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District Heating System : Components

= Centralized Heat Production

= Distribution Networks
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Modelling Framework

» A simulation model combined with network design
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Network Model

» Multi-time step steady-state thermal hydraulic model
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Network Model

» Multi-time step steady-state thermal hydraulic model
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Mass Conservation incorporated with incidence Matrix:

A X m=ms
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Network Model

» Multi-time step steady-state thermal hydraulic model
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Source and Sink Model
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Case study: artificial district
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Case study: artificial district

District information

=20 buildings (mixed types: residential
and office buildings)

=Flat plate solar thermal collector (280%
rooftop area)

=Designed Temperature:
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Case study: Results

Hourly Temperature and Mass flow Rate Distribution
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Case study: Results

= Hourly Temperature and Mass flow Rate Distribution
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Case study: Results

= Temperature delivered at each consumer on a typical winter and a summer day
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» Temperature variation is rather small in winter with the current operation

Hour

strategies
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» In summer, temperature drop is rather significant. Sometimes not hot enough
for domestic hot water supply







Parametric Study

Linear heating density (LHD)

Qtotal
LHD =
L
L/\total
L basex2 x3 x4 .. x10 Q_base x1/2 x2 x3

= [3.441.71.150.860.69 0.57 0.49 0.43 0.38 0.34] = [1.72 3.44 6.89 10.33]
MWh/m yearly MWh/m yearly
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Parametric Study

Qtotal

LHD =
L

L Qtotal

Thermal Loss Thermal Loss

3.0%

b 1.0%

2 5% 0.9%

0.8%

2.0% 0.7%

0.6%
1.5%

0.5% =
1.0% 0.4%
0.3%
0.5% 0.2% 5

0.0% 0.1%
. (4]

0.0%

2 o o> > S © A ® 5 o
& ,ber /b(_)é‘“ ,be‘?:\. & L;zf\' 2 L;zf‘" Lgf‘" Q;\-\’ Load x 0.5 load_std load x 2 load x 3
AN 2 AN - - O O AN 2
N/ N N NP N NP NP N \:9
Medium T o Low T BF=Medium T e=@==low T B--Medium T_nom  «=@==Low T_nom
--------- Linear (Medium T) +««++<-- Linear (Low T)

20




Conclusion:

= Focus on the decentralized solar energy integration to networks and evaluate
thermal performances

= High potential for seasonal storage in summer
= Demonstrates some operational problem in summer with only DHW demand

= Thermal loss is almost linear correlated with distribution pipe lengths, while
rather less sensitive to the total load

= Thermal performance with respect to different temperature schemes is less
significant for shorter pipes.

Outlook:

= Perform exergy analysis

=  Apply the methodology for different system configuration

" |ncorporate cost data for economic analysis and cost effective design purpose

= Combine the network representation with optimization methods for system
optimization

= |ncorporate with short and long term storage technologies
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