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CZECH GREEN BUILDING COUNCIL

| CESKA RADA PRO SETRNE BUDOVY

Setrna feseni v praxi

e Cil - predstavit komplexni pohled na setrné budovy
e Praktické ukazky setrnych reseni

e Interaktivni format online ZOOM

e Moznost dotazl pres Q&A

e Prezentace a kontakty budou k dispozici na komunika&nich kandlech CKA a
CZGBC.

e Debaty planované vzdy ve stredu v 16:00
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CESKA RADA PRO SETRNE BUDOVY

CZECH GREEN BUILDING COUNCIL

Nadchazejici témata:

 28.7.Setrna feseni v praxi: Ekonomika a pfinosy zelenych stfech

e 11.8. Setrna feseni v praxi: Hospodafeni s vodou - Potencial vyuZiti nejen
u verejnych budov

« 25.8. Setrna feseni v praxi: Cirkularni ekonomika - LCA pfipadové studie

* Sledujte na YouTube Rady

* www.czgbc.org

30. 6. 2021


https://www.youtube.com/playlist?list=PLm5bGAUALsNNng3RtvqninPZY6DJkCvSt
https://www.czgbc.org/

CESKA RADA PRO SETRNE BUDOVY

CZECH GREEN BUILDING COUNCIL

SETRNA RESENI V PRAXI
Smart systémy v budovach - priklady dobré praxe

Mluvdi :

&y sharry

 Josef Sachta Sharry, Pfipravenost budov na vyuZivani Smart systémad,
vzajemna interakce a komunikace

 Tomas Habel Daikin, Monitoring jako cesta ke snizeni CO, pfi realném '
uFivani systém HVAC DAIKIN
e Richard Beber GT Energy, Pravidla pro uspésné vyuziti tepelnych cerpadel
jako zdroje tepla a chladu. Na co si dat pozor pri ndvrhu koncepce systému

TZB s tepelnymi ¢erpadly. Gl'bnergy

green lechnology

Inovativni chytrd resSeni Metodika inteqgrovaného ndvrhu budov pro investory —
Komplexni pristup k modernim budovdm v budovdch v CR na zdkladé Smart Readiness

IndicotrorL
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https://www.czgbc.org/files/2021/01/ca29f538a6e2605225e248a1d2085f5a.pdf
https://www.czgbc.org/files/2021/01/ca29f538a6e2605225e248a1d2085f5a.pdf

Setrna feseni v praxi
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COLLABORATION

“If you want to go fast, go alone. If you

want to go far, go together.”
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MASLOW HIERARCHY: TENANT NEEDS




SOFTWARE IN THE BUILDINGS:
AUTOMATION

o BMS building
management system
(lights, HVAC, M&R)

o energy efficiency




SOFTWARE IN THE BUILDINGS:
ACCESS AND PARKING

o access & security
o parking

o reception




SOFTWARE IN THE BUILDINGS:
WELLBEING & DATA

o data & analytics
(incl. all types of sensors)

o property & facility. management

o community & tenant engagement

o special services, amenities
(e.g.: parcel boxes, laundry box, canteen)

o workplace resources
(hotdesking, meeting rooms)

o indoor location and occupancy



o Improve user experience

o Innovation as a marketing tool
o Data

o Sustainability (ESQG)

o Flexible operation

o Solution of specific problem
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PROBLEM FOR INNOVATION

ONE BUILDING . > VARIOUS ... » LACKOF
INTERESTS COMMUNICATION
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BUILDING ECOSYSTEM

DEVELOPER

NEARBY
SERVICE
PROVIDERS

RECEPTIONIST
(LOBBY)

TENANTS
(OFFICE
MANAGERS)

FACILITY
MANAGER
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MANAGER
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Navigating Use Cases 2019
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Navigating through the wealth of use cases in the Smart Building landscape is not easy. Although technology is evolving rapidly and offers a ,."}%%A
vast number of Smart Building solutions, there is no one path on how to transform one’s organization into a more human-focused building. )
There is no predefined sequence of measures to be taken, there is not the first step, second step, etc. The only right way is an individua |

customized approach. The aim is to understand, evaluate and prioritize one's own use cases. This graphic is intended to visualize possible
ways of proceeding towards a more human-centric office building.
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INTEGRATED SOLUTION
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Thank you for your attention!

