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Objectives

Development of measures for optimization of the
heating system. E.g. drag reducing additives, pulse
operation, local temp. boosting by heat pump, new
materials of pipes and insulation.

The creation of a mathematical model based on real
case. Investigation of the actual thermal and hydraulic
regimes of the heating system.

Simulation and investigation of the system performance
Including suggested measures on the basis of created
model

Determination of the energy and economic benefits
after the introduction of measures aimed to optimize
heat supply system.



Sub objectives

Optimization of the operation of the DH supply;

New materials with lower surface roughness, better
insulation and flexibility;

Local temperature boosting by heat pumps or electric
boilers;

Drag reducing additives which can reduce the pressure
losses in the distribution system or alternatively used
for increasing the flowrate in systems with low supply
temperature for maintaining the same amount of heat.



Drag Reducing Additives

Surfactant molecules dispersed
in a liquid are called micelles.
« Wormlike micelles
« Spherical micelles
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Drag reducing agents

-~ Dobon G, produced by Hoechst Comp., AG, is a mixture of
n-alkyldimethylpolyoxethyl ammonium-3-hydroxy-2-naphtho-
ate, n =20-22, and sodium salicylate. It is efficient in tempera-
ture range from 40 to 140 °C and usable up to 3 years.
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How does DRA work?

This interaction is complex; the Pipeline without DRA
long chain molecules dampen Fluid Flow ——
turbulent bursts near the pipe wall

2 Turbulent Structure

% DRA Polymer
< Dampened Turbulence

Hence due to different obstacles,
long chains can be destroyed and
DRA will not work so well.
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Fig. 11. Drag reduction with PEO (Mw: 4x 10°).
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Fig. 13. The effect of DR according to the molecular weight (5 wppm).

N.-J. Kim et al. / International Communications in Heat and Mass Transfer 36 (2009) 1014-1019



Test rig

Schematic illustration of the test facility at Aarhus
University
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Partners and schedule of DRA testing

Mogens Hinge Aarhus University
Kate Wick-Hansen Dansk Fjernvarme
Flemming Hammer COwI

Jesper Breuning Provectas

1st-2nd week Final setup of the test rig

3rd-11th week  First tests of clean water with
diff. temperature and flowrates

12th-24th week Broad DRA testing
24t week Status seminar and report

251 week-.. Narrowing down DRA
candidates



Desirable outcomes of DRA testing

Up to 80% reduction in pump energy consumption
Low DRA efficiency reduction in heat exchanger

Increased flowrate using the same pump energy
consumption

Less turbulent flow will cause less heat losses
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Conclusions

« Make 4th gen district heating more easily accessible
and financially attractive

- Decrease energy consumption and reduce heat losses
of distribution systems from approximately 20% to 10%
of the produced heat

« Development of algorithm and procedure for evaluation
of energy saving measures.
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