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1 Introduction 
 
This document is the third and final deliverable of Task 2.2 ï Mapping energy sources potential for 

low carbon heating and cooling, which is a task under Work Package 2 ï Mapping H&C Demand 

and Supply. Task 2.2 is related to the quantification and mapping of the potential of various low 

carbon sources for heating and cooling. Examples of such sources are: solar thermal, heat pumps, 

excess heat from the industry or heat extraction from water bodies such as lakes and sewage pipes. 

 

This task is further subdivided in three sub-tasks, each covering different sources of low carbon 

heating and cooling: 

¶ T2.2.1 Conventional sources evaluation: Solar, biomass, geothermal (responsible partner: 

VITO) 

¶ T2.2.2 Unconventional sources evaluation: Sea, lakes, rivers, sewage, underground network, 

sewage network, data centres (responsible partners: TUD, RINA-C) 

¶ T2.2.3 Industrial excess energy evaluation: excess heat and cooling coming from industries, 

ports, waste incinerators and power plants (responsible partners: VITO, RINA-C) 

The methods to quantify and map the potential of these various low carbon H&C sources, however, 

share the same basic structure. This deliverable is the last of the three, discussing the methodologies 

to map the sources of excess heat and cooling from industry. This deliverable will be finalized in 

M21, however it is possible that once the PLANHEAT Planning and Simulation Modules are in a later 

stage of development, and detailed validation activities have been undertaken, the methodologies 

presented in this deliverable will be updated accordingly.  

 

The sources that are included in this deliverable are: 

 

o Excess heat from industry  

o Excess cooling from 

Á LNG terminals 

Á Natural gas decompression stations 
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2 Industrial excess heat 
 

2.1 Methods selected 
 
The selected methods for mapping the available excess heat from industrial sources are  developed 
specifically for the PLANHEAT project by RINA-C. Different methods will be described below, to take 
into account different levels of data availability. For large industries, the method is based on CO2 
emissions that are correlated to the energy consumption of the plant in line with the STRATEGO 
project1; for smaller industrial facilities, a correlation has been retrieved between available excess 
heat and the footprint area of buildings based on the experience of RINA-C in carrying out energy 
audits at smaller industrial facilities. 
 

2.1.1 Assessment based on CO2 emissions 
 
The method for larger facilities is based on CO2 emission values taken from the E-PRTR (European 
Pollutant Release and Transfer Register) database2 that includes data on pollutant releases from 
industries belonging to nine industrial macro-sectors (energy, production and processing of metals, 
mineral industry, chemical industry, waste and waste water management, paper and wood 
production and processing, intensive livestock production and aquaculture, animal and vegetable 
products from the food and beverage sector, and other activities). 
The CO2 emissions are directly connected to the fuel input of the specific industry through the 
emission factor for the fuel used; adapting values from IPCC [1], the following conversions are used: 

- 1 tCO2 corresponds to 4.95 MWh of input natural gas (EF 0.202 kgCO2/kWh); 
- 1 tCO2 corresponds to 3.56 MWh of input oil (EF 0.281 kgCO2/kWh); 
- 1 tCO2 corresponds to 2.89 MWh of input coal (EF 0.346 kgCO2/kWh). 

Once the fuel type is known, the input energy can be calculated as described above. 
After that, the amount of available excess heat can be estimated by taking into account the amount 
of heat that is not recoverable because used in the industrial process or lost into the environment. 
 
Therefore, the formula used to estimate available excess heat is: 

ὡὌ Ὁ Ͻ
ρ

ὉὊ
Ͻρ ὶὩὧ 

Where: 

- ὡὌ  is the annual amount of excess heat available (MWh/y); 
- Ὁ is the annual amount of CO2 emitted (tCO2/y); 

- ὉὊ  is the fuel emission factor (tCO2/MWh); 

- ὶὩὧ is the fraction of heat not recoverable because used in the industrial process or lost 
into the environment (%). 

