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BOAT FRAM: EXPEDITION OF NANSEN TO THE NORTH POLE - 1896

BOAT “FRAM” IN THE ICE



BOAT FRAM: EXPEDITION OF NANSEN TO THE NORTH POLE - 1896

TRAVEL ITINERARY OF NANSEN



BOAT FRAM: EXPEDITION OF NANSEN TO THE NORTH POLE - 1896

APPLIED PASSIVE HOUSE STANDARD IN THE BOAT!

”… The sides of the ship were lined with tarred felt, then came a space with 
cork padding, next a deal panelling, then a thick layer of felt, next air-tight 

linoleum, and last of all an inner panelling. The ceiling of the saloon and cabins . 
. . gave a total thickness of about 15 inches. …The skylight which was most 
exposed to the cold was protected by three panes of glass one within the 

other, and in various other ways. … The Fram is a comfortable abode. Whether 
the thermometer stands at 22° above zero or at 22° below it, we have no fire 
in the stove. The ventilation is excellent, especially since we rigged up the air 

sail, which sends a whole winter‘s cold in through the ventilator; yet in spite of 
this we sit here warm and comfortable, with only a lamp burning. I am thinking 

of having the stove removed altogether; it is only in the way.“

Fridtjof Nansen, 1896



FIRST PASSIVE HOUSE: KRANICHSTEIN - 1991

DR. WOLFGANG FEIST STILL LIVES THERE

THE PASSIVHAUS



PASSIVE HOUSE: 5 BASIC CONCEPTS

1. Thermal 
Insulation 
2. Passive House 
Windows 
3. Ventilation with 
heat recovery 
4. Airtightness 
5. Thermal bridge 
free design 



WORLDWIDE: PRIMARY ENERGY USE

Primary energy consumption per head 

W
at

t/ 
he

ad
 

Country 



PASSIVE HOUSE: 50 CANDLES FOR HEATING - 1500W



PASSIVE HOUSE: YOUR BENEFITS

COMFORT 
(EVEN SURFACE TEMPERATURES, COOL IN SUMMER AND WARM IN WINTER) 

HEALTH 
(FRESH AIR - LOW CONCENTRATIONS OF VOC's) 

QUALITY OF BUILDING 
(NO MOLD OR HIDDEN HUMIDITY DAMAGES, BLOWER DOOR TESTED) 

SECURITY 
(LONG TERM LOW COST, LOCAL EMPLOYMENT,  

GEOPOLITICAL INDEPENDENCE, FIGHTING GLOBAL WARMING)



PASSIVE HOUSE: THE EUROPEAN UNION

2020 
2010/31/EU - NEARLY ZERO ENERGY BUILDINGS (NZE) 

2018 
ALL GOVERNMENT FUNDED BUILDINGS IN NZE STANDARD 

SECURITY 
(INDEPENDENCE OF ENERGY, BALANCE OF IMPORT/EXPORT) 

ENVIRONMENT 
(FIGHTING GLOBAL WARMING) 





THE EFFICIENT PASSIVHAUS FROM STRAW PANELS



ECOCOCON: WALL CONSTRUCTION



ECOCOCON: PANEL SIZES

Standard Braced Column Inclined Lintel

Sill

MAX HEIGHT 3m MAX WIDTH 3m

WIDTH 0,4 - 1,2m HEIGHT 0,4 - 1,2m



ECOCOCON: INTEGRATED REINFORCEMENT



ECOCOCON: WALL CONSTRUCTION



ECOCOCON: BUILDING EXAMPLE



ECOCOCON: WALL BUILD UP

3 layers of 
clay plaster

Woodfibre board 8mm

Woodfibre  
Boards

Plywood strips

INSIDE OUTSIDE

& 
plaster 

or 
ventilated  

facade 

Airtight membrane SD<0,2m



BUILDING PHYSICS: AIRTIGHTNESS

Be aware of gaps where 
humid air can flow through to the outside 

360g water/day/metre 

1 mm gap width For comparison:  
vapour diffusion only 1 g water / day / sqm  

0°C; 80%  relative humidity 

20°C; 50%  relative humidity 



AIRTIGHT MEMBRANE: OUTSIDE?

