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LIDAR data can be
added subsequently
at this point. Please
note that
subsequently added
LIDAR data has no
influence on the
calculation results of
maps that have
already been created.

www.actionheat.eu
]


https://actionheat.eu/

0 Hewried Demo Seftings Help Forum Logout

Pt stions e oo

This propect ks no maps in it yot. Gat started by Croating & new map b,

Create new map

www.actionheat.eu
]


https://actionheat.eu/

Satings Melo Fom  Logost

Buildings and roads

Heat Semands and supphicos are associated with Buldings in the mag, and potentaal heat pipe outes are sociatod with roads and paths in the Map. You can agove Mmag data from OpenStroetNap, of you can uplead your cwn GIS data,

# Use OpenStreetMap for buildings and roads

You can search for a named 2002 in OpenSirectMap, of deaw 3 boa,
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Buildings and roads
Heat Semands and supphicos are associated with Buldings in the mag, and potentaal heat pipe outes are sociatod with roads and paths in the Map. You can agove Mmag data from OpenStroetNap, of you can uplead your cwn GIS data,

# Use OpenStreetMap for buildings and roads

You can search for a named 2002 in OpenSirectMap, of deaw 3 boa,
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Estimation accuracy
3D

2D
Building polygon data is derived

THERMOS has various estimation models.
Depending on the information available, the
Building polygon data is derived
from OSM or a GIS file. from OSM or a GIS file and
height data is added manually or

appropriate model is selected individually for
each demand point! This means that different
THERMOS estimates the
via LIDAR data.

estimation accuracies can be mapped in one
project. - =
The share of the respective model in the overall demand without height data.

project is displayed in the project overview. This
currently looks as follows for the potential area: \
~

Buildings and roads

Demand estimates: Im, 2d-Im,
The higher the proportion of measured : .
estimates based on the 3D model, the more ;
accurate the estimate of total demand. A
The exact calculation methods can be found in ‘
the THERMOS documentation: https://action- /

heat-thermos.cse.org.uk/help/demand/demand-
model.html B J&  Lowest

Upload GIS Files
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B

Measured

Building polygon data is derived

from OSM or a GIS file. Demand

data is user-specified based on
measured data.
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0

Create a new map

Buildings and roads

The 3D estimation model was
used for the buildings from
the FNP.

Demand estimate: 5% 3ddm, (5% 1m, 1% Mam

' Upload GIS Files

demand without he

v

Measured

Building polygon data is derived

from OSM or a GIS file. Demand

data is user-specified based on
measured data.

3D

Building polygon data is derived
from OSM or a GIS file and
height data is added manually or
via LIDAR data.

4

Highest
.

Model accuracy
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As no height data is available
for the other buildings (e.g.
gymnasium, school), the
estimates are currently based
on the less precise 2d model

Darmand Hiiamain: 51 X
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<ad roads

) Logo

2D

Building polygon data is derived
from OSM or a GIS file.

THERMOS estimates the
demand without height data.

Lowest

www.actionheat.eu
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Estimation accuracy

3D Measured

Building polygon data is derived
from OSM or a GIS file and
height data is added manually or
via LIDAR data.

Building polygon data is derived
from OSM or a GIS file. Demand
data is user-specified based on
measured data.

' 4

Highest
Model accuracy
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Buildings and roads

® Use OpenStreetMap for buildings and roads

+ \

In order for THERMOS to be able to
use the 3D model, the elevation data
must be correctly assigned at this
point.

The same applies to the known
consumption values. These are also
transferred to THERMOS in this
menu.

Upload GIS Files

£y

\;

P =

Buildings
Field

Meaning

Work steps

The building heights result from the
number of storeys (known from the
FNP) multiplied by a storey height of
2.8 m (assumption).

Using the spreadsheet programme in
QGIS, the corresponding values per
demand point were calculated and
assigned to each individual polygon.