Josef Sachta
sachta@sharry.tech
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Smart systémy v budovach
Daikin cloudove sluzby

Monitoring jako cesta ke snizeni CO, pri realném uzivani

Tomas Habel
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PROC?

Evropsky stavebni fond je dnes
odpoveédny za priblizné 36%
vsech emisi CO2 v EU.
Vzhledem k tomu, Zze témér
50% konecné spotreby energie
Evropské unie se pouziva k
vytapéni a chlazeni, z cehoz
80% se pouziva v budovach, je
potenciadl dekarbonizace
tohoto odvétvi obrovsky.

V roce 2015 byla EU zodpovédna za produkci 10% emisi sklenikovych plynti ¢ DAIKIN



Investice do
ucinnejsich AC by
mohla snizit budouci

poptavku po energii

na polovinu

Efficient Cooling Scenario

Efektivni scénar chlazeni ukazuje,
Ze strategie zvySeni ucinnosti muze
ve srovnani s referenénim
scénarem zdvojnasobit primérnou
*|EA, The Future of Cooling, 2018 ucinnost chlazeni a snizit spotrebu
energie pro chlazeni 0 45%

¢y DAIKI
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PROC?

4. S
cilem zajistit,

s otopnou soustavou ¢i kombinovanym
systémem pro vytapéni a vétrani prostor
0 jmenovitém vykonu vyssSim nez 290 kW

v technicky a ekonomicky
proveditelnych pripadech

budov.
Systémy automatizace a kontroly budov
jsou schopné:
a) nepretrzité monitorovat, registrovat,
analyzovat spotrebu energie a
umoznovat jeji regulaci
¢ DAIKIN
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* snizeni CO, pii redlném uZivani
| - systemu HVAC




Daikin European Remote Monitoring Center ERMC
Evropské centrum vzddleného monitorovani

6 Title - Internal use only & DAIKIN



ProC neni vzdaleny monitoring naprosto bézny?

7 Title - Internal use only 'DA'K’N



Vzdaleny monitoring zafizeni Daikin

Systémy VRV
(Centralni DX klimatizacni systémy)

e

-

)
)
?
)

Centralni ovladac iTab ¢i iTM, pFipadné specialni brana

8 Title - Internal use only

Elektromér v pfipadé zdméru monitorovat

spotrebu energie

PDAIKIN



Vlastni sprava nad spojenim
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Co vzdaleny monitoring nabizi
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Co vzdaleny monitoring nabizi

Annual energy summary: 12 530 kWh

Systémy VRV

W Cooling M Heating @ Recovery W Average outdoor temperature (*C)
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Maonthly encrgy efficiency summary

® HVAL systim anargy consumphion

Energy (up) .
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DACE CZ Office
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g B HVAC system anargy
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Diadkin SK Office
Daikin Hungary K *
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Energy consumption (kWh/m2)

11 Title - Internal use only 'DA'K’N




Analyza ERMC
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Analyza ERMC — VRV systémy @ JA
el i
Open-space kanceldr v Praze
p p [w Energy consumption

700 m?
VRV pro vytapéni i chlazeni
Jmenovity vykon chlazeni 67 kW

Overview energy consumption

Jmenovity vykon topeni 75 kW

23 646 kWh
total energy consumption
during 181~184 days

Cooling Heating
6134 kWh 17513 kWh
26% 74 %

9 kwh/m2 25 kWh/m2

PDAIKIN
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Analyza ERMC — VRV systémy

Heating mode

nonworking day

Energy consumption (kWh)

