SDH== SDHp2m INSTITUTE FOR ZERO m

solar district heating ENERGY BUILDINGS

[MpeanpoeKTHO Npoy4yBaHe 3a 3 Ny6AnYHM
crpaau B obwmHa flopHa ManunHa

CnbHYeBM TonnopuKaumm B bbarapms
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MpeameT Ha NPOYYBAHETO M MOMEHTHA KOHCYMaLUA:

* CnopTteH KomnaeKkc [opHa ManuHa
« 043 ,Bapa, Hagexaa u ntobos”
 COQY ,Xpwucrto botes”

EnexktpuuecKka eHeprua Of13 184239 m

Enekrpuuyecka eHeprua CnopTtHa 3ana 49686 en. KBy
fasbon COY 25278 Nntpa
KNA enektpuyecku koten 95%

KN4 repmonomna 3.00

EHeprunHo cbabpKaHMe B rasbon 11.10 KBu/n
KNA koten Ha rasbon 70%

TonnuHHa eHeprua 03 193936 KBy
TonanHHa eHeprua CnopTHa 3ana 149058 KBuY
TonnuHHa eHeprua COY 400837 KBy




TexHM4YecKa oueHKa



OTONAUTENHU HYXKAM U PpPaKLUMA NOKPMUTA OT CABbHYEBA
TonnopuKauma:

10%
74383 kwh/a
60.00%

1190129 kwh/a

CnbHueBa ¢ppaKuuA 3a oToNNEHUe -

714077 kwh/a

O6wo TonAnMHHO NoTpebneHune 1142524 kWh/a
O6wo TonAnHHO NoTpebneHune 3a ce3oHHA aKymynauuma 495258 kWh/a

476052 kWh/a
Tepmonomna (KNA=3)
0.067586667  ne./kWh

fopuwHM pasxoamn 3a BbpXoBO NPOU3BOACTBO OT 32175 NB.
KOHBEHUMWOHaNEH U3TOYHUK




OueHKa Ha pas/sindeH Tmn Kosektopu no EN12975
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[Mpon3BOACTBO OT CIbHYEBU KOJIEKTOPU - pe3tome

MecTtononoeHune FopHa ManunHa
Bunpg Konektop Tesy SP0O8 260 CSL
CymapHo Kl 3a nHctanaumnara 33.1%
Mpoaykuma KBu/m2 551
MpenopbyaHa naouy, 1600




MoTtpebneHne n nponsBoacTBO Pa3buUTK No meceuu
OueHKa 3a Hy)KaTa OT Ce30HHA aKymMy/laums

EHepruitHo notpebieHne 1 Npo3BoACTBO
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Mecey,

Pasnuka mexay
NpoAYKUUA 1 -136756 -101839 -39175 35002 93457 114064 128671 120426 79936 15823 -84673 -132001
norpebnexHve

0 0 0 35002 93457 114064 128671 120426 79936 15823 0 0
-136756  -101839  -39175 0 0 0 0 0 0 0 -84673  -132001
17646 33485 77061 52489 6317 6114 6317 6317 6114 42041 24120 16295




AKYMYNALUNOHHUN CbOPBIKEHUA

Pa6oTHa TemnepaTypa Ha akymynaTopa 8 | c
C

20
116111 kWh/m3*K
70 kwh/m3
43.35%

notpebneHne u HaaMUYHaTa NPoAYKUUA
1.20
8,530.76 m3
82.40 ne./m3
0.00 n6./m4
702,934.86 e.

494443

Hy)xAaa 3a akymyampaHe 3a 3umara
Oan cnpamo obuwata HyXAaa 43.28%
Hann4yHum 3a akymynauma ot NAToTO 587380
3ary6u no pa3BogKM U ToN1006MeHHULM 10.00%
3arybu B akymynartop 10.00%
Bb3MoOKHa aKymynauma cneg, 3arybu 495250
Dan cnpamo obuwarta HyXAaa 43.35%



MKOHOMMYEeCcKa oueHKa



CueHapum 6e3 rpaHTOBO PMHAHCUPAHE

LileHOBM XapaKTepPUCTUKN HA KOHBEHLIMOHA/IHA MHCTaNaumA _

Hanunuune Ha akymynauus
MnaHyBaHO HUCKOTEMNEPATYPHO OTON/IEHUE

MpopaaBaHe Ha emuUcumn He

paHTOBA cxema 0.00%

06wa ueHa 3a CTbHYEBA UHCTaNaumsa, (eB. aKymylaLmaA U eB. 1,754,663.26
HUCKOTEMNEPATYPHO OTOMNAEHUE)

