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Task Description:

Objective of this deliverable according to Anneafthe project application was the creation of an
easy to use calculator on the project website torbeided for end users to stimulate their intenest
heat pumps. The calculator shall especially be ptechto the target group e.g. via advertisements in
the local/regional press. Responsible for thisvéetible is the lead partner swb. In order to adoid-
ble expenditure the project partners decided tcama#able tools which might eventually be adapted
to the project purposes.

Approach

The first idea was to adapt the following tool whis in use on the RWE WERB site:

/X Eingaben zum Yergleich von Heizsystemen - Micrasoft Internet Explorer oy [ |
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This idea was discussed in various chats and oprtject meeting in September in Edinburgh. Due
to the important differences between the partigigategion according to parameters like climatic
situation, energy prices, prices for competing giest;, subvention systems etc. it became evidest, th
one unique tool which had just to be translated ihe different languages of the project partners
would not be sufficient to give serious informattonend users in different markets. In any case the
tool should also combine the option to adapt ddivant parameters together with the translation.

1% solution

The Swedish partner Energikontor Sydost offerediiteon to use an EXCEL tool which is docu-
mented in this deliverable. This tool was prepdocble used as an integrated tool in each of thedut
national chapters of the project WEB site. The el feasibility of this option has been checkgd b
partner SP who will adapt the tool to the remadeB/gEe. The partners further on agreed that the too
can only give a brief aid on decision to the enel asd would not allow a final analysis as the in-
staller would need. For the latter target growpas decided to prepare a separate more sophisticate
tool which shall be made available for downloadead embedding it in the surface of the WEB site.



Fuel prices updated as of

Aug 07

Andra denna siffra och jamfarl

Comparison between different heat sources for heating

Heat demand 20000 kWhiyear = Comparable to or 30 m3 wood
Source of the calculus are Energimyndigheten (Swedish energy administration) and Vixjd kommun (Véxjs Communit

0il Direct electric Pellet boiler Pellet burner GSHP Wood Electric boiler District heat
ENERGY in existing boiler)
Heat content 99 MWWh/m3 1 MVWhiton 48 Myhiton 48 hihiton 1
Met heat demand 20.000 kiivh 20.000 kivh 20.000 K\¥h 20.000 kWh 20.000 livh 20.000 lh 20.000 kivh 20.000 kivh
Efficiency B0% 100% 85% 8% 260% 75% 28% 100%
Bruttoenergibehov 26.000 kvvh 20.000 kvWh 23529 K\h 26,667 kWh 8.000 lh 26.667 [ 20.408 kvWh 20.000 kiwh
Guantity nesded 25 m3 20000 | kWhiyear 49 tonfyear 55 | toniyear 30 w3
\EKONOMI bulkleveranser bulkleveranser,
Investment cost 60.000 kr 30.000 kr 80.000 kr 25.000 kr 150.000 kr 95.000 kr 35.000 kr 58.750 kr
lAnnuity factor 00983 00083 00983 00963 00983 00983 00983 00983
Capital cost 5778 krfar 2.883 krfar 7704 kridr 2.408 ki 14.445 ki 3.149 ki 3.371 krfar 5 658 kr/ir
\Annual fuel cost 25.404 kefar 23.440 12162 kridr 13.783 kerir 10.544 keri&r 8.400 kerir 23918 kefEr 12.000 krigr
Other operating costs 900 krfar kridr 1.000 kridr 1.500 kerir 400 keri&r 2.300 kerir 300 ke/Er 2.450 krigr
Sum operating costs 26.304 kr/ar 23.440 ki/ar 13.162 kr/ar 15.283 kr/ar 10.944 [ 10.700 [ 24.218 ki/ar 14.490 kr/ar
Total cost
Capital and operaitng) 32.082 kr 26.329 kr 20.866 ke 17.691 ki 25.389 kr 19.849 kr 27.589 kr 20.148 kr

Lokala prisvariationer kan forskorma. For exakia priser kontakta respektive lokal leverantar,
Observera att kalkylen endast ger en fingenisning till hur prisbilden ser ut. Hur de verkliga kostandera blitli DIET hus beror pé hur
lvanor och beteende ar, husets kondition osv. Till energianvandningen i exemplet tillkommer hlshlisele fvanligens-6000 kVif/an

Vid berguarme ar prisema baserade p& 20 A marksakring, vilket ar vanligast forskommande.

