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History 



ISOVER Multi-Comfort House Students Contest 

• Dedicated to architecture 
students 

• Started in 2005 

• 2 stages:  

•national stages  

• international (best 3 projects 
from each country compete) 

• In 2013: 

•1000 students  

• > 100 universities  
 

 

 

 

 



Edition 2005, Bansko, Bulgaria 
Passive Hotel 



Edition 2006, Sighisoara, Romania 
Renovate a construction hall to disco 



Edition 2007, Belgrade, Serbia 
Detached house for one family 



Edition 2008, Dubrovnik, Croatia 
Multi Comfort House (MCH) School 



Edition 2009, Ljubljana, Slovenia 
MCH Office Complex 



Edition 2010, Innsbruck, Austria 
Renovate a post industrial building to MCH 



Edition 2011, Prague, Czech Republic 
Skyscraper to MCH level in Manhattan 



Edition 2012, Bratislava, Slovakia 
MCH Sustainable Community  



Edition 2013, Belgrade, Serbia 
Vision & Reality Glückstein Quartier 



Edition 2014,  
School of tomorrow in Gaziantep 

International Stage : 

28-31 May, Bucharest, Romania 



    

Edition 2014 – Contest Task 
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Literature, documentation 
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What are customers expecting? 



The question:  

“Which problems do you have 

with your apartment?” 

Basis: 550 households 

49 % 

40 % 

36 % 

23 % 

21 % 

15 % 

12 % 

10 % 

6 % 

4 % 

3 % 

2 % 

15 % 

2 % 

Thermal insulation 

Noise control 

Humidity 

Substance of the building 

Layout 

Missing storage room 

Missing cellar 

Windows/doors 

Age of the apartment 

Heating 

Size of the apartment 

Electricity 

Miscellaneous 

No answers 

The key (comfort) issues … 
of building occupants are linked to insulation 

Source: Survey of residential situation in  

Germany; Informationszentrum Beton, Köln 



  
Speaking about comfort 



Speaking about comfort … 
 

DESIGN 



Design 
importance of free design 



Speaking about comfort … 
 

THERMAL COMFORT 



Thermal Comfort 
effects on work performance 

• The perceived thermal comfort has a direct effect 

over the human body performances  

Source :REHVA Journal – January 2012/ Optimal thermal environment improves 

performance of office work, Wargocki/Lan/Lian 



Speaking about comfort … 
 

PEACE AND QUIET 



Acoustic comfort 
effects on  learning capabilities 

These adverse effects can be … 

• high blood pressure, mental stress,  heart 

attacks,  hearing damages 

• 80 million EU citizens (20%) are exposed to 

unacceptable high noise levels, which lead to 

adverse health effects. 

• It is estimated that further 170 million people 

are living in so called “grey areas” (55-65 

dB(A)) where noise causes serious annoyance. 

Strategy Paper of the CALM Network (DG Research of the European Commission – July 2002).  



Speaking about comfort … 
 

AIR QUALITY  



Air quality 
Negative effects of CO2 over human performance 

•High level of indoor CO2  have 
negative effect  

• significantly impair people’s decision-making 

performance,  

Source: Elevated Indoor Carbon Dioxide Impairs Decision-Making Performance, 

Berkeley Lab  

Source: Elevated Indoor Carbon Dioxide Impairs Decision-Making Performance, 

Berkeley Lab  



Speaking about comfort … 
 

LIGHT AND SPACE 



Visual comfort 
effects on  human well-being and comfort 

•Good level of natural light: 

• generates higher level of concentration and 

better short-term memory recall. 

• up to 20% better performances in 

standardized test1 

• faster progress on math tests by 20%2 

• faster progress on reading tests by 25%2 

1 :  CEC study 1999 

2 :  Study San Juan Capistrano, California 

 



Speaking about comfort … 
 

SUSTAINABLE 



Source :Kingfisher’s European Home Report 2012 

57 

Importance of “eco-friendly” among home owners 
Increasing everywhere 



Sustainability 
 



Sustainable Insulation Solutions 
LCA -  a lifecycle perspective 



Sustainable Insulation Solutions 
LCA -  a lifecycle perspective 



Sustainable Insulation Solutions 
ISOVER commitment 



Speaking about comfort … 
 

EASY to RUN and MAINTAIN 



  Multi-Comfort House Concept 
The “Definition” 



• is designed to minimize energy demand for heating 
and cooling  

• is based on the passive house concept, combining 
bioclimatic design and a high-performing building 
envelope 

• ensures optimal thermal comfort (during winter and 
summer) 

