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CbAbprKaHHE

- CTPKAOIIAKETH C MUPKyAHpaI] PAVHA - ocpucHu dpacaan ot Obacerero (mpoekt InDeWaG)
http://indewag.eu/

- CapHueBn Tonmaodukanuu B bearapusa (mpoekr SDHpZ2m)
https://www.solar-district-heating.eu/
http://www.sdh.bg/

- ACHCHTP&AI/ISI/IPQHO CHEPIOIIPOM3BOACTBO

- OT HHTEAUTEHTEH AOM AO HHTEAUTreHTHH Mpexku (mpoekt dPlace)

https://dplace.bg/

- EnepruiiHo MOA€AUpAaHE U €HEPIUUHU CUMYAAIIIN



CTBKAOMIAKETH C MUPKYAHPAI (DAYHA

oducHu dacaamu or 6bAemIeTO - indewag.eu
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Background: proof of concept projects
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Background: proof of concept projects

WEG Close cavity double skin fagade Triple glazing unit
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Background: proof of concept projects

PVGIS Estimates of average daily profiles

Results for: Tuly
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The ambition of InDeWaG project is to bring to industrial ripeness a facade and interior
wall system based on radiant heating and cooling glass surfaces made from water,
abbreviated as WFG, which harvests solar energy for various use at large scale. Such
building elements will be made ready for commercial application in the building sector
and will be designed to become easy adoptable for 21st century facade and overall

- building technology, especially for cost effective ZEB technaology with increased daylight
use, variable ventilation and individual contral comfort. The benefits of fluid flow glazing
facade technology were proven over the past 8 years on the level of few demonstrator
projects, but there are still many difficulties for the right practical implementation

The concept for extending the State of Art in water flow glass fagade systems is criented
towards a system that will be able to satisfy the cooling requirements and the hot water
needs for a whole building. This is achieved through the integration of a series of
E OUt transparent, translucent or opague solar thermal absorhers which operate at different
m nominal temperatures. In this way, a complete glass curtain wall fagade will be able to

deliver all the levels of thermal enargy required by a building whila retaining its

Kanton Bern ADVAN CED
N Canton de Berne /~\  BUILDING SKINS



CABHYEBH TOHAO@)HKaHHH B bbArapus

Enepruiina He3aBHUCHMOCT, CTAOMAHU II€HU, ABABI JKUBOT
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Han-ronamata chbHYeBa Ton/oueHTpana BbB BoneHc, aHuA
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KoTten Ha 6Buomaca [eHepaTOp Ha TOK
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KonektopHo none

Ce3oHeH bydep

MpuHUMNHA CXema Ha MHCTafaumaTa
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[Mnocose

+ LeHaTa Ha Bb306HOBAEMaTa TON/NHA e
npeasngmnma um 6anchmpau.|,a: Heé 3aBUCU OT
LEeHUTE Ha ropnseaTa

+ eKo/1IorM4YeH ePpeKT — Hy/IeEBU EMUCUN Ha
dMY n CO2, ponpmHaca 3a HamansABaHE Ha
CMoOra B rpagoBeTe

+ OTroBapA Ha cTpaTernyeckuTe nNaaHoBe Ha
EBpona 3a ycToiunso passutme

CpaBHEHO C AeLLeHTPa/IM3NPaHUTE CIbHYEBU
CUCTEMMU:

+ No-406p0o CbOTHOLLIEHUNE LiEHA-
NPOU3BOAMTENHOCT, MOPaAN NO-HUCKA
MHCTaNaLUMOHHA LeHa

+ MNO-BMCOKa TON/IMHHA edDEKTMBHOCT

+ MN0-ManKo NoaApbrKKa, LeHTPaAM3MpaHa
noaApbKKa



Solar district heating in Denmark
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Solar District Heating in Denmark
Sum of collector area and the number of plants
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[aHua npexuneaa bym Ha cnbHYEBMTE TONA0GUKALNMY,
KOUTO ce peann3mpaT 6e3 goTaumm, 3aLL0To ca
pPeHTabuHN.

MNoBeyeTo UeHTPaAn KOMbUHUPAT cnbHLUE ¢ Buomaca.
[An Ha chbH4YeBaTa eHeprma Bapupa ot 20% ao 50%.



