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U4GEcalc - User4GeoEnergy calculator ver 2023.09.13

| - - - . - Lokalizacja
Lﬂg:ggtlggistﬂsse(rbesrgﬁggglsg{éyr/gc;fggeothermal energy utilisation by adjusting the user LOkallzaCje ZdeflnlOwane: J
Iceland M |
Liechtenstein Norway The UserdGeoEnergy Project (No. 2018-1-0502) is funded by Iceland, Liechtenstein S i R
and Norway through the EEA and Norway Grants Fund for Regional Cooperation 2 Choszczno PL
Norway grants grants . D
http://userdgeoenergy.net/, contact. pajak@meeri.pl
4 Koluszki_PL
5 Konin PL
6 Konstantynow £.odzki PL
7 Mszczondow PL
8 Pabianice PL
: > 9 Poddebice PL
(Select the location: ] A
11 Sochaczew PL
Koto PL v 12 Szczecin PL
13 Galata SK
14 Kezmarok SK
15 Krupina SK
16 Sabinov SK
17 Sala SK
18 Samorin SK
19 Sered' SK
[Seler:t how you will input the data about an energy user and geothermal conditions ] 20 Spisska Nova Ves SK
21 Velky Meder SK
() All data linked to user and geothermal will be settled in this sheet 22 Zeliezovce SK
23 Csongrad HU
@ Use a user definition and geothermal conditions predefined 24 Maké HU
25  Miskolc HU =1
26 Szeged Odessza HU Euro:=4,7 z%
27 Oslo NO UsSD:=4,5 z%
28 Reykjavik IS

b




U4GEcalc

Uwarunkowania
techniczno-

ekonomiczne.
Zaleznie od kraju

A

1 [Currency €

2 |GasBoilen GasBoilen QilBoiler HardCoalk ElectrictDi HeatPumyg

3
4
3
B
Fi
B
9

10
11
12
13
14
15
16

B

C

D

E

156,0976 190,2439 156,0970 138,2114 52,03252

ma3

33
0.9
15
0.3

37,50
0, 0004
0,04

0, 0005

50

ma3

33
0,98
15
0.8

37,56
0, 0004
0,04

0, 0005

L

34,56

0,9

15
0,993344

72,45
0,08
0,07

0,002

kg

25
0,82
15
0.4

96,37
0,30
0,17

4.8

MWh
1
0,99
10
178

196,67
0,14
0,14

0,0061

» koszty zabiegow zmieniajgcych charakterystyke odbiorcy,

P ceny nosnikow enerqil,

» rodzaj nosnika energii dla zrodta szczytowego (stan: istnieje, nie istnieje),
» optaty za eksploatacje ptynu geotermalnego,
» wskazniki emisji zanieczyszczen,

» optfaty ze emisje CO, (wtgczenie/wytgczenie),

P parametry systemu grzewczego (moc, temp. zasilania / temp. powrotu)
» wykorzystanie istniejgcych instalacji grzewczych lub instalacja nowych,

F

400
MWh
1
3.3
20
178

196,67
0,14
0,14

0,0061

A A A A A A

A A A A

A A

- unitary expenditures [Euro/kW]

- measure unit”

- lower calloric value of a fuel [MJ/unit] (in case of electricity use =1)
- performance of utilisation HEAT/Chemical Energy [-]

- lifetime for the equipment [years]

- price of energy carrier [Euro/unit]

- CO2 emission [kg/G)]
- 502 emission [kg/GJ]
- NOx emission [kg/GJ]
- total dust emisssion [kg/GJ]"

- payment for CO2 emission [Euro/Mg]
- fee for geothermal water exploitation [Euro/m3]

P parametry systemu przygotowania c.w.u. (moc, temp. zasilania / temp. powrotu)

b



U4GEcalc

Zdefiniowane dotychczas nosniki
| technologie ich wykorzystania:
» kotly gazowe konwencjonalne,

» kotty gazowe kondensacyjne,

» kotty na olej opatowy lekki,

» kotty na wegiel kamienny,

» ogrzewanie elektryczne,

» sprezarkowa pompa ciepta W/W

B imported: Hard coal

Select suitable peak energy source type]

Hard coal v

[Definitian of peak energy source ]

HS :

"Gas boiler conventional™"

"Gas boiler condensing"
"Heating o1il"
"Hard coal"”
"Electricity - direct use"

"Heat pumps”

Uwarunkowania
techniczno-

ekonomiczne.
Zaleznie od kraju

P parameter you need to set

Select the peak heating source statusl

@ Peak heat source exists

O Peak heat source doesn't exist

 parameter you need to set

‘Are you paying for CO2 emission (Select}?]

O Payment for CO2Z2 emission 1ncluded

@ Payment for CO2Z2 emission excluded




U4G EC al C Uwarunkowania

techniczno-

ekonomiczne.
Zaleznie od kraju

P parameter you need to set

(How about the peak heating source?]

