functional need: 
 
 
 
Pumps are essential for the production process at dairies, and this 
constitutes a considerable source of energy consumtion.  

  

State of the art:  
 
 
Existing pump solutions with external frequency converters and pressure 
controls can be exchanged with modern pumps where controls of frequency 
and pressure are built in. 

Description of the solution: 
 
 
There are several possibilities for improving energy efficiency on pumps: i. 
Adjusting the solution for the right needs, ii. More energy efficient pumps, iii. 
Energy efficient motors, iv. Less friction, v. Regulation of speed, vi. 
Improved maintenance [1]. 

Factors of applicability: 
 
 
All industrial sites using (worn) pumps. 

Providers: 

Company Model Comments 

Grundfos 
  

Energy savings on process:  

i. Adjusting the solution for the right 
needs 50%, ii. More energy efficient 
pumps 20%, iii. Energy efficient motors 
5%, iv. Less friction 30%, v. Regulation 
of speed 60%, vi. Improved 
maintenance 5% [1]. 

Investment: 0,03 euro/kWh [1] 

Total energy savings:   

Other gains:  

 

 

 

 

 

[1] https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf  

https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf
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Efficient chillers and process cooling 

Sector:          

Process: Cooling 

Energy concerned: Electricity 

Process share in total consumption: 11% [1] 

Country: Denmark 

Functional need: 
 
 
 
In the agri-food industry cooling processes are very common, either for the 
production process itself or for preservation. In any case, it often implies an 
important energy consumption with a high margin of improvement and 
optimization [3] 

 
 

State of the art:  
 
 
There are many chillers in the market, with high EER, due to the logical 
increase in efficiency, gained the last years. But in some cases, the high 
usage degree justify choose superior chillers that are unkown yet  [3]. 

Description of the solution: 
 
 
Installation of modern and efficient chillers which optimizes energy 
consumption from the compressor and reuses as much heat as possible. 

Factors of applicability: 
 
 
All sites with significant cooling processes. 

Providers: 

Company Model Comments 

Sabroe 
 
 
 

 

Energy savings on cooling: 15-40 % [3] 

Investment: Variable 
Total energy savings: 

 

Other gains:  
 
Lower maintenance costs, low vibrations and noise, steady cooling medium temperature 
  

 

 

 

 

 

 

[1] http://sparenergi.dk/erhverv/varme-og-koeling/proceskoeling   

[2] Training document for benchmarking 
  

[3] SP Card 7 
  

http://sparenergi.dk/erhverv/varme-og-koeling/proceskoeling
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Lowering process temperature 

Sector:        

Process: Pasteurisation 

Energy concerned: Thermal 

Process share in total consumption: 10 % 

Country: Denmark 

Functional need: 
 
 
 
The energy consumption for heating is closely connected to the 
temperature at which the production occurs. If it is possible to lower the 
temperature in the production process, without compromising product- or 
food safety, it will increase the energy efficiency markedly. 

  

State of the art:  
 
 
Lowering of the process temperature has been achieved in certain sectors, 
e.g. in the production of asphalt or in the production of sour juices [1]. It is 
likely that there can also be potential efficiency gains for other sectors in the 
agri-food industry. 

Description of the solution: 
 
 
The goal of this energy efficiency action is to assure that the production 
process is performed at the lowest possible temperature without reducing 
output and without quality and food safety concerns. If the process 
temperature is lowered, then less energy will be necessary for heating. 

Factors of applicability: 
 
 
A thorough consideration and evaluation of each production step as well as 
the technological possibilities must be taken into account before committing 
to this action. 

Providers: 

Company Model Comments 

  
  
  

  
  
  

  
  
  

Energy savings on process: Up to 20% 

Investment: 0,01-0,1 euro/kWh 
Total energy savings: 5-10% 

Other gains:  
 
Calculations from COWI for Danish Energy Agency (2015). Not fully clear how the results have been formed. 

 

 

 

 

[1] https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf, p. 77  

https://ens.dk/sites/ens.dk/files/Energibesparelser/kortlaegning_af_energisparepotentialer_i_erhvervslivet.pdf,%20p.%2077
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Dynamic suction pressure control on 
chillers 

Sector:           

Process: Compressed air 

Energy concerned: Electricity 

Process share in total consumption:  

Country: Denmark 

Functional need: 
 
 
 
In the agri-food industry cooling processes are very common, either for the 
production process itself or for preservation. In any case, it often implies an 
important energy consumption with a high margin of improvement and 
optimization [1]. One beneficial improvement is optimisation of suction 
pressure of the chiller.  

 
 

State of the art:  
 
 
Chillers need suction pressure, and controlling the suction pressure is one 
element in controlling energy efficiency. Many existing installations have 
either constant suction pressure or the suction pressure is controlled in a 
non-dynamic way. 

