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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)

Olsson, G. (2012). Water and Energy – Threats and Opportunities. IWA Publishing, London, UK.



Opportunities for WWHR

1. 2. 3. 4.

Higher temperature
Low and variable flow
– Property owners benefit

Lower temperature
Higher and more stable flow
– Collective benefit



Risks with heat recovery
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HÅVA – Hållbarhetsanalys för värmeåtervinning ur avloppsvatten
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Model development

Models for:
1. Household wastewater Q, T, comp
2. WWHR equipment
3. Energy balance sewer network
4. WWTP performance and energy balance



Malmö

16

12

3

2

1

4 5

6

10

11

14

15

17

20

9

47

49

50

51

54

55

56

32

31

35

37 39

23

22

25

27

28

30

43

Linköpings

ARV

Linköping

Käppala

BACKGROUND - HÅVA



LINKÖPING - OVERVIEW

Name Average flow rate 

(m3/d)

Domestic (modelled) 25840

Industrial (modelled) 12000

Infiltration 10%

WWTP (data) 42600

• Seperate sewer system

• 34 sections (3 industrial sections)

• Calibrated WWTP model

• Stochastic wastewater generation model

• Combination of detailed sewer model and conceptual model for 

different sections

• Calibrated WWTP model

• Simulation period: Jan 2020 and April 2020

• Uncertainty analysis – several parameters varied by 25%.



WWTP model



LINKÖPING - SCENARIOS

1) 
 

 

2) 
 

 

3) 
 

 

4)

 

 

16 % 42 % 77 % 100%

Pos. 1 P1.I16 P1.I42 P1.I77

Pos. 2 P2.I16 P2.I42 P2.I77

Pos. 3 P3.I16 P3.I42 P3.I77

Pos. 4 WWTP

+ Default (No heat recovery) = 11 Scenarios



LINKÖPING - RESULTS

Flow rate at WWTP inlet Temperature at WWTP inlet



Energy recovery

• Maximum in Pos. 1 

120-330 kWh/p/yr

- Exception, heat pumps in Pos 3 

during summer

• In Pos. 2 – 95-185 kWh/p/yr

• Reduced peak power requirement, 

- Pos. 1 – max 0,1 kW/p

- Pos. 2 – max 0,06 kW/p

Figure. Winter scen., WWHR in Pos 1-4, for 13-86 (100) % of the flow



WWTP influent temp

• 𝝙T Pos 1 & 2 –

- 10 % → insignificant

- 30 % → ca. 0,6 ºC

- 60-90 %  → up to ca. 1 ºC

- Less for Pos. 1 than Pos. 2

• 𝝙T Pos 3 – up to 2,5 ºC
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Figure. Winter scen., WWHR in Pos 1-4, for 13-86 (100) % of the flow



Impact on nitrogen 
removal

• Small impact on NH4-N & TN

• Slightly higher impact with 3 ºC 

lower Tin (results not shown)

• No risk to exceed effloent limits

• Applies to all case studies 

and all scenarios
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Figure. Winter scen., WWHR in Pos 1-4, for 13-86 (100) % of the flow



WWTP Impact details



CONCLUSIONS

• WWHR in buildings lower the WW temp with 1.5 to 5.5 C

• The WWTP influent temperature is reduced with up to 1 C. WWHR with heat pumps in sewers 

can give lower temperatures.

• 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

• 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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