• will lead to significant energy savings 

• offers excellent acoustic based on Acoustic Comfort 
Classes 

• ensures permanently high indoor air quality 

• provides visual comfort due to excellent day lighting 
autonomy 

• ensures fire protection and long-term durability of 
the construction 

• is sustainable by taking into account environmental, 
economic and social factors over its complete life cycle 

The Multi-Comfort House Concept 
holistic approach 



• is a construction concept for new buildings and renovation 

• fits for all building segments: residential and non-residential 

• can be applied in all climate zones 

• allows great flexibility in building design, both externally and internally 

• is compatible with all types of constructions: massive or light-weight,  

on- or offsite (prefab) 

• is achievable with reasonable costs, being economically viable due to its 

very high long-term energy savings and reduced need for maintenance  

• provides excellent comfort of living 

 

The Multi-Comfort House Concept 
holistic approach 



The Multi-Comfort House Concept 
Criteria at a glance 



  Multi-Comfort House Concept:  
Thermal performance criteria 
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What is the Passive House principle? 

Low tech –  

low maintenance 

A well insulated house 

is not visible  

Photo: CRIR Photo: CRIR 

From active to passive heating using insulation 

 

Passive: 

Keep it warm 

through 

insulation 

Active: 

Keep it warm  

by heating with 

energy 

Passive: 

Keep it warm 

through 

insulation 

Active: 

Keep it warm  

by heating with 

energy 



What is the Passive House principle? 

From active to passive heating using insulation 

 







 

Ventilation min. 75% recuperation of heat 

Fresh air Exhaust air 

Fresh 

air in 
Extraction of 

air 

Insulation: 

U < 0.15 W/(m²K) 

Uw < 0.8 W/(m²K) 

without thermal bridges 

Airtightness: 

n50 < 0.6/h Triple glazing low-e  

Ug < 0.8 W/(m²K) 

g = 50 - 55 % 

Heating energy demand   < 15 kWh/m²a 

Airtightness                      < 0.6 /h 

Over temperature             10 % 

MCH Criteria - moderate climate, new residential 
building or similar usage 



 

Ventilation min. 75% recuperation of heat 

Fresh air Exhaust air 

Fresh 

air in 
Extraction of 

air 

Insulation: 

U < 0.15 W/(m²K) 

Uw < 0.8 W/(m²K) 

minimized thermal bridges 

Airtightness: 

n50 < 0.6 V/h 

Triple glazing low-e  

Ug < 0.8 W/(m²K) 

g = 50 - 55 % 

Heating energy demand*   < 25 kWh/m²a 

Airtightness                      < 0.6 V/h 

Over temperature             10 % 

MCH Criteria – moderate climate, renovation, 
residential buildings or similar usage 

* Tentative heating and cooling energy demand or U-values of components on Passive-House level 



Thermal bridges … 
are weak points which have to be minimized 

Unheated  

loft 

Heated first 

floor 

Unheated  

garage 

Unheated  

cellar 

Heated  

cellar 

Heated  

groundfloor 

Thermal bridges are most  

frequently found around: 

• foundation slabs 

• basement ceilings 

•upper edges of walls (roof area) 

• wall penetrations between heated  

   and unheated areas 

• balconies, landings and other  

  cantilevered elements 

• windows and roller shutter boxes 

• rafters and support posts 

•stairs 





  Multi-Comfort House Concept:  
Indoor air quality 



High Indoor air quality … 
is essential for the health and well-being 

Fresh supply air 

bedroom 

Fresh supply air 

living room 

Fresh supply air 

heat register 

Exhaust air 

bathroom 

Exhaust air 

kitchen 

Air/air 

heat exchanger 

Exit air 

Outside air 

Outside air 

filter 

Earth heat exchanger 

(also as brine circuit or direct evaporator) 

•Recommendation: Fresh air supply of 

30 m3 per person per hour.   

• This is based on a CO2 concentration of 

max. 1,500 ppm.  For some activities even 

lower levels of 800 ppm are recommended 

(schools, offices)  

• Such air quality requires a high rate 

of proactive fresh air exchange. 

• Controlled ventilation of a building 

provides an adequate supply of but the 

ventilation system can only work 

efficiently when ensuring a   high level 

of building air tightness.  