 
For each industrial sector, the typical fuel used (and, therefore, the related emission factor) as well 
as the typical ὶὩὧ factor are presented in the Table 1 below, together with the typical temperature 
level of the available excess heat. In case more accurate data regarding the fuel used and/or the 
degree of internal heat recovery and/or the temperature level are available, they can be used and 
the values obtained will be more accurate. 
 
 
 

                                                
1 http://stratego-project.eu/ 
2 http://prtr.ec.europa.eu/ 
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Sector 
Fuel 

 
typical 

╔╕█◊▄■
 

[MWh/tCO2] 

►▄╬░▪◄ 
 
typical 

Temperature 
Level 

 

Animal and vegetable products from 
the food and beverage sector 

NG 4.95 10% 
Low 

(<40°C) 

Chemical industry NG 4.95 25% 
High 

(>70°C) 

Energy sector mix 3.80 50% 
Medium 

(40-70°C) 

Intensive livestock production and 
aquaculture 

NG 4.95 10% 
Low 

(<40°C) 

Mineral industry coal 2.89 25% 
Medium 

(40-70°C) 

Refining of mineral oil oil 3.56 50% 
High 

(>70°C) 

Other activities NG 4.95 25% 
Medium 

(40-70°C) 

Paper and wood production 
processing 

NG 4.95 25% 
Medium 

(40-70°C) 

Production and processing of metals coal 2.89 25% 
High 

(>70°C) 

Waste and waste water management NG 4.95 25% 
Low 

(<40°C) 
Table 1: Default values per industrial sector to assess the excess heat supply based on CO2 -

emissions 
 

 
2.1.2 Assessment based on the footprint area of buildings 
 
For smaller industries, not included in the E-PRTR database with their CO2 emissions, the selected 
method is based on the area of the industrial building and on typical values of fuel consumption per 
unit of surface, available from a database of energy audits carried out by RINA-C. Since buildings of 
the same area can have a significantly different energy input based on the number of working hours 
(represented, e.g., by the number of daily working shifts), also this factor is considered in the 
estimation of the available excess heat. 
 
Therefore, the formula used to estimate available excess heat is: 
 

ὡὌ ὃ Ȣ ȢϽὊὅ Ͻὔ Ͻρ ὶὩὧ 

Where: 

- ὡὌ  is the annual amount of excess heat available (MWh/y); 
- ὃ Ȣ Ȣ is the footprint area of the industrial building (m2); 
- Ὂὅ  is the annual fuel consumption per unit of building area and working shift 

(MWh/m2/y/shift); 
- ὔ  is the number of daily shifts (-); 

- ὶὩὧ is the fraction of heat not recoverable because used in the industrial process or lost 
into the environment (%). 

 
For each industrial sector, the typical values for Ὂὅ , ὔ  and ὶὩὧ are presented in Table 2 

below. In case more accurate data regarding the fuel consumption, the number of daily shifts and/or 
the degree of internal heat recovery are available, they can be used and the values obtained will be 
more accurate. 
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Sector 

╕╒▼▬▄╬ 

typical 
[MWh/m2/y/shift] 

╝▼▐░█◄▼ 

typical 
 

►▄╬░▪◄ 
typical 

 

Manufacture of food products, beverages and 
tobacco products 

0.25 3 10% 

Manufacture of textiles, apparel, leather and 
related products 

0.20 2 25% 

Manufacture of wood and paper products, 
and printing 

0.20 2 25% 

Manufacture of coke, and refined petroleum 
products 

0.25 3 25% 

Manufacture of chemicals and chemical 
products 

0.20 2 25% 

Manufacture of pharmaceuticals, medicinal 
chemical and botanical products 

0.20 2 25% 

Manufacture of rubber and plastics products, 
and other non-metallic mineral products 

0.25 3 25% 

Manufacture of basic metals and fabricated 
metal products, except machinery and 
equipment 

