©} FENIX

nZEB as an active part of smart grid
The first insights !
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FENIX

Office centre - a building meets a criteria of nZEB

Start of construction — 10/2015
Building completition — 05/2016

Collaboration 7.2 kWp roof PV with domestic battery 26kWh and smart grid

Estimated annual energy consumption according UCEEB - 18 — 27 000 kWh
Estimated own energy production PV - 7200 kWh

Coverage of consumption from own production PV - 26- 38 %

Charging the battery for 4 hours a day at different times

Estimated time possible autonomous operation of the building - 4 -7 hours daily
Estimated time of limited consumption ( 2kW) of 6- 9 hours daily

Verification of the possibility of using the facility for managing 2 hour. maxima.









An alternative solutions of building’s envelope

Walls Floor Roof Windows

E::bx-ﬂvnm Podishs strech Ckna E::bx-ﬂvnm Podishs strech Ckna
3 sténa a 3 sténa a
Varianta U U U U g Uem Varianta U U U U g Uem
1 0,30 0,45 0,24 1,50 0,75 0,51 a7 0,16 0,30 0,16 0,78 0,70 0,29
2 0,28 0,43 0,22 1,44 0,75 0,48 24 0,15 0,23 0,12 0,91 0,70 0,20
3 0,25 0,40 0,20 1,38 0,75 0,45 31 0,18 0,27 0,14 0,73 0,70 0,28
5 0,20 0,35 0,17 1,50 0,70 0,44 15 0,16 0,24 0,12 0,53 0,70 0,28
a 0,23 0,38 0,18 1,32 0,75 0,43 a1 0,13 0,25 0,14 0,55 0,70 0,28
B 0,18 0,33 0,15 1,44 0,70 0,41 4B 0,15 0,20 0,15 0,75 0,60 0,28
10 0,25 0,30 0,16 1,20 0,75 0,40 25 0,13 0,21 0,11 0,58 0,70 0,27
7 0,15 0,30 0,13 1,38 0,70 0,38 33 0,17 025 0,13 0,70 0,70 0,37
19 0,23 0,32 0,17 1,10 0,75 0,38 49 0,14 0,27 0,14 0,73 0,50 0,26
11 0,23 0,28 0,15 1,13 0,75 0,38 3 0,12 0,20 0,10 0,54 0,70 0,26
0 0,21 0,30 0,16 1,06 0,75 0,36 16 0,14 0,23 0,11 0,75 0,60 0,26
B 0,13 0,28 0,11 1,32 0,70 0,35 42 0,12 0,23 0,13 0,79 0,70 0,26
0,21 0,28 0,14 1,05 0,75 0,35 50 0,13 0,25 0,13 0,70 0,50 0,25
37 0,17 0,32 0,17 1,10 0,75 0,35 33 0,15 0,23 0,12 0,58 0,70 0,25
21 0,20 0,20 0,15 1,03 0,75 0,35 43 0,11 0,21 0,12 0,73 0,60 0,24
38 0,16 0,30 0,16 1,04 0,75 0,33 7 0,10 0,18 0,08 0,B0 0,60 0,24
2B 0,23 0,32 0,17 0,50 0,75 0,33 51 0,12 0,23 0,12 0,58 0,50 0,24
9 0,10 0,25 0,08 1,26 0,70 0,33 34 0,13 0,21 0,11 0,55 0,50 0,24
22 0,18 0,27 0,14 0,99 0,75 0,33 17 0,12 0,21 0,10 0,68 0,55 0,24
13 0,18 0,26 0,13 0,58 0,70 0,33 52 0,11 0,21 0,11 0,55 0,50 0,23
3@ 0,15 0,29 0,15 0,58 0,75 0,31 35 0,12 0,20 0,10 0,53 0,60 0,23
29 0,21 0,30 0,16 0,78 0,75 0,31 a4 0,10 0,20 0,11 0,56 0,50 0,22
23 0,17 0,25 0,13 0,95 0,75 0,31 53 0,10 0,20 0,10 0,63 0,55 0,22
14 0,18 0,25 0,13 0,50 0,70 0,31 1E 0,10 0,20 0,08 0,50 0,55 0,21
45 0,17 0,32 0,17 0,B0 0,70 0,30 36 0,10 0,18 0,08 0,50 0,55 0,21
30 0,20 0,29 0,15 0,75 0,75 0,30 a5 0,09 0,18 0,10 0,50 0,55 0,21
a0 0,14 0,27 0,14 0,91 0,70 0,30 54 0,09 0,18 0,00 0,60 0,55 0,20
55 0,08 0,16 0,08 0,60 0,55 0,19