The altitude information was
transferred to THERMOS using the
import function and the corresponding
attribute assignment.
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5> Neuried

Above: Hide
unselected objects

below: centre on
selection
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Draw new connecting
element (cable)
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Draw new object
(Building)
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o MO

5> Neuried

Switch map view

Constraints: View of candidates and
constraints

Solution: Solution view
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Show main
menu
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NET K PROBLEM
Map view
Objective
Tariffs
Pipe & connection costs
insulation

individusl systems back to map
view

Solution summary

Run log

SUPPLY PR(
Profiles
Technologies

Objective

Help contents

Network editor help

Keyboard shorteuts

Excel Spreadsheset
Excel Spreadsheet

Geojson
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NETWORK PROBLEM

Map view
Objective
Tariffs
Pipe & connection costs
ndividual systems . . .
Set optimisation
NETWORK SOLUTION ' Settings

Solution summary

Technologies

Objective

Network editor help

Keyboard shorteuts

MPORT/ EXPORT DATA

Excel Spreadsheset
Excel Spreadsheet

Geojson
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Save Dptimise =

& Maximize network NPV

Maximize whole-system NPV

Accounting period

Capital costs

In this mode, the aim is to select the consumers to be connected
to the grid in such a way that the net present value for the grid
operator is maximised. This results from the sum of the revenue

Iteen Anmusll prRecur Parbad

Raks

@ Py from demand minus the sum of the costs for the grid.

1or 104)
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Maximize whole-system NPV

Accountine nerinrd

In this mode, the objective is to choose how to supply heat to the affected buildings (or reduce demand) at the lowest total cost.
The internal transfer of money between buildings and grid operators is not taken into account, so there is no grid revenue ard
tariffs have no impact.

Capital Within this framework, you can control whether you ]

Iteen

Offer insulation measures
offer other heating systems

These decisions are not relevant for maximising the net present value of the network, as they can never improve the net present
value of the network operator and would therefore never be chosen.

www.actionheat.eu
]
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THERMOS — Hawned Save Dptimise =

Objective

& Maximize network NPV

Future costs and benefits are discounted by

b iroect of o netaroet lectors Ondividusl maberme. Iesulation. snd siasions costal cam b scoourted for uaing tivemarbet el o assuming a discount rate. Using the controls
Maximize whole-system NPV for the accounting period, you can specify the
number of years into the future to be taken into
account and determine by how much the costs

should be discounted for each year from the

start of the simulation.

Accounting period

Capital costs Emissions costs Emissions limits

] Fijo Emigsion Costit Emission Limited  Limit (t/yr)

Iteen Anmusll prRecur Parbad Raks 0 100)

oo
Pigework
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THERMOS — Hawned Save Dptimise =

Objective

& Maximize network NPV

Maximize whole-system NPV . . .
! Capital costs can be annuitised, which means

that they are converted into a fixed amortising
loan.

Accounting period Capital costs can be recurring, which means that
the equipment they represent must be replaced at
regular intervals, so that the original capital costs

are incurred again after this time.

Capital costs Emi

] Fijo Emizsion Costit Emission Limited  Limit (t/yr)

Iteen Anmusll prRecur Parbad Raks 106 100}

oo
Pipework
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‘Dptimize =

& Maximize network NPV

b thirs Mo, the ol i 0o chaocrse witich demands 0o comnoot B e NETwork 30 &5 10 muuimite the NPV for the network operodor, This is the sum of thg revenues from demands minus thg sum of oas bor the neteork.

The impact of non-netwerk factons [ndadual systems, Ersulation, and (Minsions Costs] can be accounted Tor using the mavker tant], which chooses 3 price 13 beat the Best nen-netwerk system.

O Maximize whole-system NPV

I this maode, the goal is bo choose how to supply heot to the buildings in the problem (or abate demand) at the ménimum ¢

.

O frhul BN ENEaSUETS Ofer cehir heatang systoms’

Determination of
emission costs in

buildings and network operator is not considered, so there are no network revenues and tanffs have no

Accounting period ct./kwh
S Coils and Bengfits o | &0 yiars, Drgount fturg values ot 3.0 [ T T,
Capital costs Emissions costs Emissions limits
ieem  AnswallzeTecur Pariod o Fifje Emissian Costft Emission Limited  Limit (t/yr)

IF  10ef o 0,00 ez 0O o0

Pipework [} [m} ] (1] 100 100
priEs 0,00 pms [m} o

Supply (w} o (o 08 300 100 . 0,00 N ] o
Connections [ [m} [x] (1] 100 100
Iresulation [m} [m)} [x] (1] 100 100
Other heating [ (] ] [=]=] 100 100
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THERMOS  Hewried Save

