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1. Introduction 









   

 



 

 

 

2. The case of Gliwice 

2.1 General information 



   

 

2.2 Industries selected for waste heat recovery 

 

 

3. Methods & Data 

3.1 Remarks on input data quality 

Industrial data concerning various energy 
quantities (power production, demand), process 
parameters (temperature, pressure) can be 
available in an extremely wide range of quality, 
spatial and temporal resolution. The previously 
published data classification [9] into 3 quality 
classes, can be extended as follows: 

• Class 1A: High-frequency data available in 
short, equal time steps, e.g., 8760 
hours/year 

• Class 1B: High-frequency data available in 
irregular or quasi-regular time steps, e.g. 

04/12/2022 10:48:03  1198.72 kW 
04/12/2022 10:52:13  1211.09 kW 
04/12/2022 11:12:07  1007.38 kW 

• Class 2: Low-frequency data available in 
longer times steps: 

2a: once per day (daily sum or average) 
2b: once per month (monthly sum or average) 

• Class 3: Nominal data without any temporal 
distribution. 

Class 1 data allows one to precisely identify the 
profile of the given process along the time axis. 
In sub-case 1A this profile is obtained directly, in 
sub-case 1B it requires additional data 
processing. For both classes, it is possible to 
identify the maximum and average values of the 
given variable. Class 2 data provides a very raw 
estimation of the temporal profile, and it fails to 
identify maximum values. Class 3, in contrast, 
can sometimes provide some information on 
maximum values based on the nominal data, 
e.g., knowing the nominal power of a boiler and 



   

 

its technical specification it is possible to identify 
the maximum power. 

Data used for this work have been classified as 
Class 1B (heat demand) and Class 3 (waste 
thermal power). Details on data processing are 
given in the subsequent sections 3.3. 

3.2 Geographic position of industrial objects vs 
plan of the residential area 
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𝑐𝑝 𝛥𝑡𝑑ℎ𝑤
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𝑄𝑠ℎ+𝑑ℎ𝑤

 

• 

𝑦(𝑡) = 1 = 𝑐𝑜𝑛𝑠𝑡.

• 

𝑦(𝑡) = {
1 for time 6: 00 − 22: 00
0 elsewhere

• 

𝑦(𝑡) = {
0 for 168 h per year
1 elsewhere



   

 

• 

𝑦(𝑡) =
�̇�𝑟𝑒𝑔

�̇�𝑟𝑒𝑔,max 

where �̇�𝑟𝑒𝑔,max 

= 337 kW

• 

𝑦(𝑡)

= {

�̇�𝑟𝑒𝑔

�̇�𝑟𝑒𝑔,max 

for time 6: 00 − 22: 00

0 elsewhere

• 

𝑦(𝑡) = {

0 for 168 h per year

�̇�𝑟𝑒𝑔

�̇�𝑟𝑒𝑔,max 

elsewhere

• 𝑓𝑊𝐻𝑅

• 𝑓𝐷𝐶



   

 

𝐸𝑐ℎ =
𝑄

ƞ

𝑝 =
𝑄

𝐿𝐻𝑉

𝑚𝐶𝑂2
= 𝑄 ∙ 𝑊𝐸𝐶𝑂2

4. Results 



   

 

𝑓𝑊𝐻𝑅
𝑓𝐷𝐶

5. Summary/Conclusions 
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