Passive house POLITEHNICA



Introduction

Heating and cooling consume 50%
(684 Mtoe of primary energy) of the

EU's energy.
— Biomass
11%
Space heating accounts for more than

80% of heating and cooling
consumption in colder climates.

Renewables accounted for 18% of the
primary energy supply for heating L
and cooling in 2012, while fossil fuels
accounted for 75%.




Challenges




Tools and solution




Passive house




How many Passive House buildings exist
in which European country?
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Northern facade :

Surface area Af= 62,20 m?
Open surface area(doors &
windows) Aw = 4,59 m2

Eastern (Western) :
Surface area Af= 86,72 m2
Open surface area(doors &
windows) Aw = 11,31 m2

Southern facade:

Surface area Af= 62,20 m?
Open surface area(doors &
windows) Aw = 17,94 m?

Passive house POLITEHNICA

Aw/Af

0,07

0,13

0,29
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Materials

A passive house requires high quality windows that offer high efficiency and thermal comfort.

Window frame - window frame are insulated Uw = 0,73 W/(m2K) according to PHPP (Passive house package

planning)
(REHAU GENEO PHI Darmstadt certified frames)

Triple glazed windows Ug = 0,6 W/(m2K), (2 two low-e layers and the empty space is filled with Argon 90%)
(SAINT GOBAIN GLASS )

Manufacturing sizes
Nominal thickness
Weight :

UV factor
Transmittance

Light factors——— D5 2°
smittance
reflectance :

Qutdoor

Ou reflectance :
Absorbtance AT :
Absorbtance AZ :
L . . N Absorbtance A3 :
First pane AN ) mm PLANILUX 4.0 mm
Coating PLANITHERM ULTRA N Solar factor g
Shading coefficient SC :

Second pane Thermal transmission

Coating Ug - 0.6 Wim2K)




Passive house POLITEHNICA

* Low-e coatings have been developed to
minimize the amount of ultraviolet and
infrared light that can pass through glass
without compromising the amount of
visible light that is transmitted.

* Radiant energy is one of the important
ways heat transfer occurs with windows.
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* Reducing the emissivity of one or more of
the window glass surfaces improves a
window’s insulating properties.
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Thermal installations of the passive houses POLITEHNICA

(a) Western passive house (b) Eastern passive house

(1) solar collector; (2) cold water inlet, (3) hot water (1) — Solar Collector, (2) — Cold Water Inlet, (3) — Hot
tank, (4) domestic hot water outlet, (5) electric Water Tank, (4) — Domestic Hot Water Outlet, (5)
resistance heater, (6) heat recovery unit (HRU), (7) Electric Resistance Heater, (6) — Heat Recovery Unit
water-air heat exchanger, (8) pumps station, (9) (MVHX), (7) — EAHX By-Pass, (8) — Condensate Drain

geothermal heat exchanger, (10) passive cooling heat Well, (9) — Earth to Air Heat Exchanger (EAHX), (10) —
exchanger, (11) hydronic radiant panel. Electric Radiant Panel



Monitoring system

The monitoring system comprises of both hardware infrastructure and software solution, which
have been developed based on the requirements presented in the table below.

Automatic start Handling a Access to the Ability to configure the Data export using well
and configuration growingamount monitoring  application to collect known file format (*.pdf,

of devices available of data. system using data at specified time *.doc,*csv,*xls), based
in the network after web services.  rate (1,5,10,15,30,60 on selection of time rate,
system failure or min) sensor and time interval.
restart.
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Monitoring system

Sensors

-
|

Data Logger

Thread for data Thread for database
collection communication

Database

Temporary list




Data collection

Raspberry pi Sensors

Scheduler factory
Trigger builder Job builder

4 4

| |

| |

| |

" . 1 Read data from
. Time span .

| | sensors

\

Datalogger

Database
il

Thread pool DN S e
Scheduled
jobs e
: JI Nod Wifi




Scheduler for data collection

Internal data SetS MOdUIES Externa| data sets
in different recipients
SMXCore ( pients)

DataSet 2

DataSet 1 MongoDBClient1 K’ mongo R T A
|

i

MQTTClient1 AR Mosquitto

SMX/LD02/U1 235.21
SMX/LD02/U2 235.21
SMX/LD02/U3 235.21
SMX/LD02/I1  2.34
SMX/LD02/12  2.34 MeterlEC6205621-1 ———
SMX/LD02/13  2.34 o N B