Optimizing of an energy concept



NnZEB - requirements

0,37 0,33
28117 26419
59414 56923
Walls Floors Roof Windows

sten

Varlanta c Uem

35 — navrhovana varianta 0,11 0,24 0,14 0,73 0, 63 0,236

Building optimization



Evaluation and Classification of PEF
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Building energy label

PODIL ENERGONOSITELU

PRUKAZ ENERGETICKE NAROCNOSTI BUDOVY DOFORUCENA OPATRENI NA DODANE ENERGII
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Mérné hodnoty kwhiim* rok)
‘u'ﬂnhﬂuv; ytapéni I Chiazeni | etrani |Upmm| Tepia voda l Osuétieni
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Kontakt: roman musil@fsv.cvut.cz Vyhotoveno dne: 20. srpen 2015
Hodnoty pro celou budovu .
Podpis:
MWhirok 13,22 : 19,33 odpis




FENIX

The cost optimization during the design of building :

Total costs :

Building volume (m3)
Total costs - without PV and batteries -
costs per m3
Total costs PV and batteries included -
Costs per m3

Today’s standard building average costs (CS URS)

1750 m3
505 260 EUR
288,7 EUR/m3
554 037 EUR
316,6 EUR/m3

288- 320 EUR/m3



FENIX
Heating system — pay back

(comparison of direct acting system FENIX and heat pump — hydronic system )

 Direct acting system — an individual room control — central control - wifi + water
warming

- 6400 EUR
* Cooling — multisplit — an individual room control - 7150 EUR
« Heat pump — heating cooling and hydronic system - 24 480 EUR
« Diff. 10 890 EUR
Total energy consumption - heating and water warming -9 335 kWh
possible saving with Heat pump use 4 700 kWh
Pay back period — heat pump investment costs - 28 years

There is not an economical sense to use heat pump in those type of
buildings


















FENIX

SUMMARY

SUMMARY ACTUAL ENERGY CUMULATIVE ENERGY IRRADIANCE PREDICTION

i@ BUILDING INFORMATION

5.0 kW
4.0 kW
3.0 kW
2.0 kW

1.0 kW

0.0 kW 0 %
Sep (04 00:00 Sep0412:00 Sep0500:00 Sep051200 Sep0600:00 Sep0612:00 Sep0700:00 Sep07 12:ECE

Hide legend
Building consumption (kW)
PV production (kW)

Ml Battery state of charge (%)

120%  Qutside LED panel

100 %

80 %

20 %

Battery lifetime ( cyklus ) : :

No of cycles last 30 days::

Cycles per day:

Battery lifetime - 11 570
days — 31,3 years

Battery lifetime in this mode — more than 31 years !

3
2

Annual production and consumption

5000.0
0.472

0.432




UALIZA

Vyberte obdobi k zobrazeni

DATUM OD DATUM DO
30.08.2016 01.09.2016

POTVRDIT

—\

Osvit - predpovéd a zmérena data (Wlm2) I v FORECAST
1000 W/m?
Skryt legendu
Zméfeny osvit (W/m?)
Predpovéd osvitu (W/m?)
B Zméreny vykon FVE (kW)
800 W/m?
600 W/m?
400 Wim?2
200 W/m?
0 W:’m: - . 2 A
Srp 30 00:00 Srp 30 08:00 S 30 16:00 Srp 31 00:00 Srp 31 08:00 Sm 31 16:00 Zat 01 00:00 Zar 01 08:00 Z4t 01 16:00

75kW

6.0 kW

4.5 kW

3.0 kW

1.5kW

0.0 kW



27.9.2016 FENIX

Spotieba budovy, vyroba, dodavka (kWh) Total 1.7.-27.9.2016

4000 kWh

Spotfeba budovy Building consumption (kWh)
Odbér z distribuéni sité From grid
3500 kwh| M Vyroba hybridniho FVE systému From PV

3000 kWh

2500 kWh

2000 kWh

1500 kWh

1000 kWh

500 kWh

0 kWh

Cvc 08 Cvc 16 Cvc 24 Srp 01 Srp 08 Smp 16 Srp 24 Zar 01 Zar 08 Zar 16 Zar 23

hiip:ffdata.uceeh.czffenix/meren . php?p=energie-kumulaiivni&daieFrom=01.06.2016&date To=27 .09.2016

