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BACKGROUND

Why recover heat from wastewater?

=~ 10% - urban water cycle

90% - heating tap water
National energy usage

Energy use for urban water cycle (Olsson, 2012)
Where can we recover heat from ?

1.

Olsson, G. (2012). Water and Energy — Threats and Opportunities. IWA Publishing, London, UK.
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HAVA — Héllbarhetsanalys for virmedtervinning ur avloppsvatten
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BACKGROUND - HAVA

Linkdping




BACKGROUND - HAVA

Heat transfer in the
sewer system

Wastewater generation

Heat exchangers




LINKOPING - OVERVIEW
Name zgf(gge flow rate fa_\ /ow

Domestic (modelled) 25840 /j 07\./' \go
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skl Gredelied) | 12000 °°f ,

Infiltration 10% L@ i } .Y

WWTP (data) 42600 o L i %a
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* Seperate sewer system » Stochastic wastewater generation model
* 34 sections (3 industrial sections) « Combination of detailed sewer model and conceptual model for
* Calibrated WWTP model different sections

e (Calibrated WWTP model

* Simulation period: Jan 2020 and April 2020
* Uncertainty analysis — several parameters varied by 25%.



LINKOPING - SCENARIOS

1)

3) 4)

) Lo
.ﬂji

16 % 42 % 77 % 100%
Pos. 1 P1.I16 P1.142 P1.177
Pos. 2 P2.116 P2.142 P2.177
+ Default (No heat recovery)
Pos. 3 P3.116 P3.142 P3.177
Pos. 4 WWTP

= 11 Scenarios



LINKOPING - RESULTS

Flow rate at WWTP inlet Temperature at WWTP inlet
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LINKOPING - RESULTS
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LINKOPING - RESULTS

WWTP effluent NH,-N conc.

April 2020

Jan 2020
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LINKOPING - RESULTS

Energy recovery for all scenarios

Jan 2020 April 2020
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CONCLUSIONS

* In general, upstream heat recovery (for the considered scenarios) does not lead to effluent limit
violations at the WWTP.

* The more upstream we recover heat, the lesser is the impact on WWTP inlet temperature and
performance - Recovery at showers, households better than at sewer pipes, but...

» It is possible to conduct a practical and realistic scenario analysis for several wastewater heat
recovery possibilities with modelling tools.

* While even high heat recovery scenarios did not lead to nitrification problems at the WWTP, it
can impact (and reduce) the overall lifespan of the current WWTP design.
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Code

https://github.com/wwtmodels
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