( 091 20020

MeterDLMS-1 J— = : AN &t FFO 00000000

4 0.oo 30652004

- F = = 4 kwh
New ! : - 000432.933

000000000 Kw'h

FileStoragel

1 =g 000017 887 kvarh
i 000000000 kyait
MeterVirtuall - IEC_mEter 000000.000 k:::.:

000448 556 kvarh
(]

Internal modules




HVAC monitoring

Interior




Data collection
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Functional block diagram

ATMEGA128RFA1

Integrated
Radio
Transceiver

Low Power
Microcontroller
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Sensors and Peripherics and

Energy Programming
Measurement Interface




SOA

Service provider

Server

Net I Service receiver

PC

o -
browser

——




SOA

Sender and receiver are using http protocol to access GetValue() method, which returns a list of all the
collected data (device name, description, last read value, read date) in the latest session. For third party
applications, calling (request) the web service GetValues() will return as a result (response) a structured
XML which will parsed by the senders application.

HITES1.1 200 OK
Content—Type: text/xml; charset=utf—f
Content—Length: length

SOAP k <%3ml wersion="1_0" Enl:ud.:i.ng=“u1.'-.:l?—ﬁ“'?':- - -
<=pap:Envelope xmlns:xsi="http:-//www_ w3 _ org/2001/XMLIchem
RequeST <=oap:Body> - .
“FetValuesHespon=se sxmlns="http://casapasiva.org/d ">
Getvalue “EetValuesHEesults
<“CunrrentValues
<Devices>string</Decice>
<Description>string</Description>
“Valuesdoubles/ Values
. “ReadDatm>dateT ime ) ReadDate>
Recelver </ CunrrentValues
<“CurrentValues>
“Devicerstrings/Devices
“Description*»strings/Descriptiony
SOAP L <Valuesrdonbles  Talines

“HReadDate>dateTimes Readlate>

Response </ CurrentValue>

</ FetValuesBesults>
Getvalue </ EGetValuesRespon=esr

</ =oap: Body>

</ =pap:Envelope>




Policy editor

il Visual expression editor

CLARIFY THEN OK

Most common expressions Expression evaluation Type casts and XPath Policy enable/disable

Web service call l {expression == value) string | int I v Activate policy
| Device property write ‘ (expression != value) bool .double Deactivate policy
i ical |ati | ; |
I(;gglrg‘?ognd o 1Eathipatin) Power and energy consumption
Device property read | OR l | AND PowerOf Entity
‘, Location property write P | e— TR [ F—— EnergyOf Entity

Event shiect fe‘fmc f| Edting: | Clearall | | Selectal | | Delete selected | [Copy | | Paste | | Cut |

[[WebService ame.Method(parameterL,ParameterZ,...)]];
T

The web service call Tbokes a web service installed on the SBC.

The web service call expression can be further cast as .string/int/double/bool/XPath(path)[.+optionz
Example: [[WebServiceName.Method(parameterl.parameter2,..)]].int casts the result ofthe call to i
Example of multiple dot operations/casts: [[Webservice.Call(argumente)]]. XPath("/tag1/child1[2]").i




Energy production
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Energy consumption

Energy consumption (kWh)

Plot Area

Energy consumption during 31.05.2016

Energy consumption during 21.11.2015
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CO2 concentration [ppm]

=——Qutside temperature  =——Inside temperature €02 concentration

1-Jan 23-Feb S-Mar 23-Mar 6-Apr 20-Apr 4-May 18-May 1-Jun 15Jun 28-Jun 15-Jul 4-Aug 17-Aug 31-Aug
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The energy demand for heating

B LIVING
H South bathroom
M South bedroom
M East bedroom
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The energy demand for heating
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2

Treated Floor Area: ‘m

Monthly Method

Specific Space Heat Demand: kWh/(m?a)

Pressurization Test Result: h

Specific Primary Energy Demand

2
(DHW, Heating, Cooling, Auxiliary and Household Electricity): kWhI(m a)

Specific Primary Energy Demand

2
(DHW, Heating and Auxiliary Electricity). kWh/ (m a)

Specific Primary Energy Demand 2
Energy Conservation by Solar Electricity: kWh/ (m a)

Heating Load: W[m2

Frequency of Overheating: %

Specific Useful Cooling Energy Demand: kWhI(mza)

Cooling Load: W[m2




Thank you