\.

(:) We are using the same peak heating source

(:) We are 1installing the new heating source




» parameter you need to set

(Select the heating system 5tatus]

U4GEcalc

Uwarunkowania

C) Central heating system exists, might be retroffited

C) Central heating system does not exist, must be build

techniczno-

ekonomiczne.

» parameter you need to set

[Dominated type of a heating System]

Zaleznie od kraju

C.O.

O
O
» Jezeli instalacja C.O. istnieje, to zaktada sie jedynie jej zwiekszenie o dodatkowa O
powierzchnie grzewcza.
» Jezeli nie istnieje, to cata nowa powierzchnia wchodzi do naktadow inwestycyjnych. 2

B inported, 30420 kW B imported, 150°C

[Power demand for central heating [kW]]

[Design supply temperature, space heating [“C]]

» 45,630,0
B imported, 80°C
[Design return temperature, space heating [“C]]
. 15,210,0
30,420,0

floor heating

panel radiators

pipes and finned pipes
radiators

convection heaters

Considered heating systems

n - exponent characterizing the
heating system:

» n=~1.1 for floor heating,
»n=~1.2-1.3 for panel
radiators,

»n=~1.25 for pipes and finned
pipes,

» n=~1.3 for radiators,

» Nn=~1.25-1.45 for convection
heaters.

SN




» parameter you need to set

(Select the heating system 5tatus]

C) Central heating system exists, might be retroffited

U4G EC aI C Uwarunkowanla () Central heating system does not exist, must be build

techniczno-

» parameter you need to set

ekonomiczne.
Zaleznie od kraju

[Dominated type of a heating System]

Wyktadnik potegowy brany jest pod uwage
przy ocenie temp. zasilania 1 powrotu
po termomodernizacji.

(O floor heating

() panel radiators

C) pipes and finned pipes

C) radiators

P2 .v1 . cwl - rwl () convection heaters
tw2 — exp = 'f IS a1~ tp1) | w2 - S (£21 — tpl ) Considered heating systems
[p.:; F1 ]“ “ tz1 - tp1 n - exponent characterizing the
Rt R ] heating system:
tpe = r 52 .V1.owl . Twi »n=~1.1 for floor heating,
| —exp PI. ‘1*"-9 - CWZ - TWZ (tz1 - tpl) »n=~1.2-1.3 for panel
P2 .F1 E/tzl—t;ﬂ\ radiators, . .
IPI.F_:; ] [tzi-tw ] >_n:~1.25 for pipes and finned
k tpl — twl J p|pes’
tz2 = i E_ EE iE (tzl —tpl)+ tp2 » n=~1.3 for radiators,
»n=~1.25-1.45 for convection
heaters.

b



U4G EC al C Uwarunkowania

techniczno-

ekonomiczne.
Zaleznie od kraju

C.W.U.

P parameter you need to set

(Select the hot tap water system Status]

B imported, 3000 kW
C) The hot tap water system exists, might be retroffited

(Power demand for hot water [kW]) B imported, 75°C

C) The hot tap water system does not exist, must be build

- 4,500,0 (Design supply temperature, hot water [°C]]

B imported, 40°C

(Design return temperature, hot water [°C]]

L 1,:500,0

3,000,0




U4GEcalc

\

ambient air temperature [°C]
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49

o6

63 70 77 84 91 98 105 112 119 126 133
time during a year [days]

140

147 154

161

Lokalizacja

Dane pogodowe

tpow_atm:f(r)

Pracujemy na danych
rozrzedzonych | sortowanych.

Otrzymujemy je z danych
,surowych” PVGIS

PHOTOVOLTAIC GEOGRAPHICAL INFORMATION SYSTEM

Select period

Lat/Lon

i




Lokalizacja

U4GEcalc

B imported, 91 °C B imported, 252 m3*/h

Geothermal fluid wellhead temperature [°C] Geothermal fluid flow rate [m3/h]

Warunki

t |
Obliczenia biorg pod uwage ponoszenie optaty za eksploatacje lub utylizacje geto er\rr/1 Aine

ptynu geotermalnego — definicja w stosownym pliku wejsciowym geor ©geo

b



(Supply and return temperature wvs time]

150

! H

e SUPPlY temp. |-
-G return temp.