0.25 3 25% 

Manufacture of computer, electronic and 
optical products 

0.15 2 25% 

Manufacture of electrical equipment 0.15 2 25% 

Manufacture of transport equipment 0.20 3 25% 

Electricity, gas, steam and air-conditioning 
supply 

0.25 3 25% 

Generic industrial area 0.15 2 25% 

Table 2: Default values per industrial sector to assess the excess heat supply in case CO2 
emissions are not known 

 

2.2 Case study 
 
The proposed methodology was applied onto the city of Antwerp, one of the validation cities within 
the PLANHEAT project, both for large industries and for smaller facilities. 
 
On the one hand, regarding large industries, the E-PRTR database (version 2015) contained thirteen 
plants in Antwerp and all of them were considered for the calculation of available excess heat; on 
the other hand, for smaller facilities, a set of eight industrial areas not including large industries was 
selected on a satellite view and used as a sample for the application of the proposed calculation 
methodology. 
 
The results of the application of the methodology are presented in Table 3 below, which includes for 
each facility the name (where available), the coordinates (latitude, longitude), the real characteristic 
of the facility (CO2 emissions for large industries, footprint area for smaller factories) and the 
calculated available excess heat. 
 

 latitude longitude 
available 

datum 
excess 

heat 
(MWh/y) 

(from E-PRTR)     

AIR LIQUIDE LARGE INDUSTRY 51.355602 4.267469 
608,000 
tCO2/y 

1,504,800 

BASF ANTWERPEN 51.355602 4.267469 
3,210,00
0 tCO2/y 

7,944,750 
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COVESTRO 51.295746 4.3199267 
140,000 
tCO2/y 

346,500 

ESSO RAFFINADERIJ 51.25771 4.338689 
1,960,00
0 tCO2/y 

3,488,800 

EVONIK DEGUSSA ANTWERPEN 51.30386 4.306186 
538,000 
tCO2/y 

1,331,550 

FINA ANTWERP OLEFINS 51.25782 4.3309717 
859,000 
tCO2/y 

2,126,025 

INDEPENDENT BELGIAN 
REFINERY 

51.340908 4.2781467 
494,000 
tCO2/y 

879,320 

ISVAG INTERCOMMUNALE 51.14669 4.375623 
161,000 
tCO2/y 

398,475 

LANXESS 51.34265 4.2788363 
133,000 
tCO2/y 

329,175 

MONSANTO EUROPE 51.316147 4.2946625 
213,000 
tCO2/y 

527,175 

TOTAL RAFFINADERIJ 
ANTWERPEN 

51.26745 4.3216605 
3,780,00
0 tCO2/y 

6,728,400 

UMICORE - HOBOKEN 51.167282 4.3347054 
199,000 
tCO2/y 

492,525 

ZANDVLIET POWER - TERREIN 
BASF 

51.355602 4.267469 
768,000 
tCO2/y 

1,900,800 

(from satellite view)     

Generic industry 51.3232266 4.2857663 
650,000 

m2 
146,250 

Generic industry 51.196433 4.37296 
100,000 

m2 
22,500 

Generic industry 51.227132 4.442896 
60,000 

m2 
13,500 

Generic industry 51.233224 4.441645 
14,000 

m2 
3,150 

Generic industry 51.28701 4.367826 
592,800 

m2 
133,380 

Generic industry 51.314178 4.328736 
140,000 

m2 
31,500 

Generic industry 51.151313 4.37022 
175,000 

m2 
39,375 

Generic industry 51.256331 4.412529 
45,000 

m2 
10,125 

Table 3: Assessment of excess heat supply for the city of Antwerp 
 
The location of the selected industries on top of the Google Earth map is illustrated in Figure 1.  
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Figure 1: Industrial areas in and around the city of Antwerp 

 
 

2.3 Implementation in the PLANHEAT Supply Mapping Module 
 
In the second prototype of the PLANHEAT Mapping Module that will be delivered by September 
2018, dedicated tools will be available to calculate the different kinds of supply within the Supply 
Mapping Module. 
  