Airtight membrane but open 
for vapour - sd < 0,2m

No leakage of moist air -
no damages from moisture

Possible only because of 
woodfibre board on the 

outside.



WUFI CALCULATION



PASSIVE HOUSE PREDAJNA



PASSIVE HOUSE PREDAJNA

STRAWPANELS ECOCOCON



BLOWER DOOR TEST: VERIFIED QUALITY

Measured results of  
Blower door test at n50: 

Stupava: 0,42 1/h 
Bad D. Altenburg: 0,32 1/h 
Predajna: 0,14 1/h 
Liptovska Kokava: 0,20 1/h 
Nová Bana: 0,31 1/h 



INFLUENCE ON HEATING DEMAND: AIRTIGHTNESS
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PASSIVE HOUSE PREDAJNA

STRAWPANELS ECOCOCON



PASSIVE HOUSE PREDAJNA

STRAWPANELS ECOCOCON



Thermal-bridge-free 
 designing 1(external) 1(internal) 

2(external) 2(internal) 

1(external) 1(internal) 

2(external) 2(internal) 

Source: Passiv House Institute

BUILDING PHYSICS: THERMAL BRIDGES



THERMAL BRIDGE: FOUNDATION 

PSI = -0,049 W/(mK)

                                                            Planung •••• Beratung •••• Vermittlung  
   

Seite 1 

Grafické zobrazenie výsledkov: 

materiál λ 
W/(mK) 

rozmer 
mm model  

 Betón 2,100 200 

 

 
Betón 
nevystužený 1,500 400/150 

 Styrodur 0,038 200/50 

 Slama 0,080 DE 
0,050 A 400 

 Hofatex Systherm 0,044 100 

 Hlinená omietka 0,700 25 

 Drevo 0,130 50x100 
50x50 

 OSB doska 0,130 12 

 
Vonkajšia 
omietka 0,700 5 

 Podlaha 1,400 10 

 zemina 2,000 - 

    

 

teplota °C teplotné polia a izotermy 
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THERMAL BRIDGE: FOUNDATION 2

psi = -0,057 W/(mK)
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THERMAL BRIDGE: OUTSIDE CORNER

psi = -0,074 W/(mK)



EAVE: ROOF EXTENSION
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PASSIVE HOUSE: ECOCOCON MANUAL

PH Concept 
Ecococon specifics 

Project details 
Building advice

EcoCocon !
Passivhaus Manual!
!!!
HOW TO PROJECT A PASSIVE HOUSE !
FROM ECOCOCON STRAW PANELS!!!
!
Version 0.5 - Februar 2014 !

(The manual is „work in progress" so check for a new version)!

!
!
!
!
!
!
!

!
!
!
!
!
!

in cooperation with CREATERRA 

Author: Bjørn Kierulf 

!



PASSIVE HOUSE: CATALOGUE OF DETAILS



ECOCOCON DETAILS



PASSIVE HOUSE LIPTOVSKA KOKAVA



PASSIVE HOUSE LIPTOVSKA KOKAVA



PASSIVE HOUSE LIPTOVSKA KOKAVA



PASSIVE HOUSE LIPTOVSKA KOKAVA



PASSIVE HOUSE WINDOWS



PASSIVE HOUSE WINDOWS: WINDOW DESIGN

PASSIVHAUS WINDOW: 
Narrow frame - more glass 

Insulated frame 
Triple glazing 

Airtight installation 
Uw< 0,80 W(m2K)





PRIEMYSELNÝ DIZAJN:

PASSIVE HOUSE WINDOWS: SHADING - SCREEN

INSIDE VIEW



PASSIVE HOUSE WINDOWS: SLIDING DOORS



PASSIVE HOUSE WINDOWS: ORIENTATION
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ECOCOCON TYPE HOUSE: HEAT DEMAND
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OUR OFFICE: STRAW BALE DOME (2010)



OUR OFFICE: STRAW BALE DOME

ARCHITECT: PROF. GERNOT MINKE - COFFEE SHOP IN PORTUGAL!