140

130

120

U4GEcalc — charakterystyka
S~ sieci/odbiorcy

w
o

temperature [°C]

(Flow of district heating water vs time]

—&— flow of water
0 i i i i i i i i i i i 402.3 : :

0 30 61 91 122 152 183 213 243 274 304 335 365 : : : E E : : : : : :
time during the year [days/yr] 357.,6 ,. ...................... ....................... .. ....................... ....................... .................... -

tw — tz 312.9 ..................... ....................... ....................... ....................... .................... i
1 1 E E s s : ; ; ; ; 5 5

] Z min

N
o))
00
N
i

i

i

i

i

1

tw —tz 0733

of water [m3/h]

flow

i Y S S— S— A— AN S — H— AR SU——— A— A— _

Viz _-c.p PV ) — ...................... ....................... ....................... ...................... ...................... ....................... ...................... ...................... ....................... ....................... .................... i

tg2tz =tw 42 T -1 0.0
1 Vtz i' c-p 0 30 61 91 122 152 183 213 243 274 304 335 365

- 1 time during the year [days/yr]




U4GEcalc — schemat
systemu

circulating pump ,

\

heat exchanger User of energy

Priorytet ma bezposrednie wykorzystanie
energil geotermalne] w wymienniku

peak heat source, boiler przeponowym, przeciwprgdowym.

pmductiﬂ \
\,_“ (gas, oil, hard coal), heat
pump or direct electric

production well heater

energy carrier

well for reinjection

ell» =»[e

b



VTX’ komin

Dach
10-25%

Wenlylacia
30-40%

1 STRATY CIEPLA W BUDYNKU

wentylacja
30-40

I
=

¥
)

30-40%

. przez komin wentylacji grawitacyjnej
1025% %
przez dach

e ] ﬂ

drzwi
15-25%

VRTI,

1

20-30%

przez okna

Sy

iwnica
P3-BK.

15-10%

4
“¢przez posadzke na gruncie

U4GEcalc — struktura
strat energii

podtoga na gruncie

15-25% 3-6%

komin - wentylacja anp
30-40% dach
26% - 32%
wentylacja
W
/
6% - 13%
dach
= ' il 13% -20%
- 2% - 4% : == . éCiany
drzwi
; 23% - 36%
podloga na gruncie
okna Wi ””” 5%- 10%
‘e

[Definition of heat losses structure, friction (heat losses/total heat losses; mu5t=1.00}]

"(A) External wall” 0,12 0
"(B) Roof" 0,08 0
"(C) Floor on ground" 0,03 0
Heatl.osses :— "(D) Window and external door" 0,12 0
"(E) Ventilation" 0,55 0
"(F) Heat transmission by pipes (DH)" 0,10 0
"Estimated heating surface [m2]" Fgrz HGEE nTypGrZ;2

[1— Checking the heat losses structure]

Heat losses structure properly estimated

(E) ventillation ~55% (B) Roof ~8%

(D) Windows ~12% (A) Walls~12%

(F) Transmission losses ~10%

(C) Floor ¥3%

b



Koszty zabiegow termomodernizacyjnych,

przykitad dla jednostkowych kosztéw redukcji - IBeceruawas s

mocy ZWiaza nych Z dociepleniem s’cian cost of purchasing styrofoam 15 cm [€/m?] 10 12,59 21,6
cost of purchasing styrofoam 20 cm [€/m?] 11,77 16,18 31,85

Zewn QtrZHyCh cost of purchasing styrofoam [€/m?3]

(CALCULATED based aboves) 62,76 82,42 151,63

cost of purchasing rockwool 20 cm thick [€/m?] 16,77 16,7 24,26
cost of purchasing rockwool 20 cm [€/m3]

(CALCULATED based above) [€/m3] 83,85 83,49 121,30
cost of additional materials (plaster, parget,

mesh, etc.) 5 5 7,5

assembly cost (work costs) [€/m?] 33,33 25 40

total (20 cm styforoam) [€/m?] 50,1 46,18 79,35

2

ROOF insulation
pr-Y Insulation of a floor abouve a last elevation

styrofoam - based above 11,77 16,18 31,85
cost of additional materials (self-leveling screed

etc.) [€/m?] 31,99 9,81 18,5

assembly cost (work cost) [€/m?] 27 25 40

total cost (20 cm styforoam) [€/m?] 70,76 51 90,35

€ € |
€ 2 CWew [mz] -csf [m dsfw[m]
Cew |14r A7 1 -
W W 1 W
A Apew m Ustw 1 | dS fw [mZ K _ (

tem — tdsg) [K]

Ustw

AS f \
Activities' unitary cost [€/kW
1

External walls insulation 3211,72 3318,72 5626,00




Koszty zabiegow termomodernizacyjnych,
przyktad dla jednostkowych kosztow redukciji
mocy zwigzanych z dociepleniem scian

zewnetrznych

External walls insulation 3211,72

Wskazniki naktadow na oszczednosC mocy zwigzana z zabiegami termomodernizacyjnymi sg bardzo wysokie.
Np. oszczedzenie 1 KW mocy, przez izolacje scian kosztuje 3211,72 € -t ~ 14774 z/kW.

Moze lepie] kupiC pompe ciepta, za 1800 z/kW?