Relating to the supply of industrial excess heat, first of all, a default dataset will be available in the 
PLANHEAT tool describing the excess heat that is linked to the E-PRTR facilities with their CO2 
emissions reported (version 2015). The methodology described above is used to calculate the supply 
and an assessment is available for 2016 large industrial facilities in Europe (see Figure 2) . With this 
pre-processed dataset, that will be available on the PLANHEAT webserver, the user will already 
have a first overview on the largest industrial excess heat sources in his city. 
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Figure 2: Location of facilities with reported CO2-emissions in E-PRTR in EU28 

 
 
For the smaller facilities, a dedicated tool will be available in the PLANHEAT Supply Mapping Module 
to allocate additional industrial sites and to make an estimation of the supply by following a wizard 
that takes into account different levels of data availability. Each time, the typical default values that 
are listed in Table 1 and Table 2 are visible for the user but they can be overwritten. 
 
To facilitate the allocation of the industry, the PLANHEAT webserver will contain geographical 
information on the location of industrial facilities and industrial zones in Europe. The E-PRTR 
database and the Corine Land Cover map are good European data sources for this. As an example, 
Figure 3 represents the mapping of the E-PRTR facilities for Belgium and the neighbouring countries. 
The version of April 2018 contains 330.120 facilities with their economic activity. This data will be 
available for the PLANHEAT user. 
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Figure 3: Mapping of E-PRTR facilities (version April 2018) in the PLANHEAT tool  
 
Figure 4 presents the wizard in case the user knows the CO2-emissions for the specific facility. Once 
the new industrial facility has been allocated on the map (by clicking on the map), the wizard will 
open. In this case, the user will have to identify the industrial sector of the facility in the drop- down 
menu and to fill in the CO2-emissions. The fuel type, CO2 conversion factor and Heat recovery factor 
will be suggested to the user, based on the choice of the sector (see Table 1), but can always be 
changed in case the user has more detailed information. 
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Figure 4: Assessment of industrial excess heat in the PLANHEAT Supply Mapping Module based 
on CO2-emissions of the facility  
 
In Figure 5, the fuel consumption and industrial sector are required as input. The Heat recovery 
factor is by default linked with the sector (see Table 2).  
 

 
Figure 5: Assessment of industrial excess heat in the PLANHEAT Supply Mapping Module based 
on fuel consumption data 
 
Finally, Figure 6 shows the calculation method in case the user doesnôt have any information on 
CO2-emissions or fuel type. The required input here is the footprint area of the industrial 



 

 
 

Deliverable D2.7: Models for quantifying industrial excess heating and cooling  15 
 

building/zone and the industrial sector. The amount of energy per square meter per year and the 
Heat recovery factor will be suggested to the user, based on the sector, but this can be altered in 
case the user has more detailed information. 
 

 
Figure 6: Assessment of industrial excess heat in the PLANHEAT Supply Mapping Module based 
on footprint area 
 

 

2.4 Towards the Planning and Simulation Module 
 
In the Mapping Module, maps will be created to describe the available excess heat and cooling at 
the yearly basis.  
However, in the Simulation Module, hourly values are needed about the supply. This conversion to 
hourly values can be done based on the number of shiftsµ. Default number of shifts are included in 
Table 2 for the smaller industries. For the E-PRTR facilities with reported CO2-emissions, we can 
assume that their production activity is articulated on 3 shifts. 
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Figure 7: Conversion of industrial excess heat supply to hourly values based on the number of shifts 
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3 Industrial excess cooling  
 
In this chapter we examine the possibility of the cooling sources of gas decompression stations and 
LNG terminals, which could be connected to a district cooling grid.  
 