Mon Tue Wed Thu Fri Sat sun
Day of week

Heating - Suction temperature sensor vs Setpoint

optimum
plimu Legend

. Setpoint
40000 . Suction

20000

Occurence during thermostat ON

0 un_

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Setpoint/Suction temperature

15 Title - Internal use only

In Heating mode, energy
consumption during non
working days was 24%

In Heating mode, setpoints
were highter than 22°C
86%

of the total accumulative
indoor units time with
thermostat ON.

larg

TC51

Leta

Cuality Assurance
Logistika

Podzim (U akna)
Podzim (u dveri)
TCS 2

ASals

Zima (U okna)

Heating - Top 10

10 0 0 40
Indoor units consumption ratio (%)




Analyza ERMC — VRV systémy

16
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Operation time (hr)

Operation time (hr)

Building cooling load ratio profile
Normalized load ratio profile of all systems (based on representative hourly value)

50% of all time
falls within this range

Building heating load ratio profile
Normalized load ratio profile of all systems (based on representative hourly value)
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Analyza ERMC — VRV systémy

<=€%List of applicable ECOs

Appli

Code Description
P cable

Shut off A/C equipments when not
02.2
needed

Maintain proper system control set

024 .
points

02.6 Implement pre-occupancy cycle

02.7 Sequence heating and cooling

037 Maintain proper evaporating and v
" condensing temperatures

Savings estimation

21% 53 %
{1 296 kwh) (9 284 kWh)

17 Title - Internal use only 'DA'K’N



Analyza ERMC — VRV systémy ° JAl
.y [
Samostatna prodejna obchodniho rfetézce
1076 m?
VRV prO Vytépénll | Chlazenll w Energy Consumption
Jmenovity vykon chlazeni 40 kW Overview energy consumption
Jmenovity vykon topeni 45 kW
39 846 kWh
total energy consumption
during 409 days
Cooling Heating
11526 kWh 28320 kWh
29% 71%
11 kWh/m2 26 kWh/m2
PDAIKIN
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Analyza ERMC — VRV systémy

Cooling mode In Cooling mode, energy
consumption during non
working days was 4.2%

nonwaorking day
o

Energy consumption (kWh)

Mon Tue Wed Thu Fri Sat Sun
Day of week

Heating mode In Heating mode, energy
consumption during non
working days was 13%

nonworking day
a

Energy consumption (kWh)

Mon Tue Wed Thu Fri Sat Sun
Day of week

19 Title - Internal use only VDA'K’N



Analyza ERMC — VRV systémy

Heating mode In Heating mode, energy
workhours consumption during non
working hours was 45%

Heating mode average setpoint In heating mode, setpoint
2] difference during nighttime is
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Workhours Jmed ¢
Hour of day 301

Energy consumption (kWh)

Setpoing range
N
-

22 =

| comfort
20 range
18 —
16

01234567 891011121314151617181920212223
Hour of day

20 Title - Internal use only 'DA'K’N



Analyza ERMC — VRV systémy

Cooling - setpoint at thermostat ON condition
500000 optimum

400000
300000
200000

100000

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Setpoint temperature

Occurence during thermostat ON (hr)

21 Title - Internal use only

In Cooling mode, setpoints
were lower than 24°C

99%

of the total accumulative
indoor units time with
thermostat ON.

Indoor units had thermostat
ON most often at the setpoint
22°C

PDAIKIN



Analyza ERMC —

22 Title - Internal use only

VRV systémy

ECO potential savings overview

25%
(3075 kWh)
model model
training data consumption consumption
consumption based on with ECO

training data application

11527 kWh 12064 kWh 8990 kWh

Cooling
Line 02.2 024 03.7  all ECOs
% % % %
RXYQ14T 43 3.8 16.3 23.4
RXYQ16T 12.4 3.3 13.1 27.7

Energy conservation opportunities (ECO):

