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ENERGIA ® 1.0: sajat fejlesztésl épulet tervezé modszer

Aktiv hazak: Epiiletek,melyek tébbet adnak, mint vesznek

Prototipus épitett kornyezet fejlesztés termikus és aerodinamikai szimulaciokkal
Megvalosult projektek monitorozasa

ENERGIA ® 2.0: Optimalis épulet megoldast keresé matematikai szintézis modell fejlesztése g
BIM — BEM — BAM (Building Information — Energy — Architecture Modeling)
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Az ENERGIA DESIGN elmélet kulcselemel
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Epulet
klimatika

» Klima analizis

» 5 jellemzéb
klimazodna

» Kulso:

klima adaptiv
tervezés

» Belso:

Oslo
Position: 59° 55" N /10° 45" E

Height: 154 m }
Rome

Position: 41°53'N /12°29'E
Height: 1m @

Szélességi kor
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Position: 18° 41'N /12° 55" E
Height: s521m

o
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Hang elnyelés

Epulet klimatika Py
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Epulet bioika

Termeészetb6 transzferalhato

szerkezeti

mukodésbeli

principiumok es technoldgiak
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Epulet burok

Az eplilet egy olyan
organizmus, amely

burka a kUlsé és belso

tér anyag- e€s
energiacserejet
Szabalyozza. Ehhez a
buroknak a kiilonb6zo
kulso klimatikus
‘behatasokra’,
valamint az
epuletbelsobol jovo
‘kihatasokra’ reagalni,
valtozni, az
energetikal, ill.
komfortigényeket
pedig kielégiteni kell.
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1. burok

» Védelem
» Szabalyozas

» Alkalmazkodas

v Erzékiség - Esztétika

(f

activehouse

2. burok 3. burok

» Védelem | » Veédelem

» Szabélyozas Erzékiség - Eszt&iabalyozas
» Alkalmazkodas
» Architektonika



Low-tech vernakularis technologiak

» Hatékonysag = Input / Output

» Optimalt épités technologiak, Uzemeltetés és karbantartas
» Tradicionalis (kultura, orokseg)
>

Fenntarthatd szerkezetek (helyi, természetes anyagok)
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Epulet energetika

» Telepulés
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ENERGIA MENEDZSMENT
FUNKCIOKRA VETITVE
M = 1:7500

» Epiilet

solare erneuerbare Warme-
Warmegewinne und Stromproduktion
(EEWErmeG)

interne
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PRIMARENERGIEFAKTOREN
Brennstoffe

Heizol: 11
Erdgas:

Steinkohls 11
Braunkohle: 12
Holz: 0.2
Lokale Biomasse: 05

(flassig und gasformig)

Energieformen
Nah-/Fernwarme aus KWK

o7
Nah-/Fernwarme aus Heizwerk

fossil: 13
erneuerba 0,1

Umweltenergie
Solarenergie: 0,0
Umweltwarme: 00

Photovoltaics

Electricity consumer

Inverter

Electricity grid

Helyiség

y

Solar collector

Store.

Absorption refrigeration unit

Cooling tower

Surface cooling
Warm water

Surface heating

Earth pipe

Incoming air
cooling

Heat pump

Earth pile



Az ENERGIA DESIGN tervezes technika fogasai
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1. PHASE:
COMPOSITION OF 1 2 3

THE BASIC MODEL GOAL MSZ

Tervezesi modszer (sajat fejlesztes) RE

e

2. PHASE:

DESIGN OF THE c7:LIMATE f&‘.\ ANV
MODEL VARIATIONS @ ﬁ@m ) E
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ZONES GEO \-IJ @
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INTU- | | EXPE-
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3. PHASE:

SUBSTANTIANTE THE
BUILDING MODEL

5. PHASE: 21 ¢ 22
SIMULATIONS AND THE X KD
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23
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2 | MANAGEMENT

2
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Tervezés tamogatas: Szimulaciok

v l \4 v \4
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Szimulaciok = 4 dimenzios tervezeés