12



27.9.2016 FENIX

Jednotlivé odbéry energie (kWh) Energy consumption according appliances

900 kWh
Ventilatory Ventilation
Elektricky ohfev Air warming
800 kWh| \mm Chlazeni cooling
B Vytapéni heating
Ml Vytapéni venkovni plochy Outdoor defrosting
700 kWhY' o vytan Lift -
B Invertor (multisplit) Inventor
600 kwh| Il Bojler Water heating
Il Reklama, zasuvky vystavka display
Il Zalozni HVFE
500 kWh| || Osvétleni, ovladani osvétleni - Lights
Déstové vody, zaluzie, istredny  Shading, irrigation
SLP, dat.rozvadc, inf. panel
400 kWh| Il Zasuvky Plugs

300 kWh

200 kWh

100 kWh

0 kWh

hitp-//data. uceeb.cz/fenix/mereni php?p=energie-kumulativni&dateFrom=01.06.2016&dateTo=27.09.2016
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©r FENIX  OC Fenix- 24 hours
September 18t

Hot and sunny day with the outside temperature over 30°C



292016

25°C

15°C

10 °C

Venkovni prostredi

Outside temperature

FENIX

Venkovni teplota

Frezsliziien

12:00

hitp:fidata ucesh. czffeniximereni php?p=prostredi&dateF rom=01.09 2016&dateTo=02.09.2016

16:00

20:00

00:00

04:00



292016 FENIX

Teplota vnitini (°C) Inside temperature

27 °C
- srEizs
103 Kancelar technici
W 184 uehyika—Satna | .
26 °C | M 405 c Third floor
| ettt fediee, — =
203 Kancelar asistentka
204K ..
25 < | Il 285-caehyiia
Il 20524C
B 202 Tochnickami
303 Zasedaci mistnost

Second floor

24 °C
23°C =
First floor
2 °C
21°C
04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00

The building functioned only controlled ventilation - cooling was turned off. Controlled ventilation uses
a significant difference in day and night temperatures in this climate area, and if the internal temperature
reached 25 ° C followed by an intensive night-ventilation.

hitp:fdata uceeh. czffeniximereni php®p=prostredi&dateF rom=01.09.20168&date To=02.09.2016 22



292016

%%

70 %

65 %

60 %

55 %

50 %

45 %

40 %

35 %

30 %

25%

Relativni vzdusna vlhkost (%)

FENIX

Inside humidity

404 Expezice
103 Kancelar technici
" s
==
Il 203 Kancelar asistentka
B ]
Bl 206-Kuehyika
I 296
| Il 202 Jechnicka-mistrest
303 Zasedaci mistnost y i i p_‘_,—'\—l ,_'—I—l—li
204 Schodiste \ /AN v w -
Il (Homi limit)
B (Dolni limit)
02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

hitp:fidata ucesh. czffeniximereni php?p=prostredi&dateF rom=01.09. 2016&dateTo=01.09.2016



292016 FENIX

Koncentrace CO, (ppm)

1100 ppm

10HEpesice

103 Kancelar technici

1000 ppm | Il 384-Kuehyika—Satha

4554

M 202 Kaneelaffeditel

900 ppm | M 203 Kancelar asistentka

B 204-kcancalsd

[ meelil s

800 ppm W 206G

[ 2T eapiale sz =
303 Zasedaci mistnost
204-Seheodisié

700 ppm

Il (Homi limit)
B (Dolni limit)

600 ppm

500 ppm

400 ppm

300 ppm

02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

hitp:fidata ucesh. czffeniximereni php?p=prostredi&dateF rom=01.09. 2016&dateTo=01.09.2016



292016 FENIX

Koncentrace VOC (ppm)

18 ppm
Sie—=sezzEis
103 Kancelar technici
15 ppm - T
[ [ETTSTa
=  Fecitel
Il 203 Kancelar asistentka
13 ppm | I 204-careaki
[ meftmsiniln
[ o
B 202 Teohmickimistaost
10PPM I 903 7asedaci mistnost

.
Ml (Homi limit)
8 ppm
5 ppm :
| . . | & M
0 ppm - - : : - - - - : - -
02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

All monitored values indoor environmental quality were within the specified limits.