02.2: shut down A/C when not required

02.4: increase the setpoint by 2K

03.7: increase the target evaporating temperature

37%
(10965 kWh)
model model
training data consumption consumption
consumption based on with ECO

training data application

28320 kWh 29 311kWh 18 346 kWh

Heating
Line 02.4s 024 03.7 allECOs
% % £ %
RXYQ14T 21.0 11.0 10.6 34.1
RXYQ16T 23.0 15.2 14.8 40.3

Energy conservation opportunities (ECO):

02.4s: setback (setpoint = 18°C) during non working time
02.4: decrease the setpoint by 2K

03.7: decrease the target condensing temperature

PDAIKIN



Analyza ERMC — VRV systémy Jﬂ Jal

Administrativni budova OC JaroSova
13.000 m?
11 poschodi
Mnoho najemnik

22 VRV systém( ~ 1100kW,
monovalentni zdroje

VRV spotreba za rok:
630 000 kWh

23 Title - Internal use only VDA'K’N



Analyza ERMC — VRV systémy

Administrativni budova OC JaroSova — Optimalizacni opatreni

24

Chlazeni

* Omezeni prilis nizkych pozadovanych teplot

* Vypn

Vytapén

e Omezeni prilis vysokych pozadovanych teplot
e Nastaveni na Utlumovou teplotu mimo pracovni dobu

uti chlazeni mimo pracovni dobu
= Uspora 11% spotieby celé budovy
=> Uspora 25% spotieby VRV systém

s

=>» Uspora 7% spotfeby celé budovy
=>» Uspora 15% spotieby VRV systém

Title - Internal use only

Pracovne dni - 24 hodin - poslednych 14 dni [P

Total KWh
“onenn Pracovne dni - 24 hodin:
30 390 kWh

200kWh Model: 34 425 KWh

Ok {
10, Aug 14 Aug 16. Aug 20. Aug 22. Aug

v11,7%

® Fracovne dni - 24 hodin -~ — Model Data

Denna spotreba elektrickej energie - vikendy [~
Total kWh
Tenan Vikendy - 24 hodin: 113 226 kWh
Model: 126 866 kWh

S000KVYh
2500k o
DiVWh
Oct 30. Dec

26. Aug 7.0ct 18. Now

@ Vikendy - 24 hodin - — Mods! Dsta

PDAIKIN



Analyza ERMC — VRV systémy

25
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Operation time (hr)

Operation time (hr)

Building cooling load ratio profile
Normalized load ratio profile of all systems (based on representative hourly value)

V] i / 20 Ju

50% of all time ;

falls within this range

Building heating load ratio profile
Normalized load ratio profile of all systems (based on representative hourly value)

I PERCENTILE. ...

L 12 £1 £F 22 we Ju

£

only 5% :
P
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=
o
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wr
=
&

o o
load:ratio (36}

higher :
than this -
b

capacity gap 31%

capam{‘gap 2%

only 1%
higher
than this

RATER: s

IMAXIMUM. .

b5 2
load ratio (%}

only 5% -
higher -‘ ;

50% of all time than this :
% /

falls within this range

only 1%
higher

than this

Capacity gap oo

Capacity gap A0
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Analyza ERMC

Obecny poznatek:

Monitoring je vyborny pomocnik jako priprava rekonstrukce /
repase

Systémy jsou Casto predimenzovany = nejsou provozovany
optimalné.

Monitoring odhali skute¢nou potiebu tepla / chladu.

26 Title - Internal use only 'DA'K’N
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TEPELNA CERPADLA V PRAXI P ROJEKTUJ

T EPELNA € ERPADLA

Hrad Svihov Kostel blahoslavené Marie Restituty
v Certové rokli v Brné
VODA/VODA 11 kW ZEME/VODA 80 kW
Realizace 1996 Realizace 2019

6/2021 — CZGBC (Beber)



PETER VON RITTINGER P ROJEKTUJ

T EPELNA € ERPADLA

= Rakousky dalIni inZzenyr (1811-1872) narozen v Novém lJiciné
= 1839 vystudoval v Banské Stiavnici