3.1 Gas decompression stations 
 

3.1.1 Potential calculation of natural gas decompression stations in Europe 
 
In this chapter, we will assess the potential of gas decompression stations for cooling/heat exchange 
purposes. Prior to decompression, the gas needs to be heated in order to avoid the formation of 
hydrates, liquid hydrocarbons and water as a result of the pressure reduction. The drop in gas 
pressure is known as the Joule Thomson effect. Usually, preheating is done via a gas heater so that 
after pressure reduction, the gas will be above the dew point at maximum flow.  
 
At a decompression station, the gas flow is converted from high to low pressure, at which the gas 
can be delivered to the consumer. The pressure at which the gas grid is operated greatly varies from 
country to country and from DSO to DSO. It is also dependent on the location in the pipeline, close 
to the source the pressure will be higher. At Vattenfall for instance, the transmission pipeline 
pressure ranges between 40 and 100bar [1]. In UK, many pipelines operate at 85 bar [2], in Spain 
around 72-80 bar [3]. These pipelines are then connected to a decompression station, in which the 
pressure is reduced to typically 1-4 bar for delivery to the smaller end consumers. Large industrial 
consumers and power plants may be connected directly to the gas transmission grid however.   
 
The gross inland gas consumption in Europe is around 15.0× 106TJ [4].  
 
Using the energy content of methane, which is 55.5 MJ/kg [5], we derive: 
 

Ὃὥί ὧέὲίόάὴὸὭέὲ ὉόὶέὴὩ ςχπὓὸ ὅὌ 
 
Note that in this conversion, we neglect any admixtures of higher alkanes or other gases such as 
carbon dioxide, nitrogen or hydrogen. Including these can change the results slightly, but it will not 
change the conclusions significantly3.  
However, we cannot assume that this entire amount passes through the decompression stations, as 
large industrial players and gas-fired power stations are often directly connected to the gas 
transmission grid. Therefore, we take into account only the final energy consumption of gas (thus 
excluding gas-fired electricity/heat production and including losses), which was 9.9 × 106TJ in 2015 
[4]. In addition, we also exclude the industrial consumers, which have a yearly gas consumption of 
3.6 × 106TJ, as a lot of these consumers are directly connected to the transmission grid.  
The following equation: 
 

ὈὩὧέάὴὶὩίίὩὨ Ὣὥί ὧέὲίόάὴὸὭέὲ ὉόὶέὴὩ φȢσ  ρπ4*  ρρτὓὸ ὅὌ 
 
Now we need to calculate how much energy it takes to pre-heat the gas before decompression. First, 
we calculate the temperature drop due to decompression from 75 bar to 2 bar. We use the Joule-
Thomson coefficient, which is given by: 
 

‘
Ὕ‏

ὖ‏
 

                                                
3 In Belgium, the methane content in the gas grid should at least be 85%, however in practice it is more than 
95% (private communication Andreas Belderbos) 
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Where ‏Ὕ is the temperature change, ‏ὖ is the pressure change and H indicates that the enthalpy 
is constant during the process. Values for the Joule-Thomson coefficient of Methane at different 
pressures and temperatures are given in [6]. For 288K and 7500kPa, the coefficient is 3.90K/MPa, 
while for 275K and 500kPa it is given by 5.17K/MPa. In the following calculation we take the average 
coefficient of 4,54K/MPa.   
 
The temperature drop caused by a pressure drop of 73bar would then correspond to: 
 

ὝὩάὴὩὶὥὸόὶὩ ὧὬὥὲὫὩχσωυὯὖὥτȢυτὑȾὓὖὥ σσȢφὑ 
 
To convert this temperature change to energy, we multiply this with the specific heat capacity of 
methane [7]: 
 

ὅάὩὸὬὥὲὩςȢρωρ ὐὫ  ὑ  
 
And this yields: 
 

ὉὲὩὶὫώ ὴὶὩὬὩὥὸὭὲὫ χσȢφὐȾὫὅὌ  
 
With the 114Mt CH4 yearly decompressed, the total energy for preheating the natural gas in the 
pipelines would amount to:  
 

ὴὶὩὬὩὥὸὭὲὫ ὨὩὧέάὴὶὩίίὭέὲ ίὸὥὸὭέὲίρρτὓὸ χσȢφὐȾὫ ψȢσωρπὐ ςȢσὝὡὬ  
 
In other words, if preheating was done with heat exchange connected to an industrial excess heat 
source instead of gas combustion, 2.3TWh of final energy yearly could be saved.  
 