» fotd

» vided




Szimulaciokkal tamogatott epulet + gépészet tervezés

Konvencionalis tevezes Szimulaciokkal tamogatott tervezes
Tervezeési pontatlansag = 50% Tervezesi pontatlansag = 95%
Tulméretezes (bizonytalansag) Preciz méretezés (biztonsag)

ﬁ Tiborc ckotorony 12: D:\_Suli\11_final countdown\TMDK 2016\Ida verzié modellek 08 22\window ¢ I\Tiborc ok y 12idm
General Schematic Floorplan 3D  Simulation paylight Outline Summary Detalls

Project name  Tiborc okotorony 12 e
See run-ime messages in log window 2016. 12 19. 06:19:54
sy ' Startup phase 847833
[ Requested output
%' Simulation data 30
30
Simulation [ Jasopen A A~
Heating load & Setup P Ru d
Cooling load E3 Setup P Ru s
Energy # Setup <PRu 10
-10
All (above) P Run 10
Custom L Setup P Run Outside air dry-bulb temperature Help

R eturn air dry-bulb temperature
m— SUPPly air dry-bulb temperature

r Advanced Level

B PO Edi 9 Ru . i
(*1; Build model Edit » Shorten step ”

— Close this window after simulation




-nergia-pozitiv referencia epulet: ipari és iroda Iete5|tme
Komlo, 2012




2500 m2 hasznos alapterulet
fUtetlen-hitetlen raktarcsarnok rész és egy kondicionalt f6épulet rész

3 fehér feszitet ponyva-tanyérszerkezettel ellatott Uveg- ill. polikarbonat
bevilagito torony 'Venturi’- tanyérszerkezetei aerodinamikailag optimalt

szélaramlast gyorsitd Bernoulli effektus alapjan a csarnokbdl a hasznalt
levegdt kiszell6ztetik

alacsony hémérsékletli, magas energiahatékonysagu fellleti sugarzo
rendszer

3 hészivattyu 100 kW talajszonda mezével
mesterseéges szellbzés, keresztaramu lemezes hévisszanyerd kb. 60%

1 km hosszusagu talaj-levegé kollektor (tudomasunk szerint Magyarorszag
leghosszabb rendszere)

10 sikkollektor, 51 polikristalyos PV modul 235 Wp (tervezett 420)

A projekt 2011-ben még terv allapotban Holcim Awards for Sustainable
Construction kulondijat nyert

2013 Csarnok Nagydij (szakmai zs(iridij €s kd6zonségdij)

2017 Pro Architectura dij

PECSI TUDOMANYEGYETEM
HOTION activehouse



Termikus szimulacio — operativ homerseékletek (animacio

7% rati_RP_EPLANT_MMS_2013-14_T_Rh_W._Welltech graph_NO2xTAB_FanCoil_BMS_SUMMER_04,08: F:\BB\_DOKTORI\_2015.04-\IDA_4 7\SUMMER\rati_RP_EPLANT_MMS_2013-14_T_Rh_W_Welltech graph_NO2xTAB_FanCoil_BMS_SUMMER_04.08.idm =|[-6R @

| General | schematic | Fioorplan| 3D |Simulation | Daylight | Outine [ summary [Detats| . Navgationhelp

Operative temperature, °C

Animation Speed (hours/s) <

e e e Sl
[ Show. Lock.. || Animation [ X Close 2.0 05:45:36 |2014-08-02  Sat |I ]



Termikus szimulacio — szell6zesi Iegterfogat aramok (animacio)

73 rati_RP_EPLANT_MIMS_2013-14 T Rh, WWal!techgfaph FanCoil_BMS_SUMMER 2xTAB_04.08: F:\BB\_DOKTORN, 2015.04-\rati RP_EPLANT_MMS 2013-14_T_Rh_W_Welitech graph_FanCoil_BMS_SUMMER_2+TAB_04.08.idm ==

3D | Simulation | Daylight | Outiine | Summary | Details Navigation help

Ventlationandiowsils

-m __ W Animation Speed (hours/s) <
)] ) ki) (ol [ XcClose | [2.0 7:00:00  [2014-07-02  Wed m