= 1855 navrhl zafizeni k uc¢innéjSimu odparovani solanky (soli
nasycené dlini vody). “Pomoci mechanické komprese (vodnim
kolem) odpadnich par z varné panve a jejich nasledné
dekompresi v prostoru spodni ¢asti varné panve mélo dojit
k dalSimu ohrati téchto par ze solného roztoku a k Uspore
palivového dreva“

= Experimentdlné postaveno 1856-57 v solnych dolech
v Ebensee. Teoreticky vykon byl 14 kW a mélo dosahovat 80%
Uspory paliva. Prakticky ovSem pdry zandsely cely systém,
krystalickou sdl bylo nutno mechanicky odstranovat, pricemz
dochazelo ke ztraté tlaku.

= 1877 bylo v solnych dolech v Bexu (Svycarsko) zafizeni uvedeno
do trvalého provozu




AUREL STODOLA P ROJEKTUJ

T EPELNA € ERPADLA

=  Slovensky fyzik (1859-1942) — :
Warme - Pumpe - Ammaniakkreislauf.

Fernheizkrafiwerk Eidg. Techn.Hochschule Zurich.

SULZER |<» Patente & Anmeld. \T

» vystudoval v Banské Stiavnici

=  P(sobil v Praze

= 1892 - 1929 vyucoval na Curysské
polytechnice

= Pratelil se s Albertem Einsteinem

= 1928 sestrojil tepelné ¢erpadlo
voda/voda pro radnici v Zenevé —
dodnes funkcni

Tous droils rdserves Alle Rechte vorbehalten Al rights reserved 732233




TC zemé&/voda SN

T EPELNA € ERPADLA

= Hala vyroby + administrativa
= \/ytapéni, chlazeni, priprava TV
* Pouze lehka montaz

Vytapéni a chlazeni
= Tepelna ztrata 76 kW
= Zdroj TC zemé&/voda 54 kW
= Bivalentni elektrokotel 24 kW
= 7 geotermalnich vrtu
= Pasivni chlazeni
= Salavy podlahovy systém UT i CH

= Pfiprava TV
= Lokalni —malé el. bojlery

= Podstatnosti
" |ntegrace zdroje tepla a chladu
je ekonomicky optimalni!
= Podlahové vytdpéni/chlazeni ma
jedineény pomer cena/vykon!

= Pokud je maly pozadavek na
pripravu TV, lze resit
primotopne.




P ROJEKTUJ

Vlysokoteplotni TC

T EPELNA € ERPADLA

" Hovezi porazka
= DUraz na ekologii a wellfare
= Velké staje = méné stresu
= Odpad vyuzit pet food

" Pfiprava TV
= 2x Qton (a 30 kW)
= 9x topné patrona (3 30 kW)

= Odpadni teplo z kompresoru
160 kW

= Akumulace 4x 5m?3

MASO BREJCHA (Cordivari)

= Data
= VOT 160 kW
o " Rozvaha 3/2019 = Celkovy vykon 490 kW
L = Schéma 4-8/2019 = Misto  Hradidtsky Ujezd
Wil orc
TTARAYRRR

» Spusténi 10/2019 = Realizace Tepadla 2019

7T



P ROJEKTUJ

Plynova TC

T EPELNA € ERPADLA

= LIDERA
= Polyfunkéni objekt

= 1.-4.NP e

= Zdroj tepla a chladu

= 2x Yanmar (a 80 kWut; 71
kWch)

= Stresni strojovna

= = Data
ﬂl rﬁ.clt = Celkovy vykon UT 160 kW
edia = Celkovy vykon CH 140 kW
b = Misto  Spitalska, Brno

