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Abstract 
This memo gives an update on the status of the surplus heat database developed in WP4.2. The work is 
progressing well. However, a lot of work remains before it is finished. By the spring of 2018, the goal is to 
finish the database for the metals and materials sector. By the end of 2018 we aim at extending the 
database to either the food and chemicals or oil and gas sector.  
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1 Introduction 

The industrial partners in HighEFF represent 41 % of the total energy consumption in Norway, as shown in 
Figure 1. Metal production and refined petroleum, chemical and pharmaceutical products are the main 
contributors. One of HighEFF's goals is a 20% to 30% reduction in energy consumption in the industry. In 
order to reach this goal, improvements in several areas are required. For example, a larger extent of 
capture, conversion and utilization of industrial surplus heat will be crucial. 

 

 
Figure 1: Energy consumption in HighEFF industrial partners related to the total energy use in Norway. 

One of the aims of WP 4.2 in HighEFF is to create a database of significant surplus heat sources in the 
partner industries. This is a quite ambitious activity that most likely will take time to complete. The aim is to 
assemble a database of the thermodynamic potential remaining in exhaust, waste streams, and by-
products, organized by industry sector, partner/plant, and sub-process/process stage. In addition to the 
direct use of a surplus heat characterization, this data can be used to identify processes and sub-processes 
with high impact on energy performance, as well as exergy losses between core process and waste streams. 
A screenshot of the database is shown in Figure 2.  

This database can serve many purposes in HighEFF, across many research areas and WP's. Examples are 
design of heat recovery technologies, feasibility studies in energy exchange and heat-to-power conversion, 
process improvements, and future processes.  
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Figure 2: Screenshot of surplus heat database. Alcoa's plants are used as example.  
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1.1 "Workflow" 
To complete the database, we rely on in-kind contributions from the industry, which means that gathering 
data takes time. The workflow of collecting data is described below.  

1) Search literature and previous projects for data 
a. Some relevant previous projects for the material sector 

2) Create model process sketch and identify main sub-processes. Example in Figure 3.  
3) Request data from industry – start direct cooperation/discussion 
4) Create energy/ exergy loss process flow diagram. Example in Figure 4. 
5) Use data in several work packages in HighEFF, e.g. thermal energy storage, process improvements, 

design of novel heat recovery concepts. 

 
Figure 3: Example of process sketch divided into sub-processes for Wacker's plant at Holla. 

2 Status on data acquisition 

The HighEFF centre covers three industries: metals and materials, food and chemicals and oil and gas. The 
metals and materials sector was chosen as the starting point for the database. Contact has been 
established with all partners except Glencore, and work still remains before the database is complete for 
metals and materials. In Table 1, the progress on data acquisition for this sector is summarized. 
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Table 1: Status on data acquisition for the metals and materials sector. 

Partner Status List of plants Data from 
literature or 
previous 
projects  

Sketch w/ 
sub 
processes 
created 

Data 
provided 
from 
partner 

Diagram 
w/ energy 
and exergy 
losses  

Alcoa Data for both Mosjøen and Lista has been 
acquired, some refinement required 

Lista, Mosjøen None No 80% No 

Elkem Idea was discussed at the HighEFF autumn 
workshop in October. Follow-up e-mail was sent 
in November, but Elkem has not responded yet.  

Bjølvefossen, Bremanger, 
Rana, Salten, Thamshavn 

[1], [2], [3], 
[4] 

No 0% No 

Eramet Initial contact in October, but we agreed on 
delaying the work to the middle of November. 
Follow-up e-mail has been sent, but Eramet has 
not responded yet. 

Porsgrunn, Sauda, Kvinesdal [1], [2] Yes 0% No 

Finnfjord Finnfjord was contacted in November, but no 
answer has been received yet. Will be followed 
up after Christmas.  

Finnfjord [1], [2], [3], 
[4] 

No 0% No 

Glencore Work has not started Kristiansand (Ni), Mo i Rana 
(Mn) 

None No 0% No 

Hydro Data for all primary Al plants has been acquired, 
some refinement required 

Husnes, Høyanger, Karmøy, 
Sunndalsøra, Årdal 

[1] Yes 80% Begun 

Wacker Data for the Holla plant has been acquired. 
Some additional information might be needed, 
this will be discussed in plant visit on the 15th of 
December 2017.  

Holla [2], [3], [4], 
[5]  

Yes 70% No 
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Figure 4: Early draft of energy/exergy loss flow diagram for Wacker Holla. 
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3 Conclusion 

The work with the surplus heat database is progressing well. However, a lot of work remains before it is 
finished. By the spring of 2018, the goal is to finish the database for the metals and materials sector. By the 
end of 2018 we aim at extending the database to either the food and chemicals or oil and gas sector.  

References 

[1] “KMB Roma, confidential report,” 2009. 

[2] M. Tangstad, Metal production in Norway. Trondheim: Akademika publishing, 2013. 

[3] N. E. Kamfjord, “Mass and Energy Balances of the Silicon Process,” NTNU, 2012. 

[4] M. T. Børset, “Energy Dissipation and Recovery in the Context of Silicon Production: Exergy Analysis 
and Thermoelectricity,” NTNU, 2015. 

[5] Z. Borkowska, “Silicon production process: energy and exergy analysis for Holla silicon plant,” NTNU, 
2012. 

  


	1 Introduction
	1.1 "Workflow"

	2 Status on data acquisition
	3 Conclusion
	References



