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Heating, hot water, cooling : about 60 %



Outline

- The district heating/cooling system
- The Smart heating/cooling system
- District heating pilot — SunRise project



Outline

- The district heating/cooling system
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District heating in some countries :

District Heating's Share of the Residential Heating Market
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District heating in Europe
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Energy sources

Conventional energy:
 Coal,

* Natural gas,
 OQil

Renewable energy:
 biomass,

 deep geothermal
e Solar (Denmark and Germany)

Energy recovery:

waste incineration,
wastewater,

data centers
Industrial process
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FIGURE 2.2 Example of illustration of the fundamental idea of district heating with respect to
diversity in heat supply. lllustration source: Svensk Fjarrvarme. Another, more elaborate, example

can be found in (NCG on DHC/CES 1985)
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Sweden faces a lack of garbage for energy
generation. It has to import garbage.

99 Per Cent Of Sweden's Garbage
Is Now Recycled (VIDEO)

The Huffington Post Canada | By Zi-Ann Lum ¥ 4 Dlscover TU rkey

A
Posted: 09/02/2014 5:55 pm EDT | Updated: 09/10/2014 3:59 pm EDT ﬁr#g COM
OFFICIAL TOURISM PORTAL OF TURKEY
R o : 2
] \ ¢ % ’

Survoler pour développer

SWEDEN FACES UNIQUE LACK OF GARBAGE DILEMMA

Robert Leichter | October 4, 2014

In a recycling-happy land where more than a quarter of a million houses are powered by the incineration of waste, Sw

facing a most unusual problem: they're running out of fuel.
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business for
Sweden
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District heating lines

DH-Pipe production lines

Wehotherm® Standard

PE-casing

PU-insulation

Carrier pipe

\ Leak detection wire

(optional)

Standard parameters

- Operation temperature 140°, 30 years
- Operation pressure 16 bar

- PU thermal cond uctivity max. 0,028 W/m?°C

Member of thhe KWH Group
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Heat transfer fluids

Hot water (between 60 ° C and 110 ° C):

Residential buildings or offices Steam (200 ° Cto 300 ° C) :
Mainly used for industry
Over-heated water (110 °C and 180°C): Used in Paris

Buildings requiring high temperature (laundries,
industries)
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Substation - Heat exchanger

District Heating Cooling
System Schematic
Diagram

Customer’s
Building

District Heating
Cooling Plant

CHILLED WATER STORAGE SYSTIM
(N DISCHARGING MOOI)

Thermal Chilled & HotWater
Storage

Return
Tank \

Chilled & Hot Water
Supply Meter
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Sub-Station

Includes a heat exchanger that transfers heat between the
primary network and the building.

Used for monitoring the district heating:
- Temperature
- Pressure
- Heat consumption

- Control the heating energy transfer



Cogeneration: combined heating and electrical
generation system
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Cogeneration:

combined heating

and electrical

generation system
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generation system
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Advantages of the district heating/cooling system

Scale effect (system efficiency)

Integration of renewable energy

Cogeneration (production of electricity)

Could be used for energy storage (heat is stored more easily than
electricity).
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Challenges of the district heating/cooling system

- Users’ comfort

- Estimation of the energy demand

- Balance between the demand and the power generation
- reduction of energy losses

- Decrease of the heat-transporting temperature

- Asset management
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Outline

- Smart heating/cooling system
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Smart District heating System
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Smart District heating System
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Smart District heating System
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Smart District heating System

Information _ Communication
System Plateform
Analytical tools

e Optimal management
* Security
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Advantages of the smart district heating

{ For customers

Smart district
heating For
Advantages managers

m{ For cities
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{ For customers

Smart district
heating
Advantages

m{ For cities

Reduce the pumping expanses J

Reduce the heat losses ]

For
managers

Increase the network reliability J

Improve balance production -
demand

Rapid detection of leak J

Anticipate the heating peaks J
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Advantages of the smart district heating

{ Real time information }

[ Benchmarking H[ For customers g

Reduce the pumping expanses ]

Reduce the heat losses ]

Savings based on data and ;
saving incentive Smart district Increase the network reliability J
heating For
3 Advantages managers Improve balance production -
Improve asset management demand
[ Map heat consumption in the For cities Rapid detection of leak ]
City

Anticipate the heating peaks ]

[ Map heat losses in the network
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Organization of the chapter

- District heating pilot — SunRise project
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SunRise District Heating

Primary network: 9 km
Secondary network: 8 km
Substations : 37
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Sub Stations
(37)
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Primary network (9 km

Carte Cité Scientifique

SN
i WD L
rale ddgorts Drovwis [ BPUF 0N
SOND L ».(C(l'-’
N - F“
J/| AT ' .
[ S \r\ $s |
i ‘V/“‘.
y 5

diamétre
26
— 33
40
50
w— 80
w100
- 107
— 125
w130
w160
w— 185

1000

45



Secondary

Network R

AB.Teeh

46



37 Substations

Sensors :
 Temperature
Heat * Pressure
Exchanger « Debit

« Heat Consumption

- Deépart vers sous station secondaire
-

e A11 Culture
Arrives circuit primaire

» Retour sous station secondaire 411

1
@ 'z/—' h Culture

Retour circuit primaire ==L @&

Control Unit

Electronic Valve
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The substation:
* Equipped by a local control unit
* Connected to a fiber optic internet network

* Transmits data concerning flow, power, valve status, ...
 Could be on-line controlled
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Heat Consumption — Building M1 (2009)

 Courbe superposée

|
BAb--t
|

al Temperature

=y - Heat Consumption

49



Heat Consumption

Daily Heat Consumption — Building M1
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Potential saving based on optimal management
-Regulation according to the building usage with hourly time control

19° working time, 15° non working time

Real Consumption

Consumption based on
optimal control
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Conclusion

Heating is a major issue in energy District Heating presents major advantages:
- Energy saving (scale effect)

management: .
_ . - Integration of renewable energy
- High energy consumption - Co-generation (heating + electrical production)
- High pollution emission - Increase in safety
- Quality of life - Energy storage

- Big market



Conclusion

Smart district Heating advantages:
 Real-time data-based control
 Better understanding of the system

(production, heat transport,

substation and consumption)

Improves the balance heat production — demand
Reduces heat losses

Rapid detection of leak

Reduces pumping expanses

Optimize heating temperature
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Smart Heat
Grid

Hamburg
(English)
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