Jest pewna drobna roznica, pompa ciepta pokryje deficyt mocy, ale bedzie zuzywac energie, a izolacja sciany
bedzie zuzycie energii redukowac. - -

Liczenie jest BARDZO uproszczone bo termomodernizacja
€:=4,6z1 ,0SZczedza” energie rowniez poza szczytowym

Pytanie co sie optaca? zapotrzebowaniem na moc.

€

kKRF:=3211,72 = «- retrofitting

7 aktad amy, ze dzi Qki Termomodernizacja redukuje moc max. redukuje wiec i CAPEX

T . 2z

termomodernizaciji R N T

udaje S|Q Wye”minowaé kpc := 1o yr —+ fw 2L — 167, 84 é—i «- koszt catkowity brutto energii z pompy,

pOme Ciepjfa pracujacq 20%-7,5 T a0 yr wytwarzajacej 20% energii

W SZCZyCie' keksp pc:=kpc 20%-7,5 . kﬁfyr =251,77 yfiw «- koszt roczny korzystania z pompy brutto

D :I D ] PCZ := kekk;ch =58,7 yr «- prosty czas zwrotu zabiegu termomodernizacyjnego POmpa jeSt bardZiej raCjOnalna



Koszty zabiegow termomodernizacyjnych, bo | Activites'unitary cost[ehw] ___lpolang ||

przyktad dla jednostkowych kosztow redukcji [ —— 221172
mocy zwigzanych z wentylacja z rekuperacja
Vendilation retrofitting --

Wskazniki naktadow na oszczednosC mocy zwigzana z zabiegami termomodernizacyjnymi sg bardzo wysokie.

Np. oszczedzenie 1 KW mocy, przez modernizacje wentylacji z grawitacyjnej na mechaniczng z rekuperacjg
610.39 €/kW = 2807,80 zt/kW

Moze lepiej kupiC pompe ciepta, za 1800 z/kW??

Jest pewna drobna roznica, pompa ciepta pokryje deficyt mocy, ale bedzie zuzywac energie, a iwentylacja z rekuperacjg bedzie
zuzycie energii redukowac.

Zaktadajac, ze pompa wytworzy 20% energii (nie mocy!) z energii zuzywanej przez wirtualnego odbiorce (jest tylko zrodtem
szczytowym)

€:=4,6 z1 Liczenie jest BARDZO uproszczone bo termomodernizacja
,0S8Zczedza” energie rowniez poza szczytowym

KRF := 610, 39 % «- retrofitting zapotrzebowaniem na moc.

Zak*adamy’ Z.e dZ.I .le 3 Termomodernizacja redukuje moc max. redukuje wiec i CAPEX

termomodernizacji 1800 = -1, 23 -

. . . . , 1000

Udaje SIQ. Wyellmlnovyac kpc = 1o yr % + fw hr _ 167,84 é—i «- koszt catkowity brutto energii z pompy,

pompe C|ep}a, pracujaca 20 %-7,5 T KW yr wytwarzajacej 20% energii

W SZCZzyCle. o5 5 |
keksp pc:=kpc 20 %-7,5 T 10 e = 251,77 — «- koszt roczny korzystania z pompy brutto

[F[D]—[PQ . Bardziej racjonalna jest

PCZ =

keksp pc 11,2 yr «- prosty czas zwrotu zabiegu termomodernizacyjnego termomodernizacja



(Power demand and its cover by energy sources Vs time]

e . U4GEcalc - pokrycie

‘ - Power demand

30420.0 B A I S N T I I .| —©— Power of geothermal

R R e potrzeb, charakterystyka

__________________ A JOC. = f(CZAS) .| (Power demand and its cover by energy sources v ambient air temperature ]

24336.0 b SR S, S— — e —— S S— _

212940 B

33462,0 g T T R PR | PR T T | PR R L | S SRS -

18252,0 - ﬁ ...................... ...................... ,.ﬁ ...................... ...................... * ................... _ - User demand

30420,0 s + ................... , ................... { ................... .} ................... , ................... { ................... + ................... , ................... . —E— Geothermal |._|
152100 Lot _ ...................... — __ ...................... _ ................... _ E E E E E E E E E . | —e— Peak source

& 27378.0 .. ................ ,. ................... .. ................... ................... ﬁ ................... S _

(R (110 [ —— , .................. + ..................... = J— . ............ ... , ..................... ¢ ..................... + ..................... c ...................... . ...................... , ..................... ¢ ................... - mOC : f(tem otoczema)

thermal power [kKWV]

: : : : \ 24336,0 _ ................ ., ................... ................................................................................................................. _
0126,0 |-rrerrrrrerrse G e mersnrine ...................... ...................... ,... ...................... ...................... ,. ................... _ : : : : :

N -y e CXP7Y AR NN S SR S G SN S SRS S S SRS S B
60840 LB N R .S R S R SO S S - I U D T R B

18252.0 * ................... ﬁ ................... ................... .. ................... ................... _