INSIDE THE STRAW BALE DOME

CLAY FLOOR DIRECTLY ON FOAM GLASS



TECHNICAL INSTALLATION: VENTILATION



VENTILATION: WALL INTEGRATED UNIT

Interior Exterior



VENTILATION: SMARTVENT 1: OUTSIDE - INSIDE



VENTILATION: WALL INTEGRATED UNIT: SMARTVENT 2



VENTILATION: EXAMPLE PLAN

Supply air: Bedrooms + Living room 
Extract air: Kitchen + Bathrooms + Technical Rooms



HEAT RECOVERY EFFICIENCY
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VENTILATION: ENTALPY CONCEPTS



VENTILATION: ENTALPY CONCEPTS

 • High sensible and latent recovery rate     
 • No transfer of dirt     
 • antimicrobial characteristics of the membrane,     

resistant against mold and bacteria 
 • Washable with water     
 • Frost- and heat tolerant     
 • Long lifespan (approx. 15 years) at permanently     

high recovery rates 

 • 60-70% of humidity can be recovered     

 • possible to operate the devices at an     
outside temperature of -8°C without 
having any frost.

source: dpoint.ca

http://dpoint.ca


VENTILATION WITH HEAT RECOVERY: AIRPOHODA (CZECH REPUBLIC)

FROST PROTECTION -30°C 
EFFICIENCY >85% 

ENTALPY FUNCTION



Recair Enthalpy

saving energy in comfort

VENTILATION: ENTALPY CONCEPTS



4

Working principle Recair Enthalpy

The Recair Enthalpy is a follow-up development on the 
Recair Sensitive. In view of its possibilities, an entirely 
new innovative recuperator is created (patented). 

The heart of every Recair Enthalpy is a Recair Sensitive. 
The plastic heat exchanger, with all its strong character-
istics arising from the dense packaging of small stable 
triangular ducts, ensures the necessary uniform heat flow 
over the core (see brochure Recair Sensitive) to warrant 
the highest effectiveness. This also means that the working 
principle of the Recair Enthalpy – as far as the moisture 
transfer is concerned – is not based on the use of mem-
brane technology. For reason of moisture transfer control, 
the Recair Enthalpy works on the principle of alternation 
of the air flow direction through the small inner ducts of 
the heat exchanger core. 

The Recair Enthalpy achieves this by the air tight mount-
ing of 4 sliding valves to a Recair Sensitive (every core 
handles two air flows; every flow has an intake- and 
outlet opening. leading to 4-valves). A valve system 
consists of a frame in which a sliding valve is mounted. 
A labyrinth on the valve assures an air tight sliding seal. 
Every valve is equipped with its own motorized drive. 
An electronic motion controller belonging to the Recair 
Enthalpy sees to it that valves act as instructed by the 
controls of the Heat Recovery Ventilator Unit.

Every valve operation causes an inter-change of the air 
flowing through a duct, with the air flowing through the 
neighbouring duct. In other words, a primary air duct 
will become a secondary air duct (with movement of the 
valves also the flow direction in the ducts reverses), and 
the secondary air duct will be primary air duct. 

In this way, moisture deposited at the duct wall as conden-
sate or even ice during a waste air period of the duct 
(colder climates) will sublimate cq. evaporate again in the 

next (fresh air) period of the duct. This process is driven by 
the vapour pressure difference of water, causing transport 
of water only, no particles are moved to or from the duct 
walls. This implies no transfer of contamination, only water.