= Realizace Schwank 2018




P ROJEKTUJ

TC pro vyuziti odpadniho tepla z chlazeni T EPELNA & ERPADLA

= Botanicus
= \VVyroba kosmetiky
= Historicka vesnicka

= Slechtitelka

= \/yroba vina
® Penzion a restaurace

= Palenice Modra
= \Vlyroba palenky
" Penzion a restaurace




TC pro wellness M ROJEKTU

T EPELNA € ERPADLA

= Saunovy sveét
= Relax v obchodnim centru
= Ceremonialy
= Sit pobocek
= Pfiprava TV
= 1x Geo G238 (59 kW)
= Odpadni teplo ze saun 65

kW
= Akumulace 2-3m3
(Cordivari)
= Data
= VOT 65 kW
(o) = Celkovy vykon  70-130
P\ o
= Praha OC Harfa, OC
SAUNIA Krakov

= Brno OC Campus
= Realizace GT Energy 2019




DILCI vs. INTEGOVANY NAVRH B ROJEKTUS

TECHNICKY T EPELNA & ERPADLA
- Vytanenll _— _— = Spoleény zdroj
= Tepelna ztrita .
5 PoEc)Feba VZT 30 kW = Reverzibilni TC zemé/voda
= Pfiprava TV 15 kW = 80 kWut / 60 kWch
" Spickovy vykon 110 kw = Elektrokotel 28 kW

. . = Podlahové vytapéni (40/30°C) /
= Soustava s télesy (65/50°C) chlazen (18}IZOEC) ( )
= Vlyméniky VZT (70/50°C)
= Plynové kotle 2x 60 = 120 kW = Alternativné aktivace bet. jadra
n \/ZT = Pfiprava TV a okruh VZT (55/45°C)

= Centralni VZT jednotka
= Pritok 3250 m3/h

= S rekuperaci

= Dohrev 30 kW

= Chlazeni
= Tepelna zatéz 60 kW
= VRF systém s kazetovymi jednotkami



DILCI vs. INTEGOVANY NAVRH B ROJEKTUS

EKONOMICKY a EKOLOGICKY T EPELNA € ERPADLA

" Vytapeni = Spoleé¢ny zdroj
" Spickovy vylv(on 11(: kW = Reverzibilni TC zemé&/voda
= Soustava s télesy (65/50°C) e 80 kWt /60 KWk
= Wyméniky VZT (70/50°C) ut / c
= Plynové kotle 2x 60 = 120 kw " Elektrokotel 28 kW
s \/ZT =  Podlahové vytapéni (40/30°C) /

= Centrdlni VZT jednotka chlazeni (18/20°C)

= Prtok 3250 m3/h (rekuperace) = Alternativné aktivace bet. jadra
= Dohrev 30 kW = Priprava TV a okruh VZT (55/45°C)
® Chlazeni IN 3.150.000 K&
= Tepelna zatéz 60 kW 0
= VRF systém s kazetovymi jednotkami 0 NI?;@NZZIESOKE:LOOA)

IN 3.350.000 K&
PN 600.000 K&/rok 240%

Emise CO, 72t/rok (33)
o Emise CO, 89 t/rok (80) Spatnyf provoz aZ 99t/rok €3



JAK NAVRHOVAT TEPELNA CERPADLA P ROJEKTUJ

T EPELNA € ERPADLA

= 7VVOLTE PECLIVE VYKON TEPELNEHO CERPADLA

= |dedlné 60 — 80% celkového pozadovaného vykonu
= Doplnte bivalentnim zdrojem

= TEPLOTU TOPNE VODY NAVRHNETE CO NEJNIZSI

= ZvysSeni o 10 K zvysi spotrebu energie o 25%

= PRIZPUSOBTE SYSTEM TEPELNEMU CERPADLU

= VVysledkem je vyssi komfort (salavé systémy) a nizsi naklady

= ZVOLTE VYHOVUIJICI TEPELNE CERPADLO
= Zemé/voda je témér vidy nejlepsi reseni
= Velké mnoZstvi TV = vysokoteplotni TC




NAPAD K NEZAPLACENI P ROJEKTUJ

T EPELNA € ERPADLA

olejové barvy plathno Tvar moadré
8,690 KC 229 KE 57 .400.000 K&

beber@protc.cz
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