P Y

3042,0 P N — - o

15210,0 oo e b A e

0.0 i i i AN PR i i A i i ‘
0 30 61 91 122 152 183 213 243 274 304 335 365
time during the year [days/year]

thermal power [KWV]

12168,0 { ................... .,. ............. o ................... . ................... .,. ................... :. ................... ._
9126.0 _.. ................... ............. 5 ,. ................ .. ................... ................... ﬁ ................... ................... _
6084.0 __ .................. _ ................... _ ................... ................... _ ......... ................... _

IO X0 Jf I — A — — AN N S— A— T — —

0.0 i i i i i i i i Al o~ N oA~ | 4

[I | [! -15 12 -9 -6 -3 0 3 6 9 12 15 18 21
ambient air temperature [°C]



(A)
(B)
(C)
(D)
(E)
(F)
(G)

U4GEcalc — czas na zmiany

10

H

(b g3

A B C D E F
1 |Currency €/kwW
2 ExternalW Roof
3 3211,72 10767,26 4524,83

3077,65 610,35 18436,15

oD =] o Ln B

FloorOnGiWindows Ventilatio Transmiss Heating5u HotWater tin[°C]

«- (A) Reduction of heat losses by EXTERNAL WALLS on [%] in accordance to current state

4 - (B) Reduction of heat losses by ROOFS on [%] in accordance to current
state

4- (C) Reduction of heat losses by FLOOR on the ground on [%] in accordance to current state

4- (D) Reduction of heat losses by WINDOWS and external doors on [%] in accordance to current state

«- (E) Reduction of heat losses by VENTILATION (including recuperation, regeneration etc.) on
[%] In accordance to current state

«- (F) Reduction of heat losses by TRANSMISSION LINES (DH) on [%] in accordance to current state

- (G) Extendents of HEAT EXCHANGE SURFACE on [%] accordance to current state

________________________

,,,,,
e
= e
P o _‘-_‘_"-_':; ,,,,,,,,
’’’’’’’
"""""

e
G J K L W M O P Q
Heating HotWater
tout["C] Atm[K] tin["C] tout["C] Atm[K]
2992.76 45,47 30,00 22,00 4,97 56,00 20,00 3,91 - unitary expenditures [€/kw]
1048, 77 28,02 35,00 28,00 11,14 206,00 30,00 b,34
203,69 12,74 45,00 35,00 19,58 00,00 40,00 13,95
292,72 10,23 25,00 45,00 29,72 J0,00 30,00 17,38
186,40 9,76 J0,00 23,00 42,00 65,00 40,00 18,20
149,50 8,21 75,00 065,00 49,83 F0,00 40,00 21,64
115,88 6,97 90,00 J0,00 29,44 J0,00 20,00 25,49
99,71 4,93 110,00 70,00 68,05 80,00 60,00 36,07



(H)
(1)

U4GEcalc — czas na zmiany

100

«- (H) Hot tap water - extendents of heat exchange surface on [%] accordance to current
state

«- (I) Reduction of hot tap water supply temperature to the statted here value [°C]
(current value is the max)




(Supply and return temperature wvs time]

temperature [°C]

150 ! ! | T | ! ! ! T ! T

140 ....................... ...................... ,. ...................... ....................... .. ........ i supply temp. |-
TETCY U — A— S S S SO e ] O TEAUM temp.

110 Lo i A AR SR € A0S A3 Ko S NN N S— A S— i

. _______________________ ______________________ ______________________ ______________________ Aktualme ______________ ______________________ ______________________ ______________________ ___________________ I U4AGEcalc — charakterystyka

siecl / odbiorcy

(Supply and return temperature vs time]

110 .mmmmmmé ....................... % ...................... Emmmmmmm% ...................... ?mmmmmmmé ....................... ?mmmmmmimmmmmmm% ........ S supply temp. [
: : : : : : : : : - return temp.

0 100 R _— _— _— o _— o o __— -
0 30 61 91 122 152 183 213 243 274 304 335 365

time during the year [days/yr] 00 e ....................... ...................... _ ...................... ....................... _ ...................... _ ................... —

ol e....Pozmianach

temperature [°C]

[I | [! 0 30 61 91 122 152 183 213 243 274 304 335 365
time during the year [days/yr]



U4AGEcalc — pokrycie potrzeb po zmianach

(Power demand and its cover by energy sources vs time, BEFORE retr@fitting]

334620 B [ T T [ ST T ST R S | P——— [T —

. |—&— Powerdeman

30420,0 B A S I T S S S —©— Power of geothermal
E 5 : ; 5 : : —&— Power of a peak source

27B78,0 [ H— H— N S— —©— reinjection temp.