Objective

& Maximize network NPV
I thirs Mo, thee ol i 0o choore which demands 1o connoot T el NOTWork 30 &% 10 mudmite the NPV fov the network cperodor, This is the sum of thg revinues from demands minus thg sum of coas bor the neteork.
Th impact of non-netwoerk lagtons (indradual sysiems, vsulation, and omissions (o5Ls) can be acoounbed Tor using the moviker tantl, which chooses 2 price (o boat the best non-netwer

O Maximize whole-system NPV

s this meodhe, thee goal i bo choose how to supply heod So the buildings in the problem (or abate demand) a1 the minimum overoll cost. The internal transfer of money between buildings

e, Setting emission
limits

* no network revenues and tanffs have no

O frhul BN ENEaSUETS Ofer cehir heatang systoms’

Accounting period

hm:wth\dbﬂeﬁnm;ﬂ _. yiars. Drcount hature values :l!._ i __:“EP'-" yar,
Capital costs Emissions costs Emissions limits
e AnsuslizeTecus Pariod Rate = e Emission  Costft Emisslon Limited  Limit {tiyr)

. | oot 0a¥ <o 0,00 _ ez O [oo

Fipework o [e __|-:|.-:| |10 100 s (o ) s o IB

Supply 0 O [D ._|'1':' J200 100 noa [o,00 o =Y

Connections [ 0 ||:. |-:|,-:| 100 100 ) '

insulation [ o [o |[ 00 100 100

Dther heating [ o [e |[ 00 100 100
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NETWORK PROBLEM
Map view
Objective
Tariffs
Pipe & connection costs
insulation

ndividual systems

Set tariff

NETWORK SO

Solution summary

Technologies

Objective

Network editor help

Keyboard shorteuts

MPORT/ EXPORT DATA

Excel Spreadsheset
Excel Spreadsheet

Geojson
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NETWORK PROBLEM

Map view

Objective

Tariffs

Pipe & connection costs
insulation

Individual systems

NETWORK SOLUTION

Solution summary

Run log
SUPPLY PRO™: =24

yaoues A tariff consists of three parts:

Technologh

ovjectve ¢ Afixed basic fee that the building pays to the
grid every year.

HELS « Avariable capacity charge per kilowatt hour that
the building pays to the grid each year,
multiplied by the building's peak demand.

Help comter A variable unit rate per kilowatt hour that the
building pays each year multiplied by the
building's annual consumption.

Network od

Keyboard 3

Excel Spreadsheset
Excel Spreadsheet

Geojson

Save Optimise *

Tariffs

Tariff name

Unit charge Capatity charge

www.actionheat.eu
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Pipe & connection cost:
insulation

ndividual systems

o

Setting the costs for pipes and Y
labour as well as the water
temperature

Keyboard shoreuts

MPORT/EXPORT DATA

Excel Spreadsheset
Excel Spreadsheet

Geojson
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THERMOS  Mewried Save Optimise

Capacity & loss model

® Hot water
Saturated steam

o diameter using recommended fow rates for the diameter. the specific hoat of wates, and the: o return deffer

Heat losses ane calculated from diameter using This mesde

Pipe costs
HB Capagity Loiied Pipe coit Civil cost [m/m)
i Wp KW oy aj'm taoilt | Hard b
X
x Setting the water temperature
X and the soil temperature.
X THERMOS uses the soil
i temperature to estimate the
2 loss rates per pipe diameter.
b
45 X
X
X
X
T i '

www.actionheat.eu
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THERM(

N8 Capacity Losses Pipe cost

mm wp KWh/m.yr u/m
W0

Chvll cost {a/m)

X

X) ) ) ) ) 3¢ 3 X 5 3O 3 &) 3 ) X) &) 5 6 &) X) X

Standard values for costs and
diameters are stored in
THERMOQOS, but these can be
customised.

www.actionheat.eu
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THERMOS — Mauried