Termikus szimulaciok — gepészeti
rendszerek

Indoor Climate and Energy
Object: Zalaeg_ENGterv_Win nyar+AHU tel+AHU belso

Climate File

Zalaegerszeg_1+ v

DISTRLOSSES

Air Handling Unit Climate Processor >

/]
¥
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%
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%
)
%
%

AIRQUALITY

ARFLOW

Ej

activehouse
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Setpoint for supply air temperature

Constant ‘vk>i

Constant

temp. [°C] M

, Select method
here

Heat exchanger
operation

e

Fan operation

A

* AirSupply & o1 S i :L
_________________ : U r‘/j
: L, @ X0 .
v/
o @ efAird1.0 dpm?“ﬁ%%;‘ Pa
* AirExhaust == «Q. T q— 2=t
eta=0.661
dPmax=932.9 Pa
eta=0.688
Plant with tanks
PV Solar thermal Top heatng ————————— = TAI2 = hot water -
s ||EBS KR
= i
-—I c
Wind turbine L ) |
[————— AHU hot water -
e [80_ P e
il
Ambient HX Brine 4 H
T} . $58-
e L} ——————— Zone hot wate
¥ AmbAir KT 2 = ] a1 :
£ s fERin
=gl ol

Exhaust air heat recovery

AHU cold water

Ground HX l Cooling % \
P
HXBrine .é.fhw
grndHX 2T
i '58 Supply Return —————— Zone cold water -
Results g % /\
A Generated power ~ \ \
EA Solar Termal Fans Pumps
B4 Top heating AX
[+ TN T
B2 Base heating v Ch‘lll-[ulr ]
iller




& 800+

[ermikus szimulaciok e
301
) 4
L] —
eredmenyek komfort =
] . 251
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Zone 1, Operative temperature 1, Deg-C E 20 ‘ | l [
1 g | |
o
I E |
QD 151
(5]
2 =
S 10
T}
o
20 O
5__
Apr — May — Juln . : Jul — Aulg ) : Sep ~ Oct
3000 3500 4000 4500 5000 5500 6000 6500
Comfort category No. of occupancy hours
: I (best) 1104
11 (good) 1560
hA ppm/ 11l (Acceptable) 2347
From 2016.01.01. to 2016.12.31.
24—+ 2400 IV (Unacceptable) 2045
22— 2200+
PPDAPMVA
201+ 2000+ / / From 2014.04.16. to 2014.10.15.
100+ 10+
18— 1800 1 | -
16 1600 16 sol sl A I 1t
1o 1ao0. - ol oL I |
12— 1200 | i
10— 1000
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L -- o -1 IR ! WAL, l HA L
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0 1000 2000 3000 4000 5000 6000 7000 8000 - May i i i Sep 6
— = Airage h All in-flows through 3000 3500 4000 4500 5000 5500 6000 6500
—— COZ,_ppm (V(_)l)_ ;ep';“r:?nzz'ég?‘ﬁbi?g —a— PPD, Predicted Percentage of Dissatisfied, at occupant 1, %
——s<— Relative humidity, % . PMV, Predicted Mean Vote, at occupant 1
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Termikus szimulaciok — eredmények: energia
wA

Month: July 2014

1.2-10%1
1.0-10%1
0.8-10%1
0.6-10% 1

et s jujﬂnl kJmhhhukﬁl“hh“\‘k hl‘“\“\i\h U‘-\u
= ORETTTR Y TUUeY

-0.6:10% "
-0.8-10%1
-1.0-10%1
-1.2:10%
; A B . B | g B s . B o TE 5 . I8 g 15 5 : AT .19 . 21 . 23 . . 26 2T _ 29 e
[ I [ I I [ I i
4400 4500 4600 4700 4800 4900 5000
I Heat from air flows, W
[ ]Heat from occupants (incl. latent), W kwWh/
I Heat from equipment, W 45-10"]
[ ]Heat from walls and floors (structure), W 4.0-10*]
I Heat from lighting, W 35-10%
[ ]Heat from solar - direct and diffuse, W 3.0-10H
[ |Heat from heating and/or cooling room units, W 2510+
[ |Heat from windows (including absorbed solar) and openings, W 2010
I Heat from thermal bridges, W ¢ A0
[ |Netlosses, W o0t