Description of the solution: 
 
 
Adaptive suction pressure optimization ensures maximum operating 
efficiency [2]. Energy efficiency research projects in Denmark have showed a 
possible 10 percent reduction in energy use in a dairy through dynamic 
suction pressure optimization [3]. 

Factors of applicability: 
 
 
Dynamic suction pressure control is least applicable, when process needs 
and production equipments need to be considered, or when the possibility of 
changing the suction pressure is limited. It is most suitable in e.g. 
refrigeration rooms and cold storage facilities.   

Providers: 

Company Model Comments 

Danfoss ADAP-KOOL 

  

Johnson Controls 
 

 

Energy savings on process: 10-15 % [2] 

Investment: 

  

Total energy savings: 10 % [3] 

Other gains:  

 
 
[1] SP Card 7 
[2] https://www.google.fi/url?sa=t&rct=j&q=&esrc=s&source=web&cd=16&cad=rja&uact=8&ved=0ahUKEwj-

hMr9ofLVAhVBEpoKHTqiDoA4ChAWCEAwBQ&url=http%3A%2F%2Fwww.danfoss.us%2Fworkarea%2Fdownloadasset.aspx%3Fid%3D
17179906469&usg=AFQjCNGOKMpp_W61s-vNOjJey4BogOOGCA  

[3] http://www.elforsk.dk/elforskProjects/337-064/337-064_Modellering%20af%20k%C3%B8leanl%C3%A6g_IPU_pdf.pdf  
  

https://www.google.fi/url?sa=t&rct=j&q=&esrc=s&source=web&cd=16&cad=rja&uact=8&ved=0ahUKEwj-hMr9ofLVAhVBEpoKHTqiDoA4ChAWCEAwBQ&url=http%3A%2F%2Fwww.danfoss.us%2Fworkarea%2Fdownloadasset.aspx%3Fid%3D17179906469&usg=AFQjCNGOKMpp_W61s-vNOjJey4BogOOGCA
https://www.google.fi/url?sa=t&rct=j&q=&esrc=s&source=web&cd=16&cad=rja&uact=8&ved=0ahUKEwj-hMr9ofLVAhVBEpoKHTqiDoA4ChAWCEAwBQ&url=http%3A%2F%2Fwww.danfoss.us%2Fworkarea%2Fdownloadasset.aspx%3Fid%3D17179906469&usg=AFQjCNGOKMpp_W61s-vNOjJey4BogOOGCA
https://www.google.fi/url?sa=t&rct=j&q=&esrc=s&source=web&cd=16&cad=rja&uact=8&ved=0ahUKEwj-hMr9ofLVAhVBEpoKHTqiDoA4ChAWCEAwBQ&url=http%3A%2F%2Fwww.danfoss.us%2Fworkarea%2Fdownloadasset.aspx%3Fid%3D17179906469&usg=AFQjCNGOKMpp_W61s-vNOjJey4BogOOGCA
http://www.elforsk.dk/elforskProjects/337-064/337-064_Modellering%20af%20k%C3%B8leanl%C3%A6g_IPU_pdf.pdf
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8. Summary 
 

Country Card Sectors Main providers 

Spain 

Geared motors and gearboxes 
 

WEG    

Machine improvement 
 

WEG, ABB, SIEMENS  

Variable Speed Drives 
 

WEG, ABB, SIEMENS  

Installation of PV Solar Cells for selfconsumption 
 

BAYWA-RE, SOLARIA   

Energy Management System        
SIEMENS, CIRCUTOR   

Real-time system to monitore and audit industrial processes by improving 
key performance  indicators                    

TEFIPRO    

Improvement of the cooling processes 
 

CIAT    

Highest EER with oil-free chillers 
 

ENGIE    

Fast cooling 
 

CLAUGER    

Biomass boiler / burner 
 

LASIAN    

High efficiency energy storage 
 

CLAUGER    

High efficiency boilers 
 

BOSCH, VIESSMANN   

Induction air system for cheese curing and aging 
 

ENGIE    

Alfalfa drying with high efficiency technology                    
DUCH DRYERS (APISA)    

Moisture measurement equipment at the inlet and outlet of dryers 
                

Berthold France SAS (PCE IBÉRICA, S.L.)    