24336,0 SN NP S SO SN (O SN S SRS SO S S

212940 ¢

182520 - Q.Q..... R .................... ................... ﬁ .................... .................... ....................

152100 SN R S S 7/ SR S SN SR S SO

Aktualni;

eeeeererrr e r———— N S SR A R T

thermal power [kKVV]

12168,0

8

9126,0 . ﬁ .................... L A— ............. ﬁ .................... .................... ....................

8084,0 BN o b

0.0 i i i AN SO i o i .

100

90

g 80

70

60

50

40

30

20

0 30 61 91 122 152 183 213 243 274 304 335 365
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U4GEcalc — wyniki — ogolnie: co i gdzie

- | |
Table 1. List of the most important parameters and their wvalues ﬂ
portant p o o Stan_ DO ZMmianach

- -'I AC After retrofitting

s

Location: city and country

Geothermal resources: flow [m3/h] | temp.[°C]

Type of heat peak source

Status of heating system at users (radiators) Krc’)tkie pOdsumOWanie UStalonyCh Warunkc’)w dla Obliczeh

L (danych wejsciowych)

Status of heat peak source

Payment for emission of CO2 (status)

Power and energy lossed by connected objects' elements:

(A) external walls [kW | GJ/yr » % of energy]

(B) roofs [kW | GJI/yr » % of energy]

(o]

(C) floors on ground [kW | GJ/yr » % of energy]

(o)

(D) windows and external doors [kW | GJI/yr » % of energy]

(E) ventilation inc. recuperation (if applied) [kW | GJ/yr » % of energy]

Wykazanie roznic w strukturze zuzycia energii

Q

(F) transmission losses [kW | GJ/yr » % of energy]

(G) increase of heat exchange surface for heating (eg. radiatiors) [%]

(H) increase of heat exchange surface for hot water [%]

(I) reduction of supply temperature for hot water from » to [°C]

Status of a peak heat source after retrofitting

Design parameters for heating | hot water [°C]

Power demand: total | heating / hot water [kW] # Energy demand: total | heating / hot water [GJ/yr]

Maximal power utilised: total; geothermal; peak source [kW]

Podsumowanie parametrow energetycznych, wykazanie roznic

Energy production: total; geothermal; peak source [GJ/yr]

Share of sources in total energy production: geothermal; peak source [%]

Energy carrier used by a peak source [kg/yr]

Emission of selected pollutants

* CO2 [ton/yr]

Podsumowanie parametrow ekologicznych (emisja),

* 502 [kg/yr]

* NOx [kg/yr]

wykazanie roznic

* total dust [kg/yr]

Completeness of input data i1n terms of price indicators _ Input data for the location full and correct

Investment expenditures [k€]

Total cost | CAPEX | OPEX [k€/yr]

e e Podsumowanie parametrow ekonomicznych, wykazanie roznic

Energy price reduction for final user [€/GJ]

M



Krotkie podsumowanie ustalonych warunkow dla obliczen
(danych wejsciowych)




Wykazanie roznic w strukturze zuzycia energii

te znaki oddzielajg wartosci

Straty przez element system MOC,_, ., [kW]l ENERGIA, ., [GI/yr] > %

energi
(Ar external :alls [ kW T.EJ/yr b; of energmym] - - b -éma.any zewne-frzne
(B) roofs [kw l GJ/yr » % of energy] ) | | ) | dach |
(C) floors on n ground [kw | GJ/yr > % oﬂfwenergyl - - ~ podioga na gruncie
(D) vundows and external doors lkW | GJ/yr > % of energy] okna

(E) ventllattgnmmlnc. reze_geratlonm(lf applied) [kW | iJ/yr > % of energyl —wen thaCIammm”_;

(F) transm:.ssxon losses [kw l GJ/yr > % of energy] przesyt, s|ec

Shbsmans bhssmannn “hen . . L e Y ) . bhssmanns L . Shssmanns . . aone e )

(G) increase of heat exchange surface for heatlng (eg radlatlors) [%] zwigkszenie powierzchni grzewczej C.O.

(H) increase of heat exchange surface for hot water [%] ZW|ekszen|e pOW|erzchn| grzewczejCWU

(I) reductlon of supply temperature for hot water from » to [ C) redukCJa temperatury dostawyCWU

ARG AL Ao o b s o P AAA S Aad

Status of a peak heat source after retroflttlng stan zrodta szczytowego po zmianach — moze by¢ stare lub nowe

b




Podsumowanie parametrow energetycznych, wykazanie roznic

te znaki oddzielajg wartosci:
| / #

Zapotrzebowanie na moc: catkowite | C.O. / C.W.U. [kW] # Zapotrzebowanie na energie: catkowite | C.O. / C.W.U. [GJ/roK]

Des:.gn parameters for heatlng | hot water [(2¢) | Pa?arﬁetry projéktbw'é dla C.O. | C.W.U. (tembefatlvjravzas'./pbw'.v) :

