LCC SIMULATION
CUMYTIALUNA HA PA3XOLOA 3A HEPA3XON

»IiBYyCNnoMHO HaOMAnsBaHe Ha pasxopuTe 3a
>KM3HEH LIUKDBI HA XXUMULLHUA KOMMNeKc”,
NOCTUrHATO Upe3 KOM6MHUpPaHe Ha o6wmpeH
Napk Ha Nokpuea (=usonaums) ¢ reotepmanHa
Tepmonomna (=epekTmsHoCT)

B bparapusa nMma rojisiMa pasJanKka MexKay
CTyAeHHuTe 3UMHU U ropeuiyure jJera, KoeTo
MaKCHMHU3HPpa IIPeANMCTBATA OT U3I0JI3BAHETO
Ha IOCTOAHHA TeMIepaTrypa Ha 3eMATa.
Upe3s npeBpbUIAHETO HA IOKPHUBA B IapK,
TOIVIMHHOTO HATOBapBaHe Ha crpajara ce
HaMaJ/IdBa ¥ TOBAa HAMaJICHO HaTOBapBaHe
MO2Ke a ce 00padoTH BUCOKOe(eKTUBHO
€ IOMOIITa Ha re0TEepMAJIHA TOILIMHA,
Ch3JaBalKU UAeaTHA CHHEPTUS B
APXUTEKTYPHOTO M €KOJIOTUIYHOTO
HHKEHEePCTBO.

1. TepMUYHY MPEeANMCTBA HAa MIOKPUBHUS MAPK
(M3o0samusa ¥ TOIVIMHHA 3AaI[ATA)

[ToXpUBHUAT MapPK C IIOII OT 8450 M2 JleficTBa
KaTO MacCuBeH ,TepMuyeH Oydep”, mpeanasnarg
HAJICTPOUKATA OT eKCTPEMHUTE TEMIIEPATYPHU
KoJiebaHus Ha O'bJIrapcKus KJINMaT.

“Double-Layered LCC Reduction” achieved
by combining a vast rooftop park
(=Insulation) with a geothermal heat pump
(=Efficiency)

Bulgaria has a large difference between the
cold winters and hot summers, maximizing
the benefits of utilizing a constant
underground temperature.

By turning the rooftop into a park, the
building’s heat load itself is reduced, and
that reduced load can be processed highly
efficiently using geothermal heat, creating an
ideal synergy in architectural environmental
engineering.

1. Thermal Benefits of the Roof Park
(Insulation & Heat Shielding)

The 8,450 m2 roof park acts as a massive “thermal
buffer,” protecting the superstructure from the
extreme temperature fluctuations of the Bulgarian
climate.

duranuecko sBneHME OnvcaHue Ha edekTa

LleneBn nokasatenu

JlaTHa TonnMHHa 3awuTa

I'Ipou,erT Ha n3napeHune n TonianHHaTa
Maca Ha nouvsaTa npenoreparaBsaT
nperpsaBaHeTo Ha NOKpUBHaTa NOBBPXHOCT.

20°C po 30°C HamaneHue Ha
noBbpXHOCTHaTa TeMnepartypa.

3uMHa Tonnounsonauusa

[ebenuat cnow noysa 3afbpka Bb3LyLIHN
I)koboBe, KOeTo 3HaunTeNHo nogobpsea U-
CTOMHOCTTA (KOEDULMEHT Ha
TOMMoNpPeM1MHaBaHe).

15% po 25% nopobpeHue Ha
U30TauMOHHUTE XapaKTePUCTUKU Ha
nokpuea.

TonnuHHa Maca (3abaBsiHe)

TernoTo Ha noysata 3a6aBa TpaHcdepa Ha
TONNMHA, U3MECTBAWNKM NMUKOBUTE
BbTPELLHM TEMMNEPATYPU.

2 pno 3 yaca 3abaBsiHe Ha NMKOBOTO
oXflaXKgallo HaToBapBaHe.

Physical Phenomenon

Description of Effect

Targeted Metric

Summer Heat Shielding

Evapotranspiration and the thermal mass of
the soil prevent the roof surface from
overheating.

20°C to 30°C reduction in surface
temperature.

Winter Insulation

The thick soil layer maintains air pockets,
significantly improving the U-value (thermal
transmittance).

15% to 25% improvement in roof
insulation performance.