Cb3gajeHa e crneuyanHa TeXHOIOrMA TONAMHHU CTbHYEBU KONEKTOPY,
MpeaHa3Ha4YeHU 3a MHAYCTPUaneH 4obus Ha cAbHYEBa TOM/IMHA



HoBo nokoneHue rPagcKa TonoueHTpana. CDaca,u,aTa € NOKPUTa C
CI)OTOBOJ'ITaM‘-IHM naHeNn, NOKpmBalwn HyXagumte Ha UMPKYy1aUNOHHUTE MOMIIN.




MoKPUTMETO Ha ce30HHUA Bydep npeacTasasBa NayBalla TONJI0M30naLMA,
KaTo AbsAoBHaTa BoZa Cce OTBEX/a Ypes crnelumanHa ApeHarkHa cuctema
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ACHCHTpaAI/IBI/IpaHO CHCPI‘OHPOI/ISBO,A,CTBO

YnopaBaeHUETO HA €HEPTUIMHUTE PECYPCH B ObA€IIE



o
[Tapaaurma Ha eneprusTa W
¢

AHEBHATA CEETAHHA




[IpeanMcTBa Ha ACLIEHTPAAUSUPAHOTO
E€HEPIOIIPOUIBOACTBO:

- HAMAAfIBAHE HA HMHBECTULIHUTE 32 IIOAAPBKKA HA CKbITA
AAAEKOIIPEHOCHA MPEXKA

- moBeye o1 20% oT OroA’KeTa HA €HEPIUMHUTE KOMITAHUU €
OIIPEAECAEH 3a IIOAAP'BIKKA, PEMOHTH U OTCTPAHABAHE HA aBAPUH




HPCAI/IMCTBEI Ha ,A,CHCHTPZ[AI/ISI/IPZLHOTO CHCPFOHPOHSBOACTEO:

- HAMaAfBaHE Ha 3aryOHUTe OT IIPEHOC HA eHeprusA Ha roaeMu pascrofaaus. Mureanrenran mpexu Smart Grid
- moBeue o1 7% ca 3aryOouTe 110 AOCTaBAHE HA €ACKTPHUYECKA €HEePrud Ha AAA€UE€HHU PA3CTOAHUE
- moBeue ot 15% ca 3aryOure mo AoOCTaBsAHE HA TOIIAMHHA €HEPIUA HA CPEAHH PA3CTOAHUA




[IpeanMcTBa Ha ACLIEHTPAAUZUPAHOTO EHEPIOIIPOUZBOACTBO:

- yBEAWYaBaHE Ha OOIIaTa HHPOPMHUPAHOCT 32 IIOCACACTBUATA OT HEIIPABUAHA
excrnroararusd Ha semaute pecypcu. Edexrsr NIMBY (Not In My Back Yard).
- IPUMEDP C HINCTOBHA a3, CMETUIIATA, PAAUOAKTUBHUTE OTIAABIIU U T.H.
- AATEPHATUBHU C YHCTU U 0€30TIAAHU IIPOIIECU ¥ TEXHOAOIHHU

- O6H.ICCTBCHO IIO3HAHMEC II0 TEMUTC




[IpeanMcTBa Ha ACLIEHTPAAUZUPAHOTO EHEPIOIIPOUZBOACTBO:

- AnOepaAm3anus Ha eHepruiHus mmasap. Exepruiina 6opca. CBob6oAa Ha n360p Ha
AOCTaBYHK, KOHKYPETHOCIIOCOOHOCT

- HAMaAABaHA HA IIEHATA HA €HEePIruATa

- IOBUIIIABAHE HA KAYECTBOTO HA YCAyrarTa

[ToanTmaeckm TCHACHIINHN - ,\II(F)CP‘A AM3alud Ha CHCpl‘I/II‘/’IHIIH masap u

()CIIF}'PHB‘AHC Ha HE3ABUCUMOCT BbHITHH CHCprPIﬁHH AOCTABYUIIN



beArapcka HezaBucnma eHepritHa bopca
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[TpoOAeMH T HEAOCTATBHIIN HA ACIEHTPAAUZUPAHOTO EHEPIOIIPOU3BOACTBO:

- Bapupamio 1 TPpyAHO KOHTPOAHUPYEMO ITPOU3BOACTBO. HpCTOBapBaHe Ha MpcrKaTa
- BHC3AITHOBKATOYBAHC HA CABHYCBH UAY BATHBPHU MOIITHOCTH

- AWITICA HA ChXPaHEHHE? TPYAHO aAMHUHHCTPHUPAHE HA IIOCTHIIACHUATA?