hitp:fidata ucesh. czffeniximereni php?p=prostredi&dateF rom=01.09. 2016&dateTo=01.09.2016



292016 FENIX

Spotieba budovy, vyroba, dodavka (kW) Energy consu mption

6.0 kW

Spotieba budovy Building consumption
Odbér z distnbuéni sité

s ciniboFVE-cvets Consumption from grid
5.0 kW

4.0 kW
3.0 kW
20 kW
1.0 kW

0.0 kW

-1.0 kW

04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00

Technology allows to maintain set of electric power from the external network regardless
on the actual consumption of the building - in this case, the power consumption from the grid
within 24 hours was 5 kWh only

hitp:fdata uceeh.czffeniximereni php?p=energie-okamzitaddateF rom=01.09.20168&date To=02.09.2016



292016 FENIX

Stav nabiti baterie (%) Loading Of battery

110 %

Stav nabiti baterie

100 %

90 %

80 % -

70 %

60 %

50 %

40 % -

30 %

20 %

10 %

04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00

hifp:/idata uceeb. czffeniximereni php?p=energie-okamzitaddateF rom=01.09.20168&date To=02.09.2016



1.9 2016 FENIX

Odbeér z distr. sité po fazich (kW) Consumption by phases

25kW
L1
L2
oL
20 kW )\
1.5 kW

1.0 kW

05kwW||

0.0 kW

0.5 kW

04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00

Battery are storing all energy — there is not delivery to the grid in any phase.

hiip:ffdata.uceeh.czffenix/meren . phpPp=energie-ckamzita&dateF rom=24.08. 20168dateTo=25.08.2016



292016 FENIX

Spotireba budovy, vyroba, dodavka (kWh) Building consumption and different energy sources

35 kWh

Spotfeba budovy Building consumption
Odbér z distribuéni sité Grid

20 KWh I Vyroba hybridniho FVE systému  p\/ + battery

25 kWh

20 kWh

15 kWh

10 kWh

5 kWh

0 kWh

02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Total energy consumption in the building within 24 hours was about 34 kWh, while
29 kWh was covered by PV production and delivery of the battery, remaining 5 kWh
was the supply from the grid only .

hifp:/idata uceeb. czffeniximereni php?p=energie-kumulativni&dateFrom=01.09.20168date To=01.09.2016



An interesting experiment took place in September 10th. There were
interruption of delivery from the grid from 6 am to 9 pm. The building
throughout operated without restrictions for users.




5 FENIX OC Fenix- 48 hours
September 25t.-26™"




27.9.2016 FENIX

Venkovni prostiedi  Outside temperature

23°C 5m/s
Venkovni teplota
[ e
20°C 5mis
1 | ‘.‘ |
! 1 Ly 4 m/s
18 °C X | i ‘
f (| | |
4 m/s
15°C f
‘ 3m/s
13°C f
| 3m/s
10 °C
2mis
8°C '
2m/s
5°C |
1m/s
34C ’ 1mis
0°C 0m/s
04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00

hitp-//data. uceeb.cz/fenix/mereni php?p=prostredi&dateFrom=25.09.20168date To=26.09.2016 14



27.9.2016 FENIX

Teplota vnitini (°C) Inside tem pe rature

B

103 Kancelar technici

R I e T

QI AR

M 202 Kancelar reditel

24 °c | Il 203-Kancelai-asistentka :

— o Third floor
I e e

23 oc | M 286G

e e e asabd

s 303 Zasedg::ivmistnost ",_'_..-n* Second f|00r

o ]
22°C

21°C

First floor

19 °C

18 °C

04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00

hitp:ffdata ucesh czffenix/meren phpZp=prostredi &dateFrom=25.09.20165date To=26.09.2016



27. 9. 2018

Koncentrace CO, (pPpim)

FEM I

1100 ppm
103 Kancelalr techmici
1000 ppm |- - e —
e
. 202 Kancelal feditel
D00 pprr | < =
—
BO0 ppm | -
-— bt st
203 Fasedaci mistnost
R e R Ramea =
700 {32]
P . (Homi limit)
- (ol ity

SO0 pRm

400 ppm

- —
200 pRm 04100 0800 12:00 1600 20°00 0000 04-00 08-00 12:00 1600 2000
" 27. 9. 2016 FENDX
Koncentrace VOC (ppm)
12 ppm
103 Kancelar techni