3.1.2 Application and validation/case study 
 
In a second step, we assume a decompression station which draws 10,000 pounds per hour, or 
1.26kg/s, which is a realistic case according to a manufacturer of decompression station equipment 
[8]. Yearly, this corresponds to 39,761,726kg of methane flow, or 39.76Mt. Note that this is a 
maximum potential estimation so probably the actual value is lower, as the gas demand will be for 
instance lower in summer.  
 
In Belgium, the final gas consumption was 384,994TJ in 2015 [4]. Again, we assume that a large 
part of the industrial gas consumption is connected to the transmission grid, so without this 
contribution, the gas which passes through the decompression stations would amount to 215,112TJ 
[4]. There are around 200 pressure reduction stations in Belgium [9]. So the yearly energy through 
the pressure reduction station would be 
 

ὉὲὩὶὫώ Ὢὰέύ
ςρυȟρρςὝὐ

ςππ
ρȟπχφὝὐςωψȢψὋὡὬ ώὩὥὶὰώ ὴὩὶ ὨὩὧέάὴὶὩίίὭέὲ ίὸὥὸὭέὲ 

 
Using the energy content of methane, this corresponds to  
 

ὓὩὸὬὥὲὩ Ὢὰέύ
ρπχφὝὐ

υυȢυὓὐȾὯὫ
ρωȢτὯὸὅὌτ 

 
Using the preheating power calculated above, we get 
 

ὖὶὩὬὩὥὸὭὲὫ ὩὲὩὶὫώ
χσȢφὐ

Ὣ
ρωȢτὯὸέὲὲὩίρȟτςψὝὐσωφȢφὓὡὬ 
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Assuming a constant flow, this would mean that the average power of heat exchange would be 
  

ὃὺὩὶὥὫὩ ὴὶὩὬὩὥὸὭὲὫ ὴέύὩὶ
σωφȢφὓὡὬ

ψχφπὬ
τυὯὡ 

 
However, as most of the gas is consumed in winter, the cooling potential would be a lot smaller in 
summer. In Antwerp, the domestic hot water demand, which is fairly constant during the year, is 
seven times smaller than the space heating demand, which almost drops completely during summer. 
Therefore, a potential which is seven times smaller (6-7kW) can be expected in summer. 
 
Given the limited potential, the PLANHEAT tool user will not have a separate algorithm available for 
gas decompression stations. However, using the generic tool for adding heating and cooling sources 
to the map, the user may add a cooling source if he knows the location of a gas decompression 
station and its cooling capacity.  
 
 

3.2 LNG terminals 
 

3.2.1 Method selected 
Liquified Natural Gas terminals can be much more interesting than gas decompression stations. The 
gas, primarily methane, is transported in large container ships in a liquified form with a temperature 
of 110K (minus 163 degrees Celsius).  
Some typical properties of LNG are given in [10]: 
 
Temperature (°C)   -163.5 
Weight (g/mol)  18.3628 
Volume (m³/kmol)   0.0396 
Density (kg/m³)  468.1 
 
The specific heat capacity of methane is known for different temperatures, however the LNG is 
commonly cooled just below boiling point. Therefore, we neglect the few degrees of heating of the 
LNG and consider the latent heat during the regasification process, where the latent heat is given by 
[11], [12] : 
 