CrcreMH 32 CbXpaHEHUE HA €HEPIUs

Ce3oHHA TepMOaKymyAaruAa. 1 epMOXUMUYHUAKYMYAATOPH.
I'opuBHU KAETKHM U CBbXpaHEHHE HA BOAOPOA.

I OPUBHU KAETKH C BOAOPOA

- I/ISFapHHe Ha BOAOPOA
- HpOAYKTI/I! CHepFI/IH 1 BOAA

CpxXpaHeHne Ha BOAOPOAA

- MAAKH UAU TOAEMHU OOEMU

- KAAOPHUYHOCT U H30YXAUBOCT Ha BOAOPOAA
- CbXpaHEHHE B XUMUYHA BPb3Ka

- CbXpAHEHHE B OIIPEACACHI METAAXHUAPHAU -
TEXHOAOIuA OT bbarapusd




HpO6A€MI/I N HEAOCTATbhIIK HAa ACLICHTPAAN3HUPAHOTO CHECPIOIIPOMU3BOACTBO!

- TOYKM Ha AOCTDBII 1 OTYUTAHE

- TPYAHOAOCTBIIHH PETHOHN, AUTICA HA I/IHCl)paCTPYKTypa

- UHTCAUTCHTHU CACKTPOMEPHU - ABYIIOCOYHO OTUIUTAHE

- OAAOCTHA ITPOMAHA HA MUCACHETO: IIPOU3BOAUTECA - KOHCYyMATOP
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JeFlab_

5 mpuanua Ha Smart Grid

European Distributed Energy

- KOHTpOAeH IT AUCIICIbPCKU IEHTHP Resources Laboratories

- MOMCHTAaAHUA peLT_IGHI/IH 51 C(beKTI/IBHO
aAMI/IHI/ICTpI/IpaHe Ha MpemaTa

- CB”bpSaHOCT - AOKAAHA U
MEKAYHAPOAHA

- IHTE AUTEHTHO OTYHUTAHE
- BEI IIPOU3BOACTBO

- EHGpI‘OC%XpﬂH@HH@



OT HHTEAUTEHTEH AOM AO UHTEAUTCHTHHU MPEXKH. Aul Iaetic

EnepruitHo MmoAeAupaHe U €HEPIUNHU CUMYyAAIIUN
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Product and services
Building automation

Home automation

Smart solutions for home/industrial appliances

Energy modeling and management

En
MoDB
Gateway




Your benefits
Comfortable, safe and healthy environment

Energy, time and money savings

Competitiveness and predictability

Added value to your real estate/product




Customers and references

Software development

POLYMEDIA SPA (Italy), VU Log SAS (France), BIBA
(Germany), SIEMENS (Austria), INTERSOFT (Slovakia),
SINTEF (Norway), CYNTELIX (Ireland), NOKIA (Finland),
CARSA (Spain), SAFEPAY (Hungary), BIA

Building management systems:

Mall “Varna Towers”, Airport — Kazan, Hotels at Black see
side, American college (Sofia), “Hilton” and “Sheraton” hotels,
“Residential park Sofia” EOOD, “Gazprom” building in Surgut

Energy sector:

“Bulgartransgaz” EAD, “NEK” EAD, “Kozloduy NPP” EAD, LE
“Toplofikatsia Sofia” EAD, Thermal power station “Sofia Iztok”, " """""m"'ﬁ":f::;f*i' :
“Toploftikatsia” Plovdiv, “Toplofikatsia Pleven” EAD, “Greentech e i
Engineering Solutions” AD, EVN Bulgaria EAD
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Methodology and Tools

A usual method to estimate the building performance is to introduce geometry, me-
teorology, orientation, construction, HVAC, user timetable and automation data in a
3D model, using thermodynamic algorithms to simulate the heat transfer in terms of
conduction, convection (fluid mass transfer), radiation (UV, visual and IR) and latent
loads. Perhaps the most sophisticated and exact algorithms are called Energy Plus,
developed by US Department of Energy introduced in different graphical interfaces.
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December 21st, 9:00-18:00 shadowing interval - 45min - Ecotect 2011
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June 22nd, 9:00-18:00 shadowing interval - 45min - Ecotect 2011