Observera att sotnir
Fér Kalmar ser sotningskostnaderna ut pa féljande sitt:
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Elpriset ar bassrat p4 kostnaden per k¥Wh inkl skatter, avifter och fasta kostnader, vilka har baserats p? eft vanligt hus med 16 A-sakring och en energianvandning p& 25 000 kh/4r ach det aktuella tilksvidarepriset
(Har du 20 & mérksakring skall du lagga pA ca 34 bre till pa elpriset. Detta tack vare att den fasta abonnemangskostnaden dkar med ca 00 kifér)

Tabellen visar arskostnader fér investering och drift fér ett hus med ett energibehov enligt ovan. Brénslekostnader kan variera lokalt. Kontakta din lokala leverantsr.
Kontrollera om din viirmeanliggning medfér ytterligare driftskostnaderna &n de som #ir medriiknade i kalkylen (t.ex. byte av keramikplattor i vedpanna vart fjérde ar)
Investeringskostnaderna varierar beroende pa férutsattningar i ditt hus. F&r en exakt prisbild - kontakta en leverantdr. Kapitalkostanderna & baserade pa 15 drs

avskrivning och 5% ranta. Avsikten med kalkylen ar att ge dig en generell bild om skilinaderna i driftskostnaderna mellan olika varmesystem.
Fér mer information - kontakta energiradgivningen i din kommun,
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Based on this Excel tool the following cost caltotavas programmed by the Swedish part-
ner SP in Virtual Basic:

(2 ProHeatPump - Windows Internet Explorer

LIS
Datei

+ | http: ffwnw. prohe atpump.euf 4] % Ll

en  Ansicht Favoriten  Extras 7

| @ proteatpunn =l

@ Diese website machte das falgende Add-On ausfUhren: *Micresoft Forms DLL" von *Mirosoft Corporation”. Klicken Sie hier, wenn Sie der trebsite vertrauen und die Ausfuhrung zulassen machten. . x

Input data: —
Homa Anmalbeat  [20000
Downloads demand (kWh)
Cost calculator Ground Source  Oil boiler Direct electric Pellet boiler Pellet burner Wood boiler Electric boiler District hei
Heat Pump
Worksing Tovestment | 16200 6500 20 | fss00 | 2700 10000 (3750 (6300
Events cost (€)
Tinks Fuel Cost 015 |eWh [1100 [gm3 (015 [€KkWh (265 |€hon |65 |€kon 27 |€m3 015 |[ElWh 006 |@
Project work packages Efficiency 300 |% 80 % 100 (% 185 % 75 % B % 9% % 100 o
Forum
Results:
Organisation :
e conralor 9.9 MWhim3 o 48 MWhiton ~ 48MWhton 1 MWhim3
Contact us fuel
Member login Primary energy 1 = = = = = = —
KWh m 5 ton ! ton B LS KWh =
- = — = — — =
- - - = = = =
- = — = — — —-
This is made ilable on the ing that those using it take full responsibility for the results of any calcuiations and
the consequences of their use. Results are meant to be indicative only and should not substitute for the results of a thorough
P i ppraisal. F fons of results from this calculator should include all input data.
~
< >

Beatland! Click on “Events™ to read more:
Last updated: 30 June 2008
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Revision of the tool in May 2009

Since there was no budget allocated for the proatuct the Cost Calculator the product
which was uploaded in autumn 2007 seemed to b&hgat. With the further development of
Internet Browsers the project partners were facighl thhe problem of restrictions in the us-
ability of the tool. It only worked accurately iorae versions of Microsoft Internet Explorer.
Other versions only gave partly support to the.tédgth Firefox it was even not possible to
use the calculator at all. This technical probleaswecognized quite late in the project since
project coordinator and webmaster did not havelprob with using the calculator. A final
quality check during the last project meeting inrnéafailed, since it was not possible to acti-
vate the calculator on the conference computer.

Beyond this background the idea came up to rewndecalculator in Java Software. Finally it
was not clear, if this would help to create a dnatale result which would accurately run also
after the end of the project. For this reason ¢lael lpartner, who had the contractual responsi-
bility for the creation of the tool decided to reguce the cost calculator in a state of the art
solution for interactive WEB content.

Criteria for the remade Cost Calculator were:

* The tool should work with each state of the art WBwser

* It should be faster and more comfortable for ther us

* The programming should enable the use of the toekat for the 2 years period
after the project during which the WEB site musbbethe air without technical
problems, even without further maintenance



* The calculator should be embedded in the projecBWiEe in the context of a re-
written user guideline.

» It should be possible to open the tool in eachgmtdpnguage from each language
version site.

