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“During full summer heat, the house will lean
heavily on its energy recovery ventilator to reduce
humidity and air temperature, but it also is
equipped with a 1-ton ductless mini-split air
conditioner with a single vent.”

Source : http://www.greenbuildingadvisor.com
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Specific building characteristics with reference to the treated floor area

Treated floor area m?
Space heating Heating demand kWh/(m2a)

Heating load W/m?

Space cooling Cooling & dehum. demand kWh/(m2a)
Cooling load W/m2
Frequency of overheating (> 25 °C) %

Frequency excessively high humidity (> 12 g/kg) %

Airtightness Pressurization test result ngg 1/h

Non-renewable Primary Energy (PE) PE demand kWh/(m?a)

PER demand kWh/(m2a)

Generation of renewable KWhi(m2a)
energy

Primary Energy
Renewable (PER)

114,6
12 <
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Alternative
Criteria criteria
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16 16
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 Month TOTALPHPP  MEASURED HEATING PHPP  HEATING MEASURED
JAN 2016 689,78 619,35 419,00 367,45
FEB 2016 641,25 388,55 398,00 206,57
MAR 2016 397,78 339,80 183,00 141,35
f,) APR2016 218,01 151,35 15,00 5,00
EnerPHit v~
CRegtirfgg Total Winter Cost = 366,93 € Per Day = 2,02 €
Passie House Insiftube Total Heating Cost = 161,07 € Per Day = 0,89 €
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f— ——Internal Temp

Temperature

—— External Temp

2016/11/0101:31:00 2016/12/06 01:31:00 2017/01/1001:31:00 2017/02/14 01:31:00 2017/03/2101:31:00

Month TOTAL PHPP MEASURED HEATING PHPP  HEATING MEASURED

JAN 2017 413,40 448,24 163,34 217,08

FEB 2017 371,31 336,24 154,35 117,53

MAR 2017 291,18 265,89 88,62 53,69

- APR2017 219,41 171,38 23,22 5,09
lI;eri’ﬂit v

Total Winter Cost = 307,78 € Per Day= 1,69 €

Gariie Total Heating Cost = 91,06 € Per Day = 0,50 €
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Comparing 2016, 2017, 2018

Energy Total of the month:
Residence Split Unit - (heating AND
20 7 cooling) - Energy

a Show all

1S chart by amCharts

129.15kWh 2018

Residence Split Unit - (heating AND
cooling) - Energy

168.92 kWh 2017

Residence Split Unit - (heating AND
cooling) - Energy

174.46 kWh 2016

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

. Residence Split Unit - (heating AND cooling) - Total . Residence Split Unit - (heating AND cooling) - Total

. Residence Split Unit - (heating AND cooling) - Total

JAN 2016 JAN 2017 JAN 2018

EXT.TEMP PHPP 8,53 8,53
EXT. TEMP MEASURED 8,90 6,56
INT TEMP PHPP 20,00 20,00
INT TEMP MEASURED 20,00 20,58
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Summer 2016
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Energy
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Jun Jun 13 Jun 20 Jun27 Jul 1 Jul18 ul2s Aug Aug 08 Aug 15 Aug 22 Aug 29 Sep Sep 12 Sep 19 Sep 26
. Total . Phase 1
Total Average Total Max Total Min Sum
1.117 kWh 4.997 kKWh 0 kWh 136.251 kWh
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Energy

IS chart by amCharts

Jul Jul 03 ul 03 ul 07 Jul 09 Jul 11 Jul 13 15 Jul 17 Jul 19 Jul 21 Jul 23 Jul 25 Jul 27 Jul 29

Total Average Total Max Total Min Sum

3.104 kWh 7.455 kWh 0.034 kKkWh 96.223 KWh

Mean Power

35 chart by amCharts
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@ Heat Pump performance : the mild MED climate

is the advantage

Air Source Heat Pump Type

Full heat output at or above this temperature

Heat output down to 60% of maximum at

Conventional

B3°C {1

0% (')

Low Temp Optimized

50 ('

83017
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interior conditioned air radiate heat / cool
6:00 am - 3:00 pm 3:00 pm—9:00 pm

(6-hr thermal lag)
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Heat Pump performance : the use of eco/silent mode

INDOOR UNIT WHISPER OUTDOOR UNIT ALARM CLOCK

N
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n (-./., - —;;}‘\.
/) & s 6

RUSTLING LEAVES BIRD CHIRP CONVERSATION

Burgas, Bulgaria, June2018 Author : Stefan Pallantzas © Passivistas2018



passivistas.com

THE HOUSE PROJECT

Fit-to-NZEB

Innovative fraining schemes
for retrofitting to nZEB-levels

O
7 EnerPHit v

Certified
Retrofit

Passive House Institute

plus

Heat Pump performance : the passive house concept

EXHAUST

HEAT RECOVERY UNIT

SUPPLY AIR

v

AIR INTAKE EXTRACT AIR

D. GROUND HEAT EXCHANGER Q

Burgas, Bulgaria, June2018
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Heat Pump performance : the easy distribution

4 x Indoor units
1 x Outdoor unit

Burgas, Bulgaria, June2018
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N Firioonzes - 2KW Minisplits can cover heating/cooling demand
C/ e in small residences up to 100ma2.

* Keep always the house between the thermal
comfort margins. Use simple automatization.

* Try to reach the best performance of the heat
pump using the advantages of the passive house
concept.

* Keep it simple, stupid!
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Heat Pump performance : What about bigger houses?
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Building
envelope

Shading

Windows

Ventilation

Heating load

Heating case
criteria met?

Burgas, Bulgaria, June2018

Additional vent

Cooling case
worksheets

[ summvent |

Cooling units
Cooling load

Cooling case
criteria met?*

Author : Stefan Pallantzas

PE-demand
worksheets

DHW:-pistribution

Mechanical
systems

Electr. non-res
V.

{HG Non-Res

Aux electricity

Optional: "
Compact

HP

HP Ground

District heat

PE Value

criteria met? '

[
I:] Entry possibly required
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Passive house : the
difference

27
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This is your last chance. After this, there is no turning
back. You take the blue pill—the story ends, you wake
up in your bed and believe whatever you want to
believe. You take the red pill—you stay in Wonderland,
and | show you how deep the rabbit hole goes.
Remember: all I'm offering is the truth, nothing more.
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