P
— -
Jesults preview Save Quit

Compute

Laminated glazing

=

w | PLANILUX

-

Lme B Bepct H=mv'er RosBaae! WY 12500
P S bl Bl e A
T e e 18
el wudfow i sedeas o™ ul-n) R
Frstoiiam [w ) L EE
Ll e 53 LA L]
f wmsal b R e it w1 pEE
Lipca mmrmesog, R Er
[ N R L
Livialed folco W pndees WEREE BIT
Pl [T T LT
Ll e et K L L ]




Heating and cooling loads decrease in an office building - reference project

Hmax=75 kW

Air Temperature ("C) 22.00 I Glazing (W) WM Walls (kW) [ Ceilings (nt) (W) W Floors (inf) (k) B Ground Floors (kW) B Partitions (int) (kW)
Radiant Temperature (°C) 19.47 BOJ! Roofs (kW) [ Floors (ext) (W) [ External Infiltration (<) BB Zone Sensible Heating (kW)
Operative Temperature (°C) 20.73
Outside Dry-Bulb Temperature (°C) -12.10 60
Glazing (kW) -35.31
Walls (kW) 12.44 £ 40
Ceilings (int) (kW) -1.68 b 2
Floors (int) (kW) 012 g
Ground Floors (kW) -0.31 8 o
Partitions (int) (kW) 0.02 3 [ ]
Roofs (kW) -5.97 T 20
Floors (ext) (kW) -0.71
External Infiltration (kW) -17.82 -40
Zone Sensible Heating (kW) 74.32
I
Hmax=45 kW
Air Temperature (°C) 21.00 I Glazing (W) WM Walls (kW) [ Ceilings (nt) (W) W Floors (inf) (k) B Ground Floors (kW) B Partitions (int) (kW)
Radiant Temperature (°C) 19.11 BOJ! Roofs (kW) [ Floors (ext) (W) [N Extemal Infiltration (kW) B Zone Sensible Heating (kW)
Operative Temperature (°C) 20.05
Outside Dry-Bulb Temperature (°C) -12.10 60
Glazing (kW) -23.77
Walls (kW) 937 £ 40
Ceilings (int) (kW) -1.21 E; 2 .E
Floors (int) (kW) 0.11 &
Ground Floors (kW) -0.28 8 o
Partitions (int) (kW) 0.04 3 ]
Roofs (kW) -4.47 T 20
Floors (ext) (kW) -0.47
External Infiltration (kW) -5.19 -40
Zone Sensible Heating (kW) 44.59

- Improved building enclosure including better glazing properties
- Uncontrolled infiltration rate decreased to 0.6 [1/h] - Passivhausstandard

- Convective heating changed to radiant: decreased control temperature by 1° C

- Controlled night ventilation between April and October
- Activated thermal storage capacity of the beams

- Improved control of solar protection



Internal gains (kW)

Internal gains (kW)
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Consumption reduction and increased thermal stability of building after ESM

1500.0

Consumption
n p

Y .
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-1000.0
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- Improved building enclosure
- Increased thermal mass and storage capacity of the building
- Night cooling, solar protection

- Building management system: control and automation



Original profile Improved profile

Consumption raw Consumption raw

B Total Cooling H Total Cooling

M Zone Heating B Zone Heating

General Lighting General Lighting

m Computer + Equip m Computer + Equip

Consumption reduction and labelling

-21%  -61% -22%

140000.00 Knag | EPT | BRI | ARMUHIC TPATHBHM
120000.00 A+ <
100000.00 & -
80000.00 5 140
60000.00
W Original c 280
40000.00 -
New D 340
20000.00 -
E 400
0.00 -
-20000.00 - Heating Lighting Equipment F 500
-40000.00 - G =
-60000.00
Conversion to primary energy (local conversion factor)
Total Cooling Zone Heating General Lighting Computer + Equip Total:
kWh/m2a 3.53 4.78 10.41 23.27
Conversion 3 3 3
10.59 14.34 2123 56.16
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