ὒὥὸὩὲὸ ὬὩὥὸ άὩὸὬὥὲὩυȢρρ ρπ
ὐ

ὯὫ
ρτςὡὬȾὯὫ 

 
If we now take into account the molar weight and volume given above, we can calculate the latent 
heating energy per m3: 
 

ρτςὡὬȾὯὫ ρψσφςȟψὯὫȾάέὰ ςȟφπὡὬȾάέὰ 
 

ςȟφπὡὬȾάέὰ

πȟππππσωφά Ⱦάέὰ
φφὯὡὬȾά  

 

3.2.2 Validation and case study 
 
There are 27 LNG terminals in Europe, as a validation and case study we examine the LNG terminal 
in Zeebrugge, Belgium [13]. Since 1987, this terminal receives on average around 80 ships yearly 
[14]. The LNG is pumped out of the carrier and stored, after which it is regasified using seawater. It 
can be then injected in the gas transmission grid. 
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A container ship is usually 140,000m3, however nowadays the capacity of the carrier can be up to 
260,000m3 [15]. As an average we consider a classic model of 140,000 m3. 
 
If we multiply the capacity, we get the order of magnitude of yearly cooling potential: 
 

ψπὒὔὋὧὥὶὶὭὩὶί
ρτππππά

ὧὥὶὶὭὩὶ
φφὯὡὬȾά  χσωὋὡὬ 

.  
If continuous, the potential would be 84 MW, however possibly the LNG regasification activities 
would focus most in winter as the gas demand is highest.  
In general, the energy cooling potential of LNG terminals is high, however the target application may 
be industrial rather than residential-tertiary cooling grids, which is the focus of PLANHEAT. Cold 
energy of LNG could for instance be used for extracting liquid oxygen and nitrogen gas from air, 
which is useful for the steel industry. Another option are industrial energy intensive cryogenic units 
in natural gas processing plants.  
 
Within the Mapping Module of the PLANHEAT project, the user will be able to add a cooling source 
at the site of the LNG terminal in question, where a yearly cooling potential of 739GWh will be 
standard. However, this can be adapted by the user if he has more data on the yearly volume of 
LNG or the amount of LNG carriers which unload yearly in the terminal.  
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4 Conclusion 
 
In this deliverable, the industrial excess heating and cooling energy of several sectors and sources 
was assessed. Unlocking the available industrial excess heat is one of the key pathways to a 
decarbonized heating and cooling system. This heat is often lost to the environment while it could 
be valorized by district heating grids. For instance, the excess heat in the case of Antwerp could 
possibly cover the entire heating demand of the residential-tertiary sector.  
The first important step in valorizing excess heat from industrial sources is mapping the demand and 
supply, a key focus of the PLANHEAT project. Local policy makers are often open to the concept of 
rolling out heating grids, but often do not have access to the required data.  
Therefore, the PLANHEAT project developed a methodology to assess the excess heat available for 
industrial sources. To give the PLANHEAT tool user the flexibility to optimally use the data and 
information at his disposal, several approaches were followed.  
In a first case, the EPRT-R database is used, where large companies under the emission trading 
system report their pollutant emissions. For the companies reporting CO2, a methodology was 
developed and followed to calculate back the available excess heat. The excess heat is then 
assigned to a temperature level based on the sector and in-house knowledge of the Italian industrial 
sectors. 
However, only a minority of industrial companies report CO2 emissions under the emission trading 
system. For the other companies, the address and sector is displayed by the Mapping Module, and 
the user can follow a manual procedure to assign the excess heat amount. This manual assignment, 
described in chapter 2.3, can be done based on available CO2 emissions from a local data source, 
fuel consumption and footprint area of the buildings. This enables the PLANHEAT tool user to 
visualize and map the industrial excess heat sources in the area even if little public data are available.  
Finally, sources for excess cooling are examined as well. Gas decompression stations have a limited 
potential and will probably require other and larger sources of excess cooling energy before they 
can be connected to a cooling grid. However, the PLANHEAT tool user can manually add these 
cooling sources to the map. For LNG terminals, due to the large amount of excess cooling energy 
available and the location, industrial applications could be more interesting than a residential-tertiary 
cooling grid. 
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ANNEX 
 