1,754,663.26
130,381.45 nB./rop,.
13 roguHu
15 roanHu

1,500,000.00

1,000,000.00

500,000.00

0.00 -

D

&
e
500,000.68 |

-1,000,000.00 +

-1,500,000.00 -

-2,000,000.00

MnaHnpaH XNBOT:
-Konektopu 50+ roa.
-akymynartop 75+ rog,

OueHKaTa BKAKOYBA:
-aMmopTmn3auma
-pa3BoOAKa
-Tepmornomna

OueHKaTa HE BkntouBa:
-Crpaga Ha CTONAHCTBO

-orpaga



CueHapum 6e3 rpaHTOBO PMHAHCUPAHE

LileHOBM XapaKTepPUCTUKN HA KOHBEHLIMOHA/IHA MHCTaNaumA _

Hanuune Ha akymynauus [Ja
MnaHyBaHO HUCKOTEMNEPATYPHO OTON/IEHUE He

MpopaaBaHe Ha emuUcumn He

paHTOBA cxema 85%

O6uwa ueHa 3a cAbHYEBA MHCTaNauma, (eB. akymynauma u 263,199.49

€B. HUCKOTEMNepaTypHO oTonaeHue) -_ Mna HWPaH *KWBOT.

OcKbnABaHe CNPAMO KOHBEHLMOHANHOTO pelleHne 263,199.49 nB -KonekTopu 50+ roa.
13038145 10./ron, -akymynatop 75+ rog,
2 roAH
2 roANH

fOAMLWHM NAapUYHKU NOTOLM OueHKaTa BKIKOYBa:

3,000,000.00 -aMopTun3auuma

2,500,000.00 -pa3BO'u'Ka
-Tepmornomna

2,000,000.00

1,500,000.00
OueHkaTta HE BKatouBa:

1,000,000.00
-Crpaja Ha CTONAHCTBO

500,000.00 -0orpaja

0.00 -
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lfoduwHu cnecmeHu emucuu (m.
CO2) npu cnvHyes dobus
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TexHNYecKo pelleHne N cbabpKaHue Ha opepTuUTe:

* KONEeKTopHO none

* Ce30HEeH TOMNAMHEH aKymy/siaTop

* TpbbHa pa3BoaKa, UMKPYAALNOHHK NOMMIU N TONNO0OMEHHULM
* TpbbHM BPB3KKM A0 06CNYyKBaHUTE Crpagm

* EneKkTpuyecka nHctanauyma

* LleHTbp 3a ynpaBneHue (aBToMmaTuKa, Xxapayep n codptyep)

*Mo npednoxceHue Ha opepaHmume moxce 0a 6voe npedsudeHa omoesnHa NocCmpoulKa —
Kb0emo 0a ce pa3nosanoxcu eHepauliHuUa UeHmdvp.

**[Mpedsuxcda ce 0ozpssaHe HaO 800aMa om ce30HHUA byghep Ypes3 cbuecmsysaujus
mepMornomMneH azpe2am

[MpoeKTHM paboTu N U3NbAHEHUE

¢ pa3genaHe Ha NpPoeEKT N N3MNbJ/IHEHUE (,D,OCTaBKa, CTPOUTENCTBO, MOHTa)-K)

* WHXEHEPUHT




ARCON-SUNMARK Energy Calculation

sHoat Demand

2 Monthly Energy Production s :
"General Location" Solar Production

— R NMpoyysaHe Ha ARCON SOLAR

Site location: Gorna Malina
|Distance to weather station: Meteonorm interpolation

Measuring Point for Warranty
Guarantee is measured at: _[In / out heat exchanger secondary side

I Parameters: é
[r e e ) . 3a npoekT B [opHa ManunHa
%-loss pipe sun dircle 20 %
dT heat exchanger 5,0 K
Offer price 0| Euro 4
Temperatures at: In / out heat exchanger secondary side [°C] Daily Energy Production

