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Hot water role in building performance
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Hot water exergy in building wastewater
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Create a new concept to maximize performance
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Create a new concept to maximize performance
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Previous work

•  FEKA System 
– Only for large scale systems 
– Mixing destroys exergy 

•  Heat from sewer 
– SwissEnergy project 
– Again mixed flow at lower  

temperature 
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Modeling methods

9

· Data from statistics for hot water usage

· Shower, Bath, Clothes, Dishes, Sinks

· Initial data on a 6-minute time interval for the near, most recent analysis data is per event

· Input into tank and heat exchange of energy and exergy modeled

· Initial research looked only at the recovery tank model

· Final analysis incorporated a heat pump system

· Two potential operations considered

· 1 - Tank connected to all sources providing heat to the heat pump NON dependent on heat pump demand

· 2 - Tank connected to just WC sources and provides EXACTLY the DHW demand for the WC.
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Results 1: Large non-dependent system with varying tank emptying temperature
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Results 1: Energy and Exergy comparison
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Results 2: DHW supply system performance
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Results 2: Tank size optimization - heat recovery tank COP
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Results 2: Tank size optimization - maintaining hot water supply
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Example Results: 4 Bedroom family supplying WC with a heat pump
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Implementation: Industry partner

16

· Successful KTI project started, but lost partner

· Intial work on tank design considered

· Need to develop real working prototype

· One successful implementation in Ireland

Tank Performance Report

14.05.2009

by Forrest Meggers, ETH Zurich

Background!

• The original analysis of the tank assumed a simple spiral heat exchanger in a constant temperature fluid.

• This was used for the “Exergy Optimization of WRG” and the “WRG System Report” documents.

• The potential problem from fowling as found in FEKA systems led to a new concept for heat exchange.

New Tank Design

• A system with simple smooth interior walls was designed, which would be much easier to clean/maintain.

• The heat exchange takes place via a shell around the outside of the tank.

• This required a new more complicated model for the heat exchange process involving free convection.

Free Convection

• In the case of the spiral pipe a heat exchanger fluid was assumed to change temperature.

• In the shell we assume a constant temperature fluid (this would be the case for a direct 

connection to the heat pump as well as for a high enough flow rate.

• The flow rate was used previously to control the exergy destruction but is ignored in 

this case.

• Several free convection models were used from Martynenko and Khramtsov’s reference 

book, Free Convective Heat Transfer in order to obtain a heat transfer coefficient.

• The resulting heat transfer coefficients are plotted below for various tank temperatures

• Assumptions: Tank size: 0.5x0.5 cylinder and cooling fluid temperature of 10°C

• The models produced a range of outputs and 2 seemed to be consistent

• The Isothermal Wall model was applied for the analysis and is also plotted below

• For a 20-30°C temperature difference this gives a heat transfer coefficient of about 100 W/m2K

• This is a good value and would provide adequate heat exchange for tank operation
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Implementation: Hot Water Concept B35
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Conclusions
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· More Info in Schlussbericht von BfE

· Potential to provide DHW with much lower exergy inputs

· Typical values of 4000-5000 kWh/a -> 400-500 kWh/a

· Product development is still needed - results are theoretical at this point

· Collaboration on better heat pumps are essential for this project

· Thanks to the BfE for the support!