Power demand: total | heating / hot water [kW] f Energy demand: total | heating / hot water [GJ/yr]

- - - —

Maximal power utilised: total; geothermal, peak source [kW] Moc max wykorzystana: suma; geotermia; zrédto szczytowe [KW]
Energy production: total; geothermal; peak source [GJ/yr] Produkcja energii: suma; geotermia; zrodto szczytowe [GJ/yr]

Share of sources in total energy production: geothermal; peak source [%]

et AL L e L e L L e Ll Soemae e 0 somne e L LS S o e L L L e L L el e L g Lammad L4 o o St L e e R e e e L L e L L e e L L e L e L L L e L L L e e L e L L L L e L e e L L L

Energy carrier used by a peak source [kg/yr] llos¢ nos$nika energii zuzywanego przez zrodto szczytowe [jednostka / yr]

Udziat geotermii i zrodta szczytowego w produkcji energii [%]




Podsumowanie parametrow ekologicznych (emisja),

wykazanie roznic

Emisja wybranych zanieczyszczen [kg/yr] lub [ton/yr]: CO,, SO,, NO, | pytu catkowitego

Emission of selected pollutants
* C02 [ton/yr]

* 502 [kg/yr]

* NOx [kg/yr]

* total dust [kg/vyr]




Podsumowanie parametrow ekonomicznych, wykazanie roznic

widziane na wdrozenie rozwigzan modernizacyjnych

4 |
hYrlna

-state i zmienne pokrycia potrzeb odbiorcy [10° €/yr]

onal expenditures SPBT [yr] Prosty czas zwrotu poniesionych naktadow [lata]

stkowy spadek kosztow wytwarzania energii [€/GJ]




U4AGEcalc — pokrycie potrzeb po zmianach

Table 1. List of the most important parameters and their wvalues

Current state

After retrofitting

Location: city and country

Koto PL - current state - imported

Koto PL

Geothermal resources: flow [m3/h] | temp.[°C]

252 | 91

252 | 91

Type of heat peak source

Hard coal

Hard coal

Status of heating system at users (radiators)

Central heating system exists, might be retroffited

Status of hot water system at users

The hot tap water system exists, might be retroffited

Status of heat peak source

Payment for emission of CO2 (status)

Peak heat source exists

Peak heat source exists

Payment for CO2 emission excluded Payment for CO2 emission excluded

Power and energy lossed by connected objects' elements:

(A) external walls [kW | GJ/yr » % of energy] 3650,4 | 25867,3 » 12,00 3285,4 | 23280,6 » 11,85

(B) roofs [kW | GJ/yr » % of energy] 2433,6 | 17244,9 » 8,00 2311,9 | 16382,6 » 8,34

(C) floors on ground [kW | GJ/yr » % of energy] 912,6 | 6466,8 » 3,00 867 | 6143,5 p» 3,13

(D) windows and external doors [kW | GJI/yr » % of energy] 3650,4 | 25867,3 » 12,00 3467,9 | 24573,9 » 12,51

(E) ventilation inc. recuperation (if applied) [kW | GJ/yr » % of energy] 16731 | 118558,5 » 55,00 15057,9 | 106702,7 » 54,31

(F) transmission losses [kW | GJ/yr » % of energy] 3042 | 21556,1 » 10,00 2737,8 | 19400,5 » 9,87

(G) increase of heat exchange surface for heating (eg. radiatiors) [%] 60,00

(H) increase of heat exchange surface for hot water [%] 100,00

(I) reduction of supply temperature for hot water from » to [°C] 75,00 » 60,00

Status of a peak heat source after retrofitting We are using the same peak heating source
Design parameters for heating | hot water [°C] 150/80 | 75/40 116,3/52,5 | 60/19,5

Power demand: total | heating / hot water [kW] # Energy demand: total | heating / hot water [GJ/yr] 33420 | 30420 / 3000 # 310163,5 | 215560,9 / 94602,6 30727,8 | 27727,8 | 3000 # 291086,4 | 196483,8 / 94602,6
Maximal power utilised: total; geothermal; peak source [kW] 33420 ; 14071 ; 32515 30728 ; 16010 ; 21058

Energy production: total; geothermal; peak source [GJ/yr] 310163,5 ; 205156,9 ; 105006, 6 291086,4 ; 251190,2 ; 39896,2

Share of sources in total energy production: geothermal; peak source [%] 66,14 ; 33,86 86,29 ; 13,71

Energy carrier used by a peak source [kg/yr]

5122274,56

1946158, 35

Emission of selected pollutants

* CO2 [ton/yr] 12340, 84 4688, 78

* 502 [kg/yr] 71711, 84 27246,22

* NOx [kg/yr] 21769, 67 8271,17

* total dust [kg/yr] 614672,95 233539

Completeness of input data i1n terms of price indicators Input data for the location full and correct
Investment expenditures [k€] 0 11442