Thermal Mass (Time Lag)

The weight of the soil slows down heat
transfer, shifting the peak indoor
temperature.

2 to 3-hour delay in peak cooling
load.




2, CnHeprana cuMyJianuda ¢ reoTepMaJiHu

2. Synergistic Simulation with Ground Source

TEPMOIIOMITHA Heat Pumps (GSHP)

KombunmpaHeTo Ha HOKPUBHUSA aPK (KOHUTO
HaMaJIsiBa HATOBAPBAHETO) C T€OTEPMATHUTE
TepMonoMIu (KouTo o6paboTBaT OCTATHIHOTO
HaToBapBaHe e(EKTUBHO) BO/IH /10 CJIEJTHUTE
CUHEPTHH:

(1). HamanisaBaHe HAa MUKOBUTE HATOBAPBAHUSA
3a OTOILUIEHHUE U OXJIAMKTAHE
TH¥ KaTO MOKPUBHUAT MAPK II0€Ma OCHOBHATA TEIKECT
Ha BBHITHUA KJIUMAaT, MAaKCUMaJIHATa MOIITHOCT,
HeoOxoauMa 3a OBK cucremara, HamaJsisiBa.
-ITukoBo oxsaxkaiio HaToBapBaHe: Hamanenue ¢
pUOIU3UTETHO 15%.
-ITukoBo oromuTesTHO HaToBapBaHe: Hamanenue ¢
pUOJIN3UTEITHO 10%.
-Pesysrat: ToBa mo3BoJIsIBa HHCTATUPAHETO HA T10-
MaJIKU TEPMOIIOMIIEHH arperaTi, KOeTo CIecTsABa
5% 110 10% OT IbPBOHAYAJTHUTE PA3X0/IN 32
obopynsane (CAPEX).

(2). 'oguuraO TOTpEd/IEeHNE HA €eHEPTUA
(OPEX)

CrabunHaTa eeKTUBHOCT Ha TeoTepMaHaTa
cucrema (COP 4.0—5.0) paboTu o1ie mo-e(heKTUBHO
IpU HaMaJIeH! TOIUIMHHYU TOBapH.

(B cpaBHEHUME ChC CTaHIaPTHA TEPMOIIOMIIA ,,Bh3/IyX-BoAa"
+ KOHBEHI[MOHAJIEH IIOKPUB)

3. Iloapooua 30-rogunaa LCC cumysianmust
Bb3 ocHOBa Ha obIara padrepHara mioi (11 975
M2), cpaBHsIBaMe 'bJITOCPOYHUTE PA3X0OAHU HA
KOHBEHITMOHAJIHA CTrpajia CIIpsAMOo Baius ycroiyus
MIPOEKT.

By combining the roof park (which reduces the load)
with the GSHP (which handles the remaining load
efficiently), the following synergies are achieved:

(1)Reduction in Peak Cooling/Heating Loads
Because the roof park absorbs the brunt of the
external climate, the maximum output required for
the HVAC system is reduced.
-Peak Cooling Load: Reduced by approx. 15%
-Peak Heating Load: Reduced by approx. 10%
-Result: This allows for “right-sizing” the heat
pump units, potentially saving 5% to 10% in initial
equipment costs (CAPEX).

(2) Annual Energy Consumption (OPEX)

The stable efficiency of the geothermal system (COP
4.0—5.0) works even more effectively against the
reduced thermal loads.

(Comparison against a standard Air Source Heat Pump +
Conventional Roof setup)

3. 30-Year LCC Detailed Simulation

Based on the total floor area (11,975m2), we compare
the long-term costs of a conventional building versus
your sustainable design.

EnemeHT Ha LCC KoHBeHUWoHaneH npoekT (BvapywHa TM + | YcTonums npoekT (TeotepmanHa TIT + HeTHu cnecTaBaHua / Monsa
CTaHOapPTEH NOKPUB) MokpuBEH Napk)

FopunwwHM pasxoan 3a eHeprus €140,000 €63,000 | A €77,000 / ropuHa

MopmsiHa Ha o6opypaBaHe (15 1.) €350,000 €150,000 | A €200,000 (Benexka 1)

JKuBoT Ha xuppousonaumsTa Hyxna ot obHoBsiBaHe Ha Bceku 15-20 T. Hap 40 roguHu A €400,000 (Benexka 2)

30-roguiHN o6Wwm pas3xoam Hap €5,000,000 Mpu6bn. €2,300,000 O6wo cnecTtaBaHus: ~€2.7M
(4.5 MnH. nB.)