0.5-10*]

0.0-10*]

| | | | | | | | | | | .
1 2 3 4 5 6 7 8 9 10 11 12 Month
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Elmelet vs. gyakorlat

Autoipar (

par honak fejlesztési idGtartam)

EpitSipar (par év fejlesztési id6ts

Termi

Operative temperature, *C

Iu
0

=
b
s

1
——
—

o

kus szimulacios modell

:
i

y o

osszehasonlitas
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MMS - mobile monioring system

VAISALA XT 520 meteo station
temperature measurement equipment

TESTO 6055/0600 9999 radiation

Air flow measurment
KIMO CP 200

TESTO 480 multifunctional measurement set Central server (DELL Precision R5500) 4 x National Instruments CompacRIO

PECSI TUDOMANYEGYETEM
ZENTAGOTHAI JANOS KUTATOKGZPONT

activehouse



BMS - building monioring system

AHU 1. Iroda

4% Station - Default - (fsz_adu.htm) rati-innovation.hu e
Station Edit View Action Configure Help Fomenu Notpad LKid&program Log off Internet Explorer Ftmenn 1
AL EAMARD R @ -2 B a v X2 Q| zeomTofi ~ | command [ El

[Fémenii © T a1 N
& /- Uzem szell6zés
L —
¥ Foldszint o
Id6jaras allomas Vihar alapjel

Padidkondicionalas

Természetes szell6ztetés

Eso jelzés

Légtechnika

s Kiilsé fényerdsseg

Természetes szellézés
Uzem természetes

MKez [ 1000 (%

Kiils6 hémérséklet

EE e
Voot 35 st i Dt
e [ 225 TC Wi 2 Tooi il o

welllECH
e b 2 V20

szellGzés BMS/MMS valtas
Vilagitas VIKézi [BMS -
1. Emelet
2. Emelet Idokeret Idokeret
Tetd fellilnézet Torony kapuk K Torony kapuk K Torony kapuk NY Torony kapuk K Torony kapuk NY
; OKézi | 000 [[%] Okezi [ 000 [[%]]| Okez [ 000 [[%] || OKézi [“000 |%]| OKezi | 000 I[%]
1
Torony3 Torony2 Torony1
In 33 Tclll 37 [cli 3z |c
502 |% | 458 |% | 812 |%
00 [°C 00 [°c 00 [°c
128 | % || 00 [% || 208 |%
| 682 [°c [ 1530 [°c | 00 [°C
_ | 217 | % 00 | % 22 | %
LépcsGhaz bej. K [ 211 Jec il 214 [ i 210 [c
[IKézi |Teﬂen v[ i 314 | % & % & %
"7 [°c || 21 |c || 221 [C
7,5m | =
| 302 | % 300 | % 314 | %
well I E c“ Te_rm_ ‘hém.alapjel on 29 °C 24 ie _25 °C
[idokeret +| Cikezi | 2400 [C || || [idokeret - [IKézi | 2400 fC 299 % | 201 [% | 303 |[%
Epllelgepészeli, Fovallalkozasi, Mérmaki ZRt 25 [°c 26 |°C 2,7 |°C
u [ ZI %8 (% | 208 % | 25 |%
. B 05-Mar-15 20:56:22 BACNET RATI_10 Faileq U 14 Device communigation failed
Honeywell SymmetrE R410.2| 05-Mar-15 | 21:02:48 System | | | symmetre-server Stn01 Engr
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Elmelet vs. gyakorlat

» 2014 Januar - flités (kWh) » 2014 Augusztus - hités (kWh)

18411
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10 000 9192 _(CU
8 000 000 _g
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4000 (JN) 1433 88 1625
l 91 - O
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[ ] [ ] NS o 0 S = k= =
;5’ ;5’ :5’ :5’ hd :5’ ‘CIL) 5000 +— ‘_C :C e w— E 1
s \ = = & T E © e » N
o < O 0 N = - O P
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Iroda (zona) 2.em - operativ homersekletek
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Turn on potential - Heating