» The skin design of the calculator should be adadptabeach partners local WEB
site in the case that the partner wants to ustiieas a ProHeatPump result in his
later day to day business to promote heat pumps.

These goals were achieved by using the followiggrielogies:

» The country specific calculations are now based MySQL data base. This tech-
nology allows adapting the tool easily to counfpgafic needs and calculations and
allowing easier correction of mistakes. Also thadtion to future further develop-
ment of browser technologies is now easier.

* The reading of input data and the calculation efdhtputs is arranged on the server
side by PHP technology. This allows a much fastesgntation of the dataand in-
creases the compatibility to different types of WlBwsers. The tool runs now
without necessary plug ins for virtual basic oriRetX.

* The additional use of AJAX for programming leadstiurther improvement of the
presentation quality and the speed to set up tge.@de reason is, that AJAX allows
reducing the operation on those values which haea lcthanged and avoids the total
reload of values which was necessary with the pres/technology. Using AJAX
starts automatically if the calculator is used byvisers which have activated JAVA.

* The calculator has become interactive also withotlogvser. It detects the options of
the browser and uses automatically the best anelstasay for its operations.

The new cost calculator is available on the WEB sitall languages. The French version has
been added in August 2009 since the French partogided the necessary French version of
the user guidelines to the WEB master after thecéiikde project.

The operation of the new tool is described in tik¥ing Annex of this document.



ANNEX

User guide for using the online heating cost calcator

This document describes the steps that shouldllosvixd to calculate the heating cost for
heat pumps and other technologies using the Prétdedt online heating cost calculator
(Figure 1) www.proheatpump.euThe necessary steps to calculate the annuahpestst
for different heating options are described below.

Input data:
1. Choose the types of heating systems you wokkdttip compare by clicking in the boxes
for each technology.

1. The first data needed is the annual heat demitied house you want to evaluate the heat-
ing cost for. This value (in kWh per year) is prdetpin the box for “Annual heat demand”.

2. Next, the investment cost (€) for each heatautphology is prompted. Default values rep-
resenting reasonable costs are set as initial sahug the user should use the values given by
a local installer. If you are only interested irear a few technologies, just fill in the data for
those technologies and leave the others.

3. Fill in the cost for the fuel. In the case oahpumps, direct electric radiators and electric
boiler, the fuel cost is the cost for electricithis cost is the total electric cost per kWh, in-
cluding grid costs and fixed costs.

4. Last, the efficiency for the heating technoliagprompted. For heat pumps, the efficiency
Is the same as the COP/SPF value. This is whyftizgeacy is expressed as more than 100%
in this case. The default values are representadiviiae technologies, so if you don’'t have a
number from your local installer, use the numbeiasedefault.

When these numbers have been entered, press tba tDalculate”.

Calculator for comparison of heating cost
=y Lo | comc oo | s | oo | oovsrn |
o [ o [ o0 [ 8 [ 8 | o | o ] Cooams]

Input data:
Annual heat demand | 20000] gk

Selsct heat source(s)

Oil boiler

Investment cost [ 16200] €
Fuel cost 0.15] €kWh

Efficiency [ 300 %

Figure 1. The online heating cost calculator.

The calculator then calculates:

* The primary energy demand (the amount of fuel tlagtto be purchased to meet the
heat demand after adjusting for the efficiency),

* The quantity of fuel that has to be purchased adhnua



+ The capital cost per year
* The annual fuel cost, and
* The total annual cost for providing the heat.

Calculator for comparison of heating cost

Select heat source(s)

Ol boiler e Direct electric | Electric boiler Wood boiler Pellet boiler District heat
{(condensing)

[ = | = | o [ o [ o [ o [ o |Cdme=]
Input data:

Annual heat demand 20000 kWh

[nvestment cost | 18200] ¢ BRI £ 7500] £
Fuel cost 0.15| €/kiWh 1100 00} &me | 0.06) Sk
Efficiency 300| % a0 % 100] %
Results:

Heat cortent of fuel — = 99 Whhin® — =
Primary energy demand BBBE.7 kiWh 250000 kWh 20,0000 kWh
Quantity needed BBE6.7 kiih 25 m® 20,0000 KWh
Capital cost 156601 &year 6258 &lyear 7223 €fyear
Annual fuel cost 10000 €year 2777.8 Eyear 12000 Eyear
Total cost 2560.1 Eyear 34037 Eyear 159223 &lyear

This calculator is made available on the understanding that those using it take full responsibility for the results of
any i and the of their use. Results are meant to be indicative only and should not
substitute for the results of a th gh fessional i P i of results from this calculator should
include all input data.