Screening of available methods for industrial excess heat 
sources 
 
Filled in by: Larissa P. N. de Oliveira, VITO / EnergyVille 
Date: 16/3/2017 

 
Low carbon H&C source in 
question: 

Excess heat available for district heating systems  

 
Input variable 1 Quantitative information on emissions of European energy and industry sector 

facilities with geographical coordinates 
Type of file(s) Structured query language (SQL) 
Geographical 
coverage 

Europe  

Geographical 
representation 

ἨPoint source data 

ἦLine source data 

ἦArea data ï polygon 

ἦArea data ï raster: please indicate raster size: ___________ 

Geographical 
representation ï 
additional 
explanation 

Facilities were retrieved from the dataset by structured query language (SQL) 
selection on carbon dioxide emissions to air and mainly for the year 2010. 

Owner E-PRTR 
Availability Publicly available through the European Environmental Agency (EEA) 
Map Remark: input is given in a table (report STRATEGO BR7), not a map. 

 

 

 



 

 
 

Deliverable D2.7: Models for quantifying industrial excess heating and cooling  25 
 

 
Input variable 2 CO2 emission factors per Member State and per main activity sector 
Type of file(s) n.a. 
Geographical 
coverage 

Europe 

Geographical 
representation 

ἦPoint source data 

ἦLine source data 

ἦArea data ï polygon 

ἦArea data ï raster: please indicate raster size: ___________ 

Geographical 
representation ï 
additional explanation 

n.a. 

Owner IEA 
Availability Publicly available through IEA energy statistics on fuel use and 

standard carbon dioxide emission factors 
Map  

 
Input 
variable 2 

Default recovery efficiencies 

Type of 
file(s) 

n.a. 

Geographic
al coverage 

n.a. 

Geographic
al 
representati
on 

ἦPoint source data 

ἦLine source data 

ἦArea data ï polygon 

ἦArea data ï raster: please indicate raster size: ___________ 

Geographic
al 
representati
on ï 
additional 
explanation 

n.a. 

Owner Different Sources 
Availability Public 
Map 
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Data processing algorithm 
 
The most significant steps in this methodology can be summoned according to the following key 
bullets: 

¶ Retrieve geographical coordinates and annual carbon dioxide emissions on facility level from the E-
PRTR dataset 

¶ Establish characteristic carbon dioxide emission factors, per Member State and per main activity 
sector, by use of IEA energy statistics on fuel use and standard carbon dioxide emission factors 
(See Appendix, Table 6 and Table 5, respectively) 

¶ Calculate primary energy supply on facility level based on annual carbon dioxide emissions and 
characteristic carbon dioxide emission factors 

¶ Apply default recovery efficiencies (see Table 1) to calculated primary energy supplies to assess 
theoretically available annual excess heat volumes on facility level 

 

Output 
 
Output variable 
1 

Geographical locations of all considered activities from all main activity sectors, 
as well as anticipated annual excess heat volumes on facility level by use of a 
scaled legend. 

Unit of the 
variable 

Pj/yr 

Type of file(s) Map of locations with excess heat delivered by considered facilities 
Geographical 
coverage 

Europe 

Geographical 
representation 

ἨPoint source data 

ἦLine source data 

ἦArea data ï polygon; please indicate smallest level that can be mapped (for 

instance: NUTS3, municipality, building, é): _____________ 

ἦArea data ï raster: please indicate raster pixel size: ___________ 

Geographic 
coordinate 
system 

GIS 

Geographical 
representation ï 
additional 
explanation 

A map showing excess heat facilities by main activirty sectors and assessed 
annual excess heat volumes. 
The map is also broke-down per type of facility. 

Owner N/A 
Availability Public 
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Map 

 