Grain cooling using a refrigerating machine 
                

Consergra S.L. (APISA)    

Smart Lighting Solution 
 

DIGITAL LUMENS (Genia Global Energy)    

Improvement of the ventilation processes (air quality conditions)        
DAIKIN    

Improvement of Air Conditioning 
 

DAIKIN    

Compact Refrigeration condensing units 
 

DAIKIN    

Improvement of the cooling processes 
 

DAIKIN    

Floating condensation/evaporation system 
 

SCHNEIDER ELECTRIC    
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Country Card Sectors Main providers 

France 

Floating HP for refrigerating systems 
 

SCHNEIDER ELECTRIC    

Variable speed drivers on drying fans 
               

SCHNEIDER ELECTRIC, ABB   

Heat recovery on boilers 
      

BABCOCK WANSON    

Automatic operation of ventilation 
               

MTE    

Grain cooling using a refrigerating machine 
               

BORGHI, CONSERGRA   

Motor replacement to reduce bottlenecks 
               

ABB    

Moisture measurement equipment at the inlet and outlet of dryers 
               

BERTHOLD FRANCE SAS    

Installation of LED lightings 
 

CLEVER ENERGIES-OSRAM    

Insulation of singular points in hot water or steam pipes 
      

THERMOPOCKET    

Variable speed drivers on cooling fans 
               

SCHNEIDER ELECTRIC, ABB   

 

 

Country Card Sectors Main providers 

Italy 

Permanent grid analyzer to optimize electric consumptions in real time 
 

ASITA    

Biogas digester 
 

IES Energy Group    

Seeds dryers with recovery of the warm air flow 
               

TECNOGRAIN, MULMIX   

Biomass  cogeneration plant 
 

New Eng    

Inertial tanks for cold water 
 

CORDIVARI, ROSSATO, FIORINO  

Heat pumps 
 

ROSSATO, MTA, ENERGYEXPERT, 
COSTRUZIONI SOLARI 

Solar thermal system 
 

WP ENERGY, NEXTVILLE, SUN SERVICE  

Non-conventional heat exchanger to recover heat from wastewater 
          

POZZI    

Capacitors for Power Factor Correction 
 

COMAR    

Solar cooling - Absorption chilling 
 

KLOBEN    
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Country Card Sectors Main providers 

Sweden 

Winter standards dryers 
 

Local HVAC entrepreneur    

Resetting standards 
 

MUNDUS    

Converting from fuel oil to bio oil 
 

ALLOLJETEKNIK    

Reducing stand by losses 
 

Local electrician    

Dryer controlling 
 

TORNUM    

Converting from fossil fuel to district heating 
 

HÖGFORS    

 

Country Card Sectors Main providers 

Greece 

Chiller 
 

SABROE    

Smart  Energy Controller 
 

POWER SINES    

Cloud Solution 
 

MATRICON    

Motor Efficiency Controller 
 

POWER SINES    

Operational Intelligence 
 

OSIsoft    

Smart Lighting Solution 
 

DIGITAL LUMENS    

Manufacturing Execution System 
 

TETRA PACK    

Wireless Sensor Network 
 

LIBELIUM    

Active Harmonic Filter 
 

EPCOS    

Wireless metering 
 

PANORAMIC POWER    
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Country Card Sectors Main providers 

Portugal 

Capacitor banks 
 

SCHNEIDER ELECTRIC, CIRCUTOR, ABB  

Variable frequency drive 
 

SCHNEIDER ELECTRIC,  SIEMENS, ABB  

Lighting systems with Leds 
 

PHILIPS, OSRAM   

Harmonic filter energy saving 
 

AENER    

ecube-Thermal Inertia Simulator 
 

MASTERVANTAGEM, LUZ, LIDER   

Efficient engines 
 

SCHNEIDER ELECTRIC, SIEMENS, ABB  

Management tools 
 

SCHNEIDER ELECTRIC, CIRCUTOR, ALGODUE  

Photovoltaic  for self-consumption 
 

MASTERVANTAGEM, BOA ENERGIA   

Good isolation of the wall surface of the Chamber 
 

COLDKIT    

Solar thermal to heat water 
 

SOLAR TERMICO, CRITICAL KINETICS   
 

Country Card Sectors Main providers 

Denmark 

Frequency converters 
 

DANFOSS, SIEMENS 

AC Drives for pump control 
 

DANFOSS 

Efficient lighting 
 

ALED A/S, SOLAR 

Photovoltaics for self-consumption 
 

MANY PV-IMPORTERS, E.G., VIVA ENERGI 

Converting fossil fuel boilers to biomass boilers 
 

LIN-KA ENERGY, MASKINFABRIKKEN FAUST, TWINHEAT 

Converting natural gas use to biogas use 
 

XERGI, GE JENBACHER, INDUSTRIVARME 

Efficient boilers 
 

BOSCH, GRUNDFOS, E-TEK 

High temperature heat pumps 
 

SABROE, ALFA LAVAL, OILON 

Condensate and Heat Recovery Systems 
 

SPIRAX SARCO 

Adaptive control of evaporation 
 

 

More efficient pumps 
 

GRUNDFOS 

Efficient chillers and process cooling 
 

SABROE 

Lowering process temperature 
       

 

Dynamic suction pressure control on chillers 
 

DANFOSS, JOHNSON CONTROLS 