Figure 2. Results are displayed for each heating @ipn that was initially chosen.

Definitions of the heating options

Ground Source Heat Pump A ground source heat pump producing space heatidglo-
mestic hot water is installed.

Oil Boiler: An oil boiler is installed in the house. Hydromieating and domestic hot water
production is supplied by the boiler.

Gas boiler: A condensing gas boiler is installed in the holtsglronic heating and domestic
hot water production is supplied by the boiler.

Direct electric: Heat is supplied to electric radiators and dorodgit water is produced by
electric resistance heating.

Electric boiler: An electric boiler is installed in the house. Hydiic heating and domestic
hot water production is supplied by the boiler.

Wood boiler: A wood boiler is installed in the house. Hydroh&ating and domestic hot
water production is supplied by the boiler.

Pellet boiler. A pellet boiler is installed in the house. Hydimheating and domestic hot wa-
ter production is supplied by the boiler.

District heat: A district heating central is installed in the BeuHydronic heating and do-
mestic hot water production is supplied by distnieat.

Disclaimer

This calculator is made available on the understanding that those using it take full responsibil-
ity for the results of any calculations and the consequences of their use. Results are meant to
be indicative only and should not substitute for the results of a thorough professional ap-
praisal. Presentations of results from this calculator should include all input data.

! The capital cost per year is calculated usingramuiy factor of 0.0963, representing a depreciatime of
fifteen years and an interest rate of five perc€his annuity factor is the same for all heatingjaps in the
calculator.
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Home Start the calculator
D load:
R Input data:
Cost calculator 1. Choose the types of heating systems you would like top compare by dlicking in the boxes for each technology.
Rews 1. The first data needed is the annual heat demand of the house you want to evaluate the heating cost for. This value (in kWh per year)
Events is prompted in the box for "Annual heat demand”.
Links 2. Next, the investment cost (€) for each heating technology is prompted. Default values representing reasonable costs are set as initial
Project work packages values, but the user should use the values given by a local installer. If you are only interested in one or a few technologies, just fill in the
data for those technologies and leave the others.
Forum
rguiivation 3. Fillin the cost for the fuel. In the case of heat pumps, direct electric radiatars and electric bailer, the fuel cost is the cost for electricity. |
This cost is the total electric cost per kWh, including grid costs and fixed costs
Contact us
2 4. Last, the efficiency for the heating technology is prompted. For heat pumps, the efficiency is the same as the COP/SPF value. This is
Member login 3 o 2 4 "
why the efficiency is expressed as more than 100% in this case. The default values are representative for the technologies, so if you
Imprint don't have a number from your local installer, use the number set as default.
When these numbers have been entered, press the button “Calculate”.
Contract No:
EIE/06/072/512.444283 Calculator for comparison of heating cost
I I 1 [ I I
1 i L: o
Figure 1. The online heating cost calculator. =l
Last updated: 6 July 2009
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Calculator for comparison of heating cost

Select heat source(s)

District heat

[ = [ = 1| |

=i ‘ [ caleulate |

Input data:
Annual heat demand

20000 kwh

Ground source heat

pump

Investment cost 16200 € [ 6500 [ 0000 € [ s600 €

Fuel cost [ 05 e [ 110 & 016 ewwh | 015 ekwh | 2700 e [ 26500 enon

Eficiency [ 300 % | 80 % [ 100 % [ 100 % [ 9 % | 75 % [ 85 %

Results:

Heat content of fuel e =t 89 kwhi = A e = = 10 Mivhim® 48 hihiton

Primary energy demand BBEE.T kWwh 250000 kKWh 20,000.0 kKWh 20,000.0 kWvh 20408.2 kKWh 26B66.7 kiWh 23529.4 kWh

Quantity needed BBEET Kwh 25253 | 20,000.0 Kih 20,0000 k¥vh 20408.2 KiWh BT e 49 ton

Capital cost 15601 Efyear 6259 €/year 7223 €fyear 3082 €/year 3611 Eyear 9B30 Eyear G262 Eyear

Annual fuel cost 1.000.0 &year 27778 Slyear 1,200.0 &fyear 30000 &year 3061.2 fyear 7200 &year 1,292.0 €year

Total cost 25601 Efyear 34037 €fyear 18223 €fyear 33082 €fyear 34223 €fyear 1683.0 €year 2,127.2 €lyear

This is made on the that those using it take full responsibility for the results of

an and the g of their use. Results are meant to be indicative only and should not

substitute for the results of a th h i appraisal. of results from this calculator should Lo

include all input data.
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