• Filters of controlled ventilation 

system remove dust, pollen and other 

harmful substances 



    Multi-Comfort House Concept:  
Airtightness and Moisture protection 



80 

Moderate & Cold climate 

• n50 = 0.6 means that a maximum of 60% of the complete 

building  air volume can escape per hour through leakages  

Hot climate 

•  n50 = 1.0 means that a maximum of  100% of  the 

complete building air volume can escape 

Equivalent hole size for 

air permeability n50 (vol/h) 

 7; 5; 3; 0,6 
For single family house or dwelling of 300m3 

Airtightness and Moisture protection 
avoiding enormous heat losses 



Leakages 
...can create other problems 

•Air leakages can cause structural damage in a 

building  

• When damp, warm air leaks through gaps and cracks into colder 

areas of the building, the vapour it contains can condense into 

water. This condensate provides an ideal habitat for moulds and 

other fungi.  

 



    ISOVER Multi-Comfort House:  
Daylight  performance criteria 



Daylight  performance criteria  
Daylight Autonomy  

• Daylight Autonomy % (DA 300l, 8-20h) 

• Should be reached for rooms where activity 

takes place during day: 

• kitchen, living room, home office 

• The Daylight autonomy calculated as follows: 

•  With a min luminance level of 300 lux , between 8 AM 

and 8 PM 

•  Percentage of year when the minimum luminance 

level is met by daylight alone 

•Luminance level of 300 lux allows to 

comfortably perform tasks such everyday 

activities as: 

•  reading, cooking, make up, dining,  



    Multi-Comfort House Concept 
Acoustic performance criteria 



The Source of noise in buildings ... 
can be located outside, but as well inside. 

1 

1. Exterior noise  

from road traffic, trains and 

airplanes. 
 

2 

2. Air born noise  

from inside the house such as 

conversations, hi-fi, television, 

etc. 

3 

3. Structure born noise  
from footsteps, objects falling on the 

floor, house hold equipment, etc. 

4 

4. Noise from technical 

equipments  
from heat and ventilation, lifts, water 

pipes, etc. 



Comfort 63 dB 

Airborne Sound Insulation in Europe 

Multi-Storey house  Terraced house  
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Impact Sound Insulation in Europe 



Acoustic comfort –  
the Acoustic Comfort Classes. 

Class ”Music“ ”Comfort“ ”Enhanced“ * ”Standard“ 

Airborne sound insulation 
between flats  
DnT, w + C (dB) 

≥ 68 
(C50-3150) 

≥ 63 ≥ 58 ≥ 53 

Airborne sound insulation 
between the rooms of one 
flat (without doors), also 
incl. one-family houses DnT, 

w + C (dB) 

≥ 48 ≥ 45 ≥ 40 ≥ 35 ** 

Impact sound insulation 
between flats  
L’nT, w + C1,50-2500 (dB) *** 

≤ 40 ≤ 40 ≤ 45 ≤ 50 

Impact sound insulation 
withina flat, also incl.  
one-family houses  
L’nT, w + C1,50-2500 (dB) *** 

≤ 45 ≤ 50 ≤ 55 ≤ 60 

* Minimum requirements for row houses 

** If requested 

*** For a transitional period: L’nT,w + CI, values lower by 2 dB 



Speaking about comfort … 
 



  

 
Multi-Comfort House  
Pilot projects 



Denmark: 
Komfort Husene – 10 different house types 
•Construction movie available at www.isover-construction.com 

http://www.isover-construction.com/
http://www.isover-construction.com/
http://www.isover-construction.com/


Romania: 
Twin-house / University Bucharest 

http://www.rigips.ro/index.php


The biggest Passive house in Germany 

•149 dwellings, 4 shops, garages 

• over 20,000 m² built area 

Germany: 
Multi family house – concrete & prefab façade 
elements Frankfurt 



France: 
Single family house - wooden prefab / Limoges 
•Construction movie available at www.isover-construction.com 

http://www.isover-construction.com/
http://www.isover-construction.com/
http://www.isover-construction.com/


Czech: 
Single family house - masonry / Pardubice 



Japan:IBARAKI 
Single family house 



Canada:  
Austrian House for the Olympic / Vancouver 



Germany: 
Single family house renovation / Mannheim  

Heating energy demand 

Monthly heating costs  

for office and residential  

Annual CO2 emissions  

for the total building 

Before refurbishment 

320 kWh/m2a 

 

EUR 375 

 

89 tons 

After refurbishment 

11 kWh/m2a 

 

EUR 29.17 

 

8 tons 

•Construction movie available at www.isover-construction.com 

http://www.isover-construction.com/
http://www.isover-construction.com/
http://www.isover-construction.com/


Belarus: 
Single family house – wooden frame/ Minsk 



THANK YOU ! 