Month Tsi Tsu Tm o5

January 50 §|

February 50| 85 8.0

March 50) 85| |

[April 50 85| 70 |

fay % & o [, [N

June 50| 85

[July 50 25| c 80 | wesl

August 50| 85 §

|September 50 85 0 I

[October 50 85| 30 |

November 50 85 |

December 50) 85| 20 = i = T I

Year 50,0 85,0

10 L 'l
Weather Data 0,0 !
[Weather station name Meteonorm interpolation -8 8 8 kR 8 2 3 8 8 3 28 8 k8 8 8 3 % 8
Weather station location [Lat, Lon] [ 42,7090 23,7140[decimal °
Year-average global radiation on flat plane at 30° South 1419]kWh/m? Day No.
Y ear-average ambient temperature (day and night) 10,6[°C
Installation of The Solar Field Key Installation Data
Price m* ground 0,00|Euro/m* Global Radiation On Field Total Absorber Arez  Absrober Area Specific
i e e 01 e 1
AL 2,00 - Total 1-year energy 1.972|MWh 1.419]kWh/m2
Min. ground area 2.780] Iv_n’ Ambient Temperature
Price for area 0 Euro
Performance Key Figures Field Production Absrober Area Specific
Perfomance 855 MWh/Y ear Max 1-hour avg. power or energy 1 804,674|W/m2 or Wh/m2
m? price 0 Euro/m? Max 1-day energy
Performance pr. m* 615 [kWh/im? Max 1-month energy 96,531 [kWh/m2
[Operating hours 2.304] |Hours/Year Total 1-year energy 614,971 [kWh/m2
Max 1-hour average primary flow 20,842|Liter/Hour/m2
Energy Price Field Efficiency

Calculation period (System Lifetime) 20|Years _max 1-hour avg. power or energy
[Calculation rate (Effective) 3%

eration and maintenance | 1,00] Euro/MWh
MWHh price | 1] Euro/MWh

Energy Production and Coverage

Heat Demand |Solar Productiol From storage | Alternative Fuell Coverage|

Month (| wn | MWh] [MWh] %]

January 151' :ﬂl 124] 0] 100.0% Total storage 11.303]M3 Jan 179

February 135) 25 110] 0] 100.0% Delta T in storage : 40[°C Feb. 67

March 116} 50 66 0] 100.0% Mar 1

April 52 77] 0 0] 100.0% Number of storages Apr 25

May 6| 100 0f 0] 100,0% Maj 116

IJ_UHYE 6 120] 0 0] 100,0% Land needed app. I’Ir{ 225

Jouly 6| 134] 0) 0] 100,0% Efficiency storage ol 346)
[August [3 121 0] 0] 100,0% Energy in storage ultimo dec. Aug 451

September B E3 | 0 0] 100.0% [Sep 522

October 42} 57| 0 0] 100.0% Water for storage Okt 526

November 109 34 75| 0] 100,0% \Water needed (Nov 442)

December 148 19 12% 0] 100,0%] Utilization after filtration in % 80|% Dec 307|

Total 73 855 504) 0] 100,00%| [Water to sewerage 2. %{' M3 [Max 526]




Preliminary storage design — not approved

Design data

Volume in storage | 11.303 |M3

Total basin depth 10,00 |m

Hight over ground leve 2,00 [m

Depth below ground level 8,00 [m

Length bank (top) 71,58 [m

Width bank (top) 71,58 [m

Length of the bank (terrain) 79,58 [m

Width of the bank (terrain) 79,58 [m

Length basin (top) 51,58 [m

Width basin (top) 51,58 [m

Length basin (bottom): 11,58 |m {slope 1:2)
Width basin (bottom): 11,58 |m (slope 1:2)
Volume gross - built in soil (massiv bank) 11.434 |M3 soil
Volume gross - removed soil (from excavation) 11.303 |M3 soail

Soil balance (positive means soil to be removed) -131 |M3 soil

79,58 m

71,58 m




Heobxoammm nnowm

1600Mm2 KoneKtopHo nosne + 2500m2 bydep HETO
3500Mm2 KonekTopHo nosne + 3500m2 6ydep - BPYTO

CblecTByBall,aTa TEXHO/IOTUA HoBa, MHTEerpMpaHa TeXHONOrms



SDH== SDHp2m INSTITUTE FOR ZERO m

solar district heating ENERGY BUILDINGS

[MpeanpoeKTHO Npoy4YBaHe 3a 3 nybanyHU crpagm B obwmHa
[opHa ManuHa

Juckycua....