Wl Fodicehyfilra—Satna
10 ppm |- Il Ses-ac

Hl 202 Kancelar feditel

B 2031 Er

[ 2oqiancaisd
8 ppm | Il 206 icuckyaiea

206

302 % P

303 Zasedaci mistnost
e

6 ppm

Wl (Homi limit)
4 ppm -
2 ppm
N — " A

P 1200

hitpoiidata uceeb. czfeniximereni php?p=prostredi&datef rom=25.09.20168date To=26.09.2016
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27.9.2016 FENIX

Spotreba budovy, vyroba, dodavka (kW) Consumption total and from the grld

6.0 kW

Spotfeba budovy

Odbér z distnbuini sité

B Ocbér = hybridnibe FVE .
5.0 kW
4.0 kW
3.0 kW
2.0 kw
1.0 kW
0.0 kW
04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00

hiip:ffdata.uceeh.czffenix/meren . phpp=energie-ckamzita&dateF rom=25.09.20165date To=26.09.2016



27.9.2016 FENIX

Spotreba budovy, vyroba, dodavka (kWh) Total Consumption

70 kWh

Spotieba budovy Building consumption
Odbér z distnbuéni sité From the grid
From PV and battery

50 KWh Il Vyroba hybridniho FVE systému

50 kWh

40 kWh

30 kWh

20 kWh

10 kWh

0 kWh

04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00

hiip:ffdata.uceeh.czffenix/meren . php?p=energie-kumulaiivni&daieFrom=25.09. 2016&date To=26.09.2016



5 FENIX OC Fenix- 24 hours
October 13th




17.10. 2016 FENIX

Venkovni prostredi  Qtsjde temperature

18°C 10 m/s
Venkovni teplota
EREabe st
9 m/s
15°C
8 m/is
13°C f 7 mis
6 m/s
10°C
i 5m/s
8°c
4 m/s
5°C 3 mfs
2mis
3°C
1 m/s
0°C ' 0 m/s
02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

http:/idata. uceeb.czffenix/mereni php?p=prostredi&dateF rom=14.10.20168dateTo=14.10.2016



17.10.2016

12.5 kW
Spotfeba budovy Building consumption
Odbér z distribuni sité Consumption from the grid
10.0 kW | Il Odbérz-hybrdnine-FYE—cystému |
|
7.5kW \
|
5.0 kW x i,
| ' - ’J m‘ '.“"’v.‘:"“\‘ V' ‘ \' | ‘ I J | l | 1 \ | “ J ‘l‘
‘ 'gj'h"*vr‘f"’/ WYY | [\ 1 | | ‘ T ‘pl F}","'
25kw| ¥§EYE ' VAR A PR SR, AR A A
| ‘ f‘v./,.'-"‘"‘h/.“ﬁ.dj r} ~Nir ‘,'IJ' JJI I i
0.0 kW :
-25kw
5.0 kW
75kW
02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

FENIX

Spotreba budovy, vyroba, dodavka (kW)

http://data uceeb.cz/fenix/mereni php?p=energie-okamzitaddateFrom=14.10.2016&dateTo=14.10.2016




17.10. 216 FENIX

Vyroba a akumulace (kW)

8.0 kW

yroba Jovos perel PV production

6.0 kW | Il Odbérz-hybridnine-FVE-systéry
4.0 kW
2.0 kW :

0.0 kW i —
20kW
4.0 kW

6.0 kW

8.0 kW

02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

hittp:fidata.uceeh. czffenix/mereni php?p=energie-ckamzita&dateF rom=14.10.20168date To=14.10.2016



17.10. 2016 FENIX

Stav nabiti baterie (%) Battel’y load

105 %

Stav nabiti batene

100 % . ™ —
95 % b T |
90 % AT M PR : /
85 %
80 %
75 %
70 %
65 %

60 % | S—

55 %

02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

hitpoiidata uceeh czffenix/mereni php?p=energie-okamzitaddateF rom=14.10 2016&dateTo=14.10. 2016



We are pleased to announce that our project Office center in Jesenik received a Special Prize
foran Environmental Achievement of the Year in the energy sector !
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Fenix new Office center is a fully electrified construction built according to standard 2020 (nZEB) and is involved as an active
element of the power system. This special prize was awarded to the company Fenix on June 16, 2016 in the Spanish Hall of
Prague Castle in the context of announcing the CZECH TOP 100.