200 1338 EET 121 1174 bod

FE0 14X M 41E =T I5: B4l x

300 I IEM 43 5% Lo s 142 x

400 WEaM || a7 1568 438 2161 bt

AS0 55,45 M 4542 1819 AT FLE b4

S0 T B M ' rany: ] 538 IT19 x

= 28 & The costs for heat transfer

s X stations in the individual

e buildings can be set here.
S 1180 5955 b4

Connection Costs

Each baslidhing alto has aas00iaied oonne s (oans, which detomene the capnal costs of connorting the Buddeng to the networhl Thse oorsis e Bodna: by the st Carork operatod

Add comnection cest

Pumping costs
Pumping ooty are Saken 0 be a proparton of the system output. In 3 beat netwark the v ot supply catpe. In a ool nifwerk, Bhiry asdd Ba Ehe rogpasr o] Sapply utpant

Pumping cvirheads are| I of sytom outpeat, and coas | 27,04 cilowh, Thaey canne erisionsof 1 phiwhiood,| O e kWh g3, | O mg h nos
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5 Meuried

o e

Connection Costs

Pumping costs

@)™

Add comnection et

20K ) ) 6 ) 1K) ) ) ) X

Save

The pump costs represent the proportion of the system power required to
operate the pumps. As the pumps are usually operated with electricity, an
individual electricity tariff for the pump can also be set here.

From the literature, a value of 2% of the system output is assumed at this
point for the operation of the pumps.

www.actionheat.eu
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NETWORK PROBLEM

Map view

Objective

Tariffs

Pipe & connection costs
Insulation

individual systems

NETWORK SOLUTION

Solution summary

Run log

SUPPLY PROBLEM

Profiles
Technologies

Cbjective

HELP

Help contents

Network editor help

Keyboard shorteuts

IMPORT/ EXPORT DATA

. Excel Spreadshest
* Excel Spreadsheet

, Geojson

PROJECT

Save

Function x
Change constraint status of selection (optional—required—forbidden)
Edit supply properties for selection
Zoom display to show selection
Select all optional or required elements
(Shift + a) Invert selection amongst optional and required elements
Edit details for selected candidates
Draw a connector line
Select also candidates grouped with selected candidates
Put all selected candidates into a group

Ungroup all selected candidates

Show mystic information panel
Show this help

www.actionheat.eu
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HERMOS  Neuried

R
i

o -§- Y=ol +JO

Edit Candidates

Demands

: 1. Select building
Demand (MWhiyr) « Peak (kW) rofile’ 2 PI’ESS "e“

— The editing window

N

.‘\\\

\,\
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5>  Neuried

~ 1
| P
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J
x

o -§- Y=ol +JO

The individual annual
demand for each
individual building can
now be stored here - if
known, the peak
demand can also be
set.

Edit Candidates

Demands

Count Connections Demand (MWhiyr) « Peak (kW)

If this is not known, it is

determined by
THERMOS.

Solution

www.actionheat.eu
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HERMOS  Neuried

o -§- Y=ol +JO

Edit Candidates

Demands

Count Connections Demand (MWhiyr) « Peak (kW)

Showing the building
properties

X
R

\‘\
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c THERMOS  Neurled Save Optimise *

One candidate selected
ype 1 demand x
1 fortwdden x
. ¥ 1 Sandard x
] : D x
a 1 Residential x

M3 view sorton Map legend
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THERMOS  Neurled

A new object was
created using the
"Create object" tool.

www.actionheat.eu
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Cost and capacity

Emisslons factors

www.actionheat.eu

The "S" shortcut assigns
the object the role of

energy supply.

The dialogue box for
setting the parameters
opens.
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)5S Neuried

™

Emissions factol s

www.actionheat.eu

The parameters for
capacity, costs and
emissions can be set
here according to the
individual situation.
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HERMOS Neurled
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2

of-§ cf=of JO

Once all settings have
been made, the
network optimisation
can be started. To do
this, click on "Optimise"
and then on "Network".
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2. what results are available?
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2. what results are available?