During times of non condensing conditions, inside the Re-
cair Enthalpy, moisture transfer cannot take place, thus no 
reason for valve movement. At times of non-condensation 
the Recair Enthalpy performs equal to a Recair Sensitive. 
However when air conditions cause condensation in the 
Recair Enthalpy, moisture can be recovered by operating 
the valves. Switching intervals vary from long periods (only 
a couple of switches a day during moderate condensing 
conditions) to short periods (a switch every 10 minutes in 
severe conditions). Under these circumstances the Recair 
Enthalpy will prove itself most worthwhile, as than the heat 
recovery is at maximum.

The working principle is –more graphically– explained 
below. First for cold climate conditions and second for a 
warm-humid climate in which the heat exchanger is used to 
(pre-)cool and dehumidify the fresh air before entering the 
building.  

Figure 2.1: cold climate  
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VENTILATION: HUMIDITY RECOVERY

Source: recair.com

http://recair.com


VENTILATION WITH HEAT RECOVERY: AIRPOHODA (CZECH REPUBLIC)

WITH  
COOL BREEZE: 

DEHUMIDIFYING 
& COOLING



5

At the initial state (phase I), fresh air passes through the 
left hand duct and waste air through the right-hand duct, 
with moisture condensing/freezing towards the outside 
end of the waste duct. Then the valve will operate and the 
flow alternation takes place (phase II). The fresh air – now 
passing through the right-hand duct – starts to evaporate 
the condensate (phase IIa), while moisture in the waste 
air – now passing through the left-hand duct – begins to 
condense at the same relative position in the duct as the 
evaporation takes place in the adjacent duct (phase IIb). 

The same holds for ice, which is sublimated at the same 
position, as where the moisture freezes in the adjacent 
duct.  Finally, (phase IIc), all water will be evaporated in 
the fresh air flow. Simultaneously the maximum level of 
condensation has been achieved in the waste air duct.  
At this point, the mirror-image of the situation as shown in 
phase I is reached. Now the direction of the air flows is 
normally reversed to repeat the whole process. If humidity 
production indoors is too high, periods of valve movement 
can be controlled at different intervals, causing excess 
humidity to be removed from the Recair Enthalpy as con-
densate. Also the sensible heat transfer can be controlled. 
By using the valves to direct one of the flows through both 
duct types of the core (primary and secondary), leading 
the other flow over a bypass round the recuperator.

Figure 2.2: warm-humid climate  

Phase 1; fresh air passes through the left hand duct, now 
cooling down with moisture condensing towards the end 
of the fresh air duct, while waste air is gaining heat on 
its way through the right-hand duct leaving the building. 
After alternating the flows (phase IIa), the waste air will 
leave the building through the left-hand duct evaporating 
the condensate, while moisture starts to condense from 
the fresh air at exactly the opposite point in the duct of the 
evaporation. When operating the valves periodically, fresh 
air is de-humified. The end of the cycle occurs when all 
condensate has been evaporated in the used air flow, and 
the maximum level of condensation has been reached in 
the opposite air duct; the mirror-image of phase 1. 

The next step could be another flow alternation. Depend-
ing on the decision, whether or not, to operate the valves 
synchronous or a-synchronous, the Recair Enthalpy can 
act as a full enthalpy heat exchanger or as a controllable 
partly enthalpy recuperator.
And with one switching interval going to infinity, as a sen-
sible heat exchanger. Having the possibility of choice to 
recover moisture or not, realizes the right level of comfort.
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VENTILATION: WALL INSTALLED UNIT: 3D VIEW FROM INSIDE

Source: recair.com

http://recair.com


Natural materials & 
Passivhaus work well together 

To go mainstream, we  
must adapted to the market 

Provide added value  
with simple technology 

There has never been a better oportunity!



THANK YOU FOR YOUR ATTENTION!

WWW.FACEBOOK.COM/CREATERRA

WWW.CREATERRA.SK

http://www.facebook.com/Createrra

