
Deep renovation with Passive House Windows 

of the newest generation - useful across the 

globe?

franz freundorfer passivhaus consulting



the launch pad

or 

the absolute basics



Thermal performance of windows
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Certification criteria 

(coo,l temperate):

Uw ≤  0.80 W/(m²K)

Uw,installed  ≤  0.85 W/(m²K)

with Ug = 0.70 W/(m²K), 

dimensions: 1.23m * 1.48m
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The Passive House Institute

The PHI component seal

Climate region

Arctic

Cold

Cool, 

temperate

Warm, 

temperate

Warm

Hot

Very hot

Category

Opaque 

envelope

Building 

services

Transparent 

envelope

Efficiency class

phC certifiable component

phB basic component

phA advanced component

phA+ very adv. component

540 components

certified



Passive house windows are profitable for building owners

RESULTS: Savings to reference
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Hilzinger VADB 550: 1st Prize PVC

Lorber I pro Passivhausfenster smartwin compact: 1st Prize Timber -Alu

M Sora NATURA OPTIMO XLT: 1st Prize Timber

Pfeffer Fenster RPS: 1st Prize Timber

Freisinger  I  OPTIWIN Holz2Holz: 2nd Prize Timber

Bieber I OPTIWIN Futura: 1st Prize Timber -Alu

Freisinger I OPTIWIN Alu2Holz: 2nd Prize Timber -Alu

RAICO FRAME 90 WI: 1st Prize Aluminium

Pural eco90: 1st Prize Aluminium

Wiegand DWplus: Special prize Glazing

Pazen ENERsign arctis*: Special prize lowest heat losses

Av. saving (life -cycle):        12% ? 5400 €. 

Av. invest (inst. window):  511 €/m²

PVC Timber -Alu Timber Aluminium Special Prize



Savings:  ~ 145 €/a (11%)

RESULTS: Profits right from the start!

Standard window* Passive House window**

Investment

Annual rate

~ 16.920 €

Credit
2% real interest, 20 years

~ 1.035 €/a

Energy costs
~ 250 €/a

~ 18.600 €

~ 1.137 €/a

~ 3 €/a

Total
~ 1.285 €/a ~ 1.140 €/a

After 20 years:  250 € - 3 € = 247 € (99%)

*  Average over the standard windows of all categories.

** Average over all winners except special prizes.



The Passive House Windows 

in the class phA



The Passive House Windows in the

class phA



1 board + 1 panel + 1 blank =

the window of the future

The first idea



Why are the window frames so wide?



pivot

28mm smaller



The U-Values

Frame 86mm wide, Uw =0,66 W/m²K     with Ug =0,54 W/m²K, 

Uf st =0,70 W/m²K,                                           Uf buttom =0,91 W/m²K 

Technical issues



110mm wide, Uf=0,822 or 1,058 W/m²K

Post



135mm wide frame 86mm wide frame

View from inside



135mm wide frame 86mm wide frame

View from outside
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Heat demand
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With strong solar heat gains



Passive house in cold regions

Cheaper passive houses

Achieve the passive houses standard in the renovation 

sector more easily

Windows are key to ...



Uf=0,260 W/m²K, ffRsi=0,70

Fixed window



Less energy saves more

Thermal window quality Better but not good phA

Maximum for higher investment: 3129,-

Annual costs
annuity (annual capital costs) operating costs

Higher investment EneV to phA from Award2014: 1680,-



The Passive House entrance door 

newest developments



Same requirement as windows

UD,fitted, ≤ 0,80 W(m²K) 

Additional climate test: 

Stability, airtightness

Q(100 Pa) ≤ 2,25 m³/hm

Thermal bridge free 

threshhold!  

Easy handling

Outdoor:    airtight and thermal bridge 

free



Todays best off

20 degree interior

-10 degree



Todays best off



Let us implement the shading



Energyefficent shutters

window-integrated

I don‘t think, that you are able to invent

something, that is more costly than the

shutters we use now.
(Christoph Hartmann Rosenheim 2014)

After smartwin and smartwin compact there is

no big chance to improve the cost efficiency

further on, around the window is a lot of

potential.
(Benjamin Krick-Franz Freundorfer ,Passiv House Window Talk 

Gouda 2014)



Integration in die Isolierglasscheibe 

hat viele Vorteile!

8 benefits of screenline
• manually operated for precise control
• blinds can be raised or lowered to suit 

the weather conditions
• blinds can be tilted to regulate precisely 

the level of light and heat entering the 
home

• unbeatable protection against glare and 
build-up of heat

• cannot get dirty or dusty
• endless lifetime
• can be combined with a range of 

toughened glass 
• choice of coloured slats available -

white, cream and silver

... but one unbelievable disadvantage



Integration in die Isolierglasscheibe 

hat viele Vorteile!