» Heating to 22 °C, no swich off: 302 kWh, 32 h comfort range

» Preheating to 25 °C, weekend 44 h, then swich off at 0:00: 424 kWh (+29 %), 80 h comfort range ! (BKT, TABs, no
AHU)
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Turn on potential - Cooling

» Cooling to 24 °C, no swich off: 533 kWh, 14 h comfort range

» Precooling to 20 °C, weekend 44 h, then swich off at 0:00: 588 kWh (+10 %), 61 h comfort range ! (BKT, TABs, no
AHU)
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® Negative wind
Positive Wind @
Pressure

pressure (suction)

Unidirectional

Wind Tower
Warm External Air
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Ventilation concept: Vernacular wind tower + solar chimney

Cooled Basement
(Low Pressure Zone)

Cooled Tunnel Wall

and Water Stream

Underground Cooling
System (Qanat)

Outlet (Negative Wind Pressure)
Stale and Warm Air Released

Inlet (Positive Wind Pressure)
—_Fresh and Cool Make-up Air

Buoyancy Effect
(warm air rise up)
Air Stream heated
Massive Wall
(Solar Collector)

by the massive wall

Unidirectional

Wind Tower
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Ventilation concept: Termite nest
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Wind Tunnel model experiments
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CFD

Visualisation of a
pengiune’s fluid-
mechanisc
system while
swimming:
Acceleration of
the fluid flow in
the boundary
laver along the
pengiune’s belly e
and back.

The ventilation
tower of the
RATI

demonstration
building

operation

principle (CFD
simulation).
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ANSYS
R17.1
Academic

1: Velodity Vectors Colored B v

7.226+00
6.73e+00
6.25¢+00
5.77+00
5.29e+00
4.81+00 o
433e+00 | +a 0/
3.856+00

Velocity Vectors Colored By Velocity Magnitude (m/s)

1: Pathines Colored by Veloc v

Pathlines Colored by Velocity Magnitude (m/s)

Apr 16,2014
ANSYS Fluent 14.5 (3d, pbns, rke)

Apr 16, 2014
ANSYS Fluent 14.5 (3d, pbns, rke)



Objective experience
MEASURABLE...(simulations)

kWh
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Atrium

Skylight roof

~_ Glass ventilation
/ towers

\ ~_ Glass slabs
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o | heating-cooling & \H =

| balustrade
prototypes




Cafeteria, multi-functional room (presentations, events)




Subjective experience - NOT MEASURABLE...
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Awards

t\Holcim

Kistelegdi Istvan

részere, akinek

epiteszeti vilagverser

palyazatat a szakm

\

Holcim Award 2011

3 Holcim Awards for Sustainable Construction

yre keszitett

factory and office building

1ai 2surl kulondijban reszesitette
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<
REHAU

Unlimited Polymer Solutions

]
5)'{@

,“ e

. =
e .Ill

REGIONAL-REFERENCE OF THE YEAR 2012 BAU
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Rehau Regional Reference Award 2012
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Building as boosting part of marketing




1st Hungarian activhouse refurbishment,

150 m2 net floor space
Complete functional conversion of the indoor space organization

Intense thermal insulation (thickness 40 cm) and window refurbishment (3-pane
“passive house’-glazing)

Unheated-uncooled garage part and a conditioned dwelling part

Roof structure geometry is solar radiation optimized

Low temperature surface radiation system with high energy efficiency,
Thermal activated adobe plaster and intense internal moisture control
Subsequent sealing problems solved by innovative biotechnology
Heat pump 8 kW with earth probe system

