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2 | The Award

2.1 Aim: Thermally improved windows for all.

In recent years, excellent progress has been made with reference to the thermal
quality of windows. In order to make a significant contribution to climate
protection, these further improved windows must enter the global mainstream.
To create an impetus and contribute to the accelerated uptake of windows that
represent the cutting edge in terms of thermal efficiency, the Passive House
Institute has conducted this award as part of the AZEB-Project, supported by
the European Union.

2.2 Method: Comparison with a baseline window.
Participants had to provide a certified Passive House window solution, including
installation and shading, in the category “tilt & turn” window and in addition in
the category “window combination”. Each window was compared by its life cycle
costs and CO2 savings with a baseline window, which is standard at the
participant’s location. A specialist jury evaluated the topics innovation,
practicability, aesthetics and made the final decision regarding categories and
winners. Members of the jury were:
»  Prof. Dipl.-Ing. Ludwig Rongen, ROA
*  Prof. Dr.-Ing. Harald Krause, b-tec
¢ M.Arch Dawid Michilec, Neubau best energy
* M.Sc. Sichen Sheng, Passive House Institute
* M.Arch. Edward Lowes, Passive House Institute
o Dr.-Ing. Benjamin Krick, Passive House Institute
o M.Arch Soraya Lopez, Passive House Institute

2.3 Participants: Windows from all over the world.

In sum, 23 companies from 12 countries took part in the competition with 31
products and variants. Among the products were 21 Timber Aluminium, 6
Aluminium, 3 Timber and 1 Plastic windows. For the arctic climate zone, one
window was entered, 6 for cold, 14 for cool, temperate, 8 for warm, temperate
Figure 4: Award Ceremony: Warm, temperate and warm climates (PHI 2019) and 2 warm windows. The jury awarded 10 regular prizes and 3 special prizes.
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lifecycle ThermaDura NatureLine: kgCO,eq/a 3 | FI nd N g S
cost savings Savings with different heaters
45% 120
o LCC i CO2 i . . .
40% ==L SaVing wie saving 100 3.1 Life cycle analysis: Investment- and operation costs
35%
30% 80 Due to different price levels of building costs all over the world in general, for
passive house windows in particular, as well as the high variation of the
25% . . . . . .
60 proposed baseline windows, the jury found it hard to decide according to make
20% decisions based on the life-cycle costs. In some cases this lead to questionable
15% 40 results. For instance in New Zealand, timber aluminium windows are not
10% common. So, the baseline window to compare with the passive house window
20 might be a timber or an aluminium window. In the case of comparing the
5% . . . " . . .
passive house window with a traditional timber window, the passive house
0% Award Eloctricit Eloctricit Eloctricit Eloctriit 0 window turns out to be very affordable while comparing with a mass-produced
ward: ectricity, ectricity, ectricity, ectricity, . : . .
heating oil, 017 €kWh, 017 EkWh, 0.17 EkWh, 017 EKWh, alu_rmmum window, the differences of thelllfe cycle costs are much closer. In
0,1 €kWh direct heater heatpump, heat pump, heat pump, China, the labour- and thus the construction costs are, compared to North
SPF1,5 SPF 2 SPF 3 America or Europe, relatively low. So the costs of both, reference- as well as

Figure 5: Life cycle cost and CO; savings for ThermaDura NatureLine with different heaters.
Price of electricity: 17 €Cent/kWh, 450 gCO.eq/kWh. ©PHI 2019

passive house windows and their installation are also low. The energy costs on
the other hand were set as equal all over the world. That leads to a relatively
high influence of the energy costs in markets with low window prices; passive

lifecycle smartwin compact double: kgCO2Zeq/a house windows seemed to be much more beneficial in those markets. In such
cost savings . . . . o cases, the jury took the liberty to carefully interpret the results.
20% Savings with different heating/cooling 60
15% 5 The choice of the heatinglsy.stem has a strong effect inthe Iife. cycle costs, too,
mLCC saving = CO2 saving as well as on the CO2z emissions. For the award, an oil-fired boiler was taken
10% 40 into account for the life cycle analysis and to estimate the CO2 emissions. The
5% ‘ costs per kWh of heating energy were assumed as 9.8 €Cent per kWh,
30 including 2.4 €Cent CO2 compensation costs. However, for instance in New
0% N B — Zealand (south island near Christ Church, no cooling required), in the majority
-5% 20 of cases electricity is used rather than oil-fired boiler is used for heating, either
10% 10 direct or via a heat pump. Figure 6 shows the life cycle costs and CO2 savings
of ThermaDura NatureLine (winner of the Special Prize Economy) in
-15% 0 combination with different heating systems.
Award: Electricity, Electricity, Electricity, Electricity,
giafﬁ.'?fv\%’ 0?’21 €kWh, 0,21 €kWh, 0,21 €/kWh, 0,21 €/kWh, It can be seen that, in case of a direct electric heater and a poor heat pump, the
, , direct heater, heatpump, heat pump, heatpump, . . , , .
cooling SFP cooling SFP2  SPF 2 SPF 25 SPF 3 life cycle costs are higher than as with the awards scenario. But if good heat
2,0,21 pumps are used, the life cycle costs are lower than for the awards scenario. It
€/kWh_el should be noted, that no CO2 compensation costs were taken into account in

the price for electricity, nor the different investment costs for the heaters.

Figure 6: Life cycle cost and CO; savings for smartwin compact by Daimaru Kogyo LTD