General Assumptions

Objective NPV
Flow temperature 90 °C
Return temperature 60 °C
Ground temperature 8 °C

Financial Assumptions

Accounting period 40 yrs
Discount value 3,0 %
Tariff 5 c/kWh
Connection Costs -
Emission Costs -
Pumping costs 2%
Supply costs -

www.actionheat.eu
]
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The current calculation
is based on these
assumptions
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Once the calculation
has been completed,
the first results can be
interpreted using the
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NETWORK PROBLEM

Map view

Objective

Tarifts

Pipe & connection costs
Insulation

Individual systeens

NETWORK SOLUTION |

Solution summary

Run log

SUPPLY F ROBLEM

Profiles
Technologsvs

Objective

HELP

Help contents

Network editor help

Keyboard shortouts

INPORT / EXPORYT DATA

Excel Spreadsheet
Excel Spreddsheet

Gecjson
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Save Optimise *
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X

A new section appears in
the main menu to display

the detailed calculation
results
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THERMOS  Newrbed Save Opnimize -

Solution Summary

Display Options
Capital oty Criver casts:

®Tolal OPrnopal OPresentvabee @ Total OAnnual O Present valoe

Coat sammary Metwork  Individusl ayatems  Imsulstion  Emissions Optimisation

Item Capdtal cost (=) Operating cost (=) Operating revenus (2] LEH {ciifm) HPY =)
Paparar 168 M - =166 M
HEM fpply 0 119 M ET0,04 k
Demangy 0 - BETM 576 M
Eerendiong o o
Nitwerk 186 M 113M 88T M 204 14M
Emissions o o
Individual Systems = o - = o
Intulation - - - - -
Whale 1yt 186 M 143 M - - =233 W

www.actionheat.eu
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THERMOS  Mewried

Solution Summary

Display Options

The operating revenue results
from the balance of revenues

Capital coats Cithar coutd
T (from the assumed tariffs).
It has no influence on the LCH.
Coat summary  MHetwork Individiasl gystems  Imiulstion E Dpair
ltem Capital cost [=) Oiperating cost (a) Operating revenus (2] LEH {ciWh) HPY [a)
Hirtwrk 188 M 113 M 8,87 M 204 14M
Emissions
Individual Systesns = o = = (]
insuistion
Wil Syite 185 M 113 M -2.33 W
www.actionheat.eu

Levelised Cost of Heat (LCH)

Heat distribution costs
(ct./kWh) based on
infrastructure costs + pumping
costs

Save

59
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THERMOS Neuried

Solution Summary

Display Options
Capital costs: Other costs:
®Total OPnncipal OPreserdvalue @ Total OAnnual O Present vahse

Cost summary  Network  Individual systems  Insulatiom Emdissions  Optimisaticn

m Demands Supplies

Civlis w Langth Caost Cost Lossas Capacity

mm m n aim Whigr w
Hand {detaul) 20 AT 2693k 615 551 M 1k
Hard {detaul) 25 527 Bk ] 805 M TRk
Hard {default) a2z 143,84 i el L] 21TM T6Tk
Hard {sedaul) 40 566,58 01,52 & oa 65 M 140,26 k
Fand {detaul) 50 748 286,05 k TE3 TIB4M 25500 k
Hard {detault) 85 302,85 2572k 249 55,53 M 505,82 k
Hard {detaul) 1] s B0k B2 B38M B2k
Hard {Sedaul) 100 155,52 16T 02 & 107k 0,56 M 13 M
Hard {detaul) 128 28151 354 5T i 135k TaTEM 1,96 M
AN 196k 1,66 M 545,28 W22 M 1.9 M
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L HER0S Neuried Save  Cpsimise =

Solution Summary

Display Options
Capital coats: Othad eodtd

®Totw OPnncipal O Presentvaloe @ Tolal Oaeeual O Present value

Cott ummary  Metwork  Individual systemi Injulation  Emissiens  Optimisation

Piparwork Demands Supplies

Categery ~ Coatang Capacity Demand Cann, soil Rivanue
w S [ a

Linclassibhed o] ERE @ 0 FETM
Uspr-creatnd bukdeng 1 0 a 0 2k
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o MO
Save Ciptimise =

PN TEmIOS | Meurled
w

Solution Summary

Display Options

Capital costs: Other costs:

@ Torsl O Principal O Pressntvalue @ Towal Ofroual O Present value

Cost summary  Natwork  Individual systems  Insulation Emissions  Optimisation
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3. Possible next steps
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3. Possible next steps

- Add user to THERMOS project (done)

- Feedback loop (within two weeks of receiving this presentation)
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