Mechanical ventilation, cross flow pate heat recovery max. 95%

30 m long soil-air heat exchanger collector

1x solar vacuum thermal collector, 12 x polycrystalline PV modules 250 Wp, total

3,5 kWp
Q o 8 = 4
2 = N ‘ré
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1st Hungarian activhouse refurbishment, Pecs, 2015
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4 model versions

renovation

BRIl

2 generation

activehouse



4 model versions - 3d energy and comfort modells

%3 Tiborc meglevo epulet 13_ahuhx: FA\Soma_ WORK_ACTIVE\KUTATAS\TERM SZIM\TIBORC\szim 2016\modellek 201... [ = | & |[ 52 |

| General | Schematic | Fioor pian| 30 | Simuiation | Dayight | Outine | Summary | Detais| Navigaion help
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| General | Schematic | Fioor plan| 3D | Simuiation | Dayiight | Outine | Summary | Details| Navigation help
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4 model versions - final energy demand (kWh/m?Za)

392,66
T 13410 -33%
+17% 1
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2 generation renovation Eco-tower (Reborn home)
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Living room and masonry heater (ground floor)




Bath and bedroom (1st floor)

RT




Bath

and
bedroom
(1st floor)




Solar chimney

skylight and ventilation




User satisfaction feedback

» Very pleasant daylight situations (good mood...)
» Tair, room = 19 °C, however ,feels like’ 22-24 °C




Active Housel Label Award 2017
ctive House Award 2017 S B ek el B

Active House label award 2017 — Winner

activelinse

Active House Award 2017
_ _EEwN E

OVERALL WINNER tor BEST PROJECT

Rebern Hame

Aol the prujest

H - 7624 Pics, Tiberc kivs 5, Hunaary

ardosy

Pror. Dr. habil 1stvén Kistelegd DLA, Ph.D.

e

Architecl: Praf, Dr, mzbil Istvan Kistelegd: DLA, Ph.D.

LU

The desian of e project has baea eval sated In aciortlancs vith the Activa House
Soecilication an¢ verified, | 1ereby Lhe b ilding has recsued the Active House Diploma
and is allowed Lo uso the Active |lause Lobel.

The verificalian 135 baen carried aut by:

Winner of the Active House label award 2017

ey
The Azhve qouse Lishcd 15 @ wa-ldwide Quality slaing: for comrortalle and sastainahie buildings.
It adv.ces ¢ ploments thal ars smportant la humans life and | ving in thei harne,

Tie Active House lahel can be issied b buldings tFat hos bean evalunted 13 2ccardance wth
the Aclive House spriificazions and noect the minimer dermands far indeor comtonl, wnerny efficlency
and envirnnmet. Build ngs that have receives zhe Act ve House la<l lave been desiuned and zvaluated
with a carhined focus an you~ comfark, smart use ol =ncrgy and minismm impact on e anvircament.

gt Ty a
o -

The building shows how Active House can be a real strategy to improve in
terms of Comfort, Energy and Environment but also aesthetically and
therefore improving the economy and market value of existing stock.

bl Of e &alten | imnies 21500
Laries Feifer, Geomal Secrctary

Marco Imperadori

or, Politecnico di Milano
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Monitoring - validation of the thermal model

Operative lemperature 1,
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Air temperature ground floor bath
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Final energy [kWh] balance
5 month simulations and measurement time interval

; -

Light +
Ventilation
DHW
-1000 -500 0 500 1000 1500
= Simulation » Measurement

Virtual és valdsag — korszerl épitészeti tervezés, Az AUSTROTHERM és a GRAPHISOFT konferenciaja, BME, 2018

Energia Design — Uj szemlélet és médszerek az épitészeti tervezésben / Prof. Dr. habil Kistelegdi Istvan DLA. Ph.D.
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=
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Final energy balance - Invoices from supplier [kWh]

SZAMLARESZLETEZO

Fogyasztis sszesen: Al: 58 kWh  H: 1281 kWh
Arszabas: Hoszivattyus fogyasztas - lakossag
Meérési pont azonosité: HU000120-11-S00000000000001659888

Eloszt6i engedélyes: E.ON Dél-Dunantili Aramhalézati

Zartkoértien Mikddo Részvénytarsasag

BGOSR A VR AT, R S T A N A LTS TN

Méré gyartasi | Elszamolasi Indulé Zaré LM Fogyasztas Szorzé Mennyiség
szama idészak méroallas méroallas (kWh)