8 benefits of screenline
• manually operated for precise control
• blinds can be raised or lowered to suit 

the weather conditions
• blinds can be tilted to regulate precisely 

the level of light and heat entering the 
home

• unbeatable protection against glare and 
build-up of heat

• cannot get dirty or dusty
• endless lifetime
• can be combined with a range of 

toughened glass 
• choice of coloured slats available -

white, cream and silver

... but one unbelievable disadvantage

• Simple and cheap, because it is like an interior shutter

• No wind protection necessary

Shutter broken = pane faulty

that is unacceptable for us!!



Window integrated shutters repairable

and exchangeable

The necessary thickness of sealed air

cavities exceeds all possible limits

2x18mm+minimum 24mm=60mm 



Window integrated shutters repairable

and exchangeable

The necessary thickness of sealed air

cavities exceeds all possible limits

2x18mm+minimum 24mm=60mm 

Let us put a fourth pane in front of the triple glazing.

The spacer at the top stays open to house the shutter



Integrated shutters repairable and

exchangeable



Integrated shutters repairable and

exchangeable



Glazing industry and calculation of

premium products

All technicians spoke about higher

costs of max. 100 EUR/m² for 3+1 

glazing in tempered quality.

The later offered prize for the

component award 2015 was 240,-

EUR/m².

They calculate reverse

Conventional solution (slats) 450,- EUR/m²

– Costs of shutter - 150,- EUR/m² 

– fitting of the shutter - 60,- EUR/m² 

___________

= price for window producer 240,- EUR/m²



Not with us!

Of course we changed the construction

We take a triple glazing and a single pane. 

The single pane is fixed on three sides in a 

groove. 

The shutter is included in the window

factory. 

So the construction gets even easier. 

Possible to have the outer pane of glass

openable.



11,6

HD

8,8

HD

Franz‘s House in Vancouver

6,4

HD

I would use phA windows in Vancouver

-cheaper and better



11,6

HD

24,8

HD

Franz‘s House in Edminton



11,6

HD

24,8

HD

Franz‘s House in Edminton

17,3

HD
I would recommend smartwin 

compact (phA window) in Edminton

14,9

HD
better ventilation machine

(better airtightness also possible)



11,6

HD

60,4

HD

Franz‘s House in Yellowknife



11,6

HD

60,4

HD

Franz‘s House in Yellowknife

47

HD
We need for shure phA+

33

HD
better ventilation machine

better airtightness

Windows phA+ would be 

again the game-changer!

with quadruple glazing

41

HD



For cold and arctic climate our 

Passive Windows are still not 

good enough.

phA+ certified for cold climate 

shouldn’t that get reality?



People say, that the windows are the

eyes of a house.

The chuncky frame of class phC

Proportions and esthetics are

sometimes a mismatch …

The slimest frame in class

phA+ (58mm)(188mm)



Why windows in efficiency class phA+

Number of certified windows (27.03.2015)



What was the real kick-off?

?
Class phA+ is only for not openable

windows. You can‘t achieve that with an 

openable one. 
(Dr. Benjamin Krick, Partnermeeting 2012)

Class phA+ is only for not openable

windows. You can‘t achieve that with an 

openable one. 
(Dr. Benjamin Krick, Partnermeeting 2012)

Class phA+ is only for not openable

windows. You can‘t achieve that with an 

openable one. 
(Dr. Benjamin Krick, Partnermeeting 2012)

We will see, my friend!

(Josef Lorber, Tischlermeister)



How to achieves the efficiency class

phA+?

What a nice straddling of

isotherms!



How to achieves the efficiency class

phA+?

What a nice straddling of

isotherms!„… no more like this please ...„



How to achieves the efficiency class

phA+?



A lot better, but not fully optimized

=> Fully separated static and insulation layers could be the key 

towards phA+

How to achieves the efficiency class

phA+?



Section at the glazing

=> 100% of the weight is 

supported at the corner

Static in window sashes, how does it

work?



Put the load over the corner piece to

the hinge



Put the load over the corner piece to

the hinge

Corner piece from reinforced polyamid

interlocking with

six screws



Put the load over the corner piece to

the hinge

Corner piece from reinforced polyamid

interlocking with

six screws

Structural „slot and pin“ 

connection integrated

=> weight of pane goes

directly to the hinge



4 wooden laths + 4 corner pieces + 1 pane =

1 completly new window sash

=> static interior – insulation in the middle and continues

through in one layer

+                  +

The KISS formula for the new sash



… let‘s do like this



… let‘s do like this

Corner piece and at the same 

time connector for wooden

pieces



… let‘s do like this



… let‘s do like this



The thermal facts



The thermal facts

continuos insulation layer



As promissed the pilot project in time



As promissed the pilot project in time



Benefits of the new window system for

the future of Passive House

• even better aestetics of the window with slim profiles

• now possible to build Passive House in cold climates

• allows more creativity for Passive House architecture

• Passive House Standard in the important section of retrofit

is now easier to achieve

• more solar gains again because of smaler frames

• a further step to reduce building costs of Passive Houses

• significant reduction of the energy demand in the building

sector



PH windows as a key component

Thanks a lot for your interest on my

presentation!

Deep renovation with Passive House Windows 

of the newest generation - useful across the 

globe!

franz freundorfer passivhaus consulting