Total cost | CAPEX | OPEX [k€/yr] 2415,8 | 366,9 | 2048,9 1717,4 | 939 | 778,5

Simple payback time for additional expenditures SPBT [yr] 9

Energy price reduction for final user [€/GJ] 4,36

M




U4GEcalc — pokrycie potrzeb po zmianach, uwzgledniajgc optaty za emisje CO,

Table 1. List of the most important parameters and their wvalues

Current state

After retrofitting

Location: city and country

Koto PL - current state - imported

Koto PL

Geothermal resources: flow [m3/h] | temp.[°C]

252 | 91

252 | 91

Type of heat peak source

Hard coal

Hard coal

Status of heating system at users (radiators)

Central heating system exists, might be retroffited

Status of hot water system at users

The hot tap water system exists, might be retroffited

Status of heat peak source

Payment for emission of CO2 (status)

Peak heat source exists

Peak heat source exists

Payment for CO2 emission included Payment for CO2 emission included

Power and energy lossed by connected objects' elements:

(A) external walls [kW | GJ/yr » % of energy] 3650,4 | 25867,3 » 12,00 3285,4 | 23280,6 » 11,85

(B) roofs [kW | GJ/yr » % of energy] 2433,6 | 17244,9 » 8,00 2311,9 | 16382,6 » 8,34

(C) floors on ground [kW | GJ/yr » % of energy] 912,6 | 6466,8 » 3,00 867 | 6143,5 p» 3,13

(D) windows and external doors [kW | GJI/yr » % of energy] 3650,4 | 25867,3 » 12,00 3467,9 | 24573,9 » 12,51

(E) ventilation inc. recuperation (if applied) [kW | GJ/yr » % of energy] 16731 | 118558,5 » 55,00 15057,9 | 106702,7 » 54,31

(F) transmission losses [kW | GJ/yr » % of energy] 3042 | 21556,1 » 10,00 2737,8 | 19400,5 » 9,87

(G) increase of heat exchange surface for heating (eg. radiatiors) [%] 60,00

(H) increase of heat exchange surface for hot water [%] 100,00

(I) reduction of supply temperature for hot water from » to [°C] 75,00 » 60,00

Status of a peak heat source after retrofitting We are using the same peak heating source
Design parameters for heating | hot water [°C] 150/80 | 75/40 116,3/52,5 | 60/19,5

Power demand: total | heating / hot water [kW] # Energy demand: total | heating / hot water [GJ/yr] 33420 | 30420 / 3000 # 310163,5 | 215560,9 / 94602,6 30727,8 | 27727,8 | 3000 # 291086,4 | 196483,8 / 94602,6
Maximal power utilised: total; geothermal; peak source [kW] 33420 ; 14071 ; 32515 30728 ; 16010 ; 21058

Energy production: total; geothermal; peak source [GJ/yr] 310163,5 ; 205156,9 ; 105006, 6 291086,4 ; 251190,2 ; 39896,2

Share of sources in total energy production: geothermal; peak source [%] 66,14 ; 33,86 86,29 ; 13,71

Energy carrier used by a peak source [kg/yr]

5122274,56

1946158, 35

Emission of selected pollutants

* CO2 [ton/yr] 12340, 84 4688, 78

* 502 [kg/yr] 71711, 84 27246,22

* NOx [kg/yr] 21769, 67 8271,17

* total dust [kg/yr] 614672,95 233539

Completeness of input data i1n terms of price indicators Input data for the location full and correct
Investment expenditures [k€] 0 11442

Total cost | CAPEX | OPEX [k€/yr] 3403,1 | 366,9 | 3036,2 2092,5 | 939 | 1153,6

Simple payback time for additional expenditures SPBT [yr] 6.1

byto 9

Energy price reduction for final user [€/GJ]

6,47




Zatozenia

—_

Zaktada sie, ze wszystkie dziatania zmieniajgce charakterystyke odbiorcy, {j.:
» docieplenia scian,

» wymiany okien,

» docieplenia poddasza,

» docieplenia podtogi na gruncie,

» zwiekszenia powierzchni grzewczej dla C.O. i C.W.U,,

» redukcja strat na przesyle,

» instalacja systemu C.O. | C.W.U.

to wartosci brutto -» odbiorca
- nie ma mozliwosci odzyskania VAT

N

Wszystkie dziatania modernizacyjne dotyczace zrodta energii | zakupow nosnikow:
» zakup nosnikow energii, o
» instalacja/wymiana zrodta szczytowego, ~ to wartosci netto -» operator
» optaty za emisje CO, jest ptatnikiem VAT

» optata za eksploatacje ptynu geotermalnego,

b




Wersja ON-LINE: Tamas Medgyes - InnoGeo
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