1371521293/001 [2015.03.06 - 14 304 Bec: 292 1.00000¢ 292.000 kWh
2015.04.14

1371521293/001 [2015.04.15 - 304 304 Bec 1.00000 0.000 kWh
2015.10.14

1371521293/001 [2015.10.15 - 304 852 Becy 544 1.00000f 545.000 kWh
2015.12.31

1371521293/001 [2016.01.01 - 852 1295 Leo 444 1.00000f 444,000 kWh
2016.03.01

1371521293/002 [2015.03.06 - q 0 Bec q 1.00000(f 0.000 kWh
2015.04.14

1371521293/002 [2015.04.15 - 58 Bec: 59 1.00000¢ 58.000 kWn |
2015.10.14 )

1371521293/002 [2015.10.15 - 59 5§ Bec: 1.00000 0.00
2015.12.31

1371521293/002 [2016.01.01 - 59 5§ Leol q 1.00000Q{
2016.03.01

SZAMLARESZLETEZO

Fogyasztas §sszesen: Al:271kWh  B: 0 kWh .

Arszabas: Lakossagi altalanos éves részszamla Elosztéi engedélyes: E.ON Dél-Dunantuli Aramhalézati

Mérési pont azonosité: HU000120-11-S00000000000000131831 Zartkoriien Miikodo Részvénytarsasag

Méré gyartasi | Elszamolasi Indulo Zaré LM Fogyasztas Szorzé Mennyiség

szama idoszak méroallas méroallas (KWh)

1521420567/001 [2015.10.16 - q 655 Becy 655 1.000009) 654,700 kW

1521420567/001 [2016.01.01 - 659 1163 Leol 51 1.00000! 510.300 kW
2016.03.01

1521420567/002 [2015.10.16 - q 502 Bec: 502 1.000009| 502.400 kWh
015.12.31

1521420567/002 [2016.01.01 - 502 894 Leo 392 1.00000! 391.6000 kW
2016.03.01

1420943702/001 [2015.10.16 - q (| Bec: q 1.000009) 0.000 kWh
2015.12.31

1420943702/001 [2016.01.01 - Leol 1.00000! 0.00
2016.03.01

activehouse

"

T P R LS

DRLSERY L D

st



Final energy [kWh] balance - Invoices from supplier

Total 367 mOld - Gas [kWh/a]
m Old - Electricity [kWh/a]
-3 994 PV m Old - total [kWh/a]

Refurbished - Electricity [kWh/a]

Lighting + Equipment + Pumps + Ventialtor 2 377 Refirbished - PV Electricity [kWh/a]
Refurbished - total [kWh/a]

Heating + DHW (Geothermal Heatpump) [ERTEK]

Total VAR
DHW + Lighting + Equipment [0

Heating (Gas boiler) 5023

-4 000 -3 000 -2 000 -1 000 0 1 000 2 000 3000 4 000 5000 6 000 7 000




Final energy [kWh] balance - Invoices from supplier

367 kWh = 0 !

« Without equipment: energy+

« With equipment, less cooking ®:
energy+

* With equipment, more cooking ©
but with BMS fine tuning (20-40%
savings according to literature):
energy+

eeeeeeeeeee
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Demonstration building, Energy center, Paks, 2016

vV v v VY

v

300 m2 net floor space
Prototype: adaptive system consists of 3 parts, which adapt themseves to changing climate boundary conditions
1st Hungarian adobe offiece building

Interior is able to extend with a slideable thermal insulated building envelope that changes its posotion in diverse seasons alongside the
building body

Adobe office building with stationary exhibitions and sanitary rooms: in heating periode the moving skin protects against heat loss

Glass house for temporary exhibitions, events: in heating periode serves as air-collector, in cooling season shaded by the skin




Sketch plan versions - thermal modells 1 - 6




Sketch plan versions - thermal modells 1 - 6 (results kWh)
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Entrance terrace with slidable building skin as a canopy roof
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