LCC Item Conventional (ASHP + Standard Roof) Sustainable (GSHP + Roof Park) Net Savings / Benefit

Annual Utility Costs €140,000 €63,000 | A €77,000/ year

15-Year Equip. Replacement €350,000 €150,000 | A €200,000 (Note 1)

Roof Waterproofing Life Needs update every 15-20 yrs 40+ years A €400,000 (Note 2)

30-Year Cumulative Cost Over €5,000,000 Approx. €2,300,000 Total Savings: ~€2.7M
(¥450M)

-(Beneskka 1) JT'bsirosietrie Ha obopyaBaHeTo: Thil KaTo
reoTepMaJIHUTE arperaTv ceé MOHTHPAT Ha 3aKPUTO, Te
ca 3al[UTEeHU OT COJIEHUS MOPCKHU Bb3/yX Ha Byprac, 3a
pasinKa OT BhHIIHUTE TeJIa, KOUTO KOPO3upar 6bp30.

-(benexxka 2) 3antura Ha XuApousosanuara: IlouBeHuAT
cio# 610kupa 100% ot UV pasuanusata U eTMMAHAPA
TOIUIMHHHUS CTPeC BbPXY MeMOpaHaTa, KaTo IPAKTHIECKH
V/IBOSIBA HEWHWUS KUBOT.

-(Note 1) Equipment Longevity: Since GSHP units are
installed indoors, they are protected from the salty sea air
of Burgas, unlike outdoor air-source units which corrode
quickly.

-(Note 2) Waterproofing Protection: The soil layer blocks
100% of UV radiation and eliminates thermal stress on
the membrane, effectively doubling its lifespan.



4. KauecrBeHa jo00aBeHa CTOMHOCT
OcgeH npekuTe GUHAHCOBU CIIECTABAHUS,
TO3H ,,JIByCJIOEH “ TTO/IXO]T Ch3/IaBa YHUKATHA
WHCTUTYITMOHATHA CTOMHOCT:

(1)YupasieHue Ha TbKIOBHUTE BOAU: 8450

M2 3eJIeHHHA MOTAT /ia 3abpKaT Haz 70% OT
JUBXKIOBHATA BOZA, HAMAJIIBAlKH HATOBAPBAHETO
BBpXy O0IllecTBeHaTa KaHaIu3anusa Ha Byprac —
3aCTPax0OBKa CPEINy ObIEIN , TAKCH JbKI0BHA
BOoma“.

(2)IIpunoc kM MuUKpokauMara: Crpagara
BEPOSITHO II[e MIOHIKU OKOJTHATA TEMIIEPATypa

B HeIoCcpezicTBeHa 61u30cT ¢ 710 1.5°C,
nmo3unuoHupaiiku [{eHThpa 3a ClIeHUYHU U3KYCTBA
KaTO MPECTHIKEH ,,3€JIEH CHMBOJI HA I'Pajia.

3axIroueHue

Pasriesxmaiiky MOKPUBHUS [TAPK HE IIPOCTO KaTO
LIUIOIAJ, a KaTo ,TUTAaHTCKH U30JIaTOP“, HIEPUOIBT
Ha BB3BPBIAEMOCT Ha Te0TePMaTHATA MHBECTUITHS
ce YCKOPSIBa € 1 10 2 TOAUHHU, KOETO BOIH /IO IIbJIHA
BB3BpBIaeMocT Ha nHBectuiusaTa (ROI) B pamkuTe
Ha 6 710 8 TOUHH.

4. Qualitative Added Value
Beyond direct financial savings, this “double-layered”
approach creates unique institutional value:

(1)Stormwater Management: The 8,450 m2

of greenery can retain over 70% of rainwater,
mitigating the load on Burgas’s public sewage
system—a hedge against future “stormwater taxes.”

(2)Microclimate Contribution: The facility will likely
lower the ambient temperature in its immediate
vicinity by up to 1.5°C, positioning the Performing
Arts Center as a prestigious “Green Anchor” for the
city.

Conclusion

By treating the roof park not just as a “plaza” but

as a “giant insulator,” the payback period for the
geothermal investment is accelerated by 1 to 2 years,
resulting in a full ROI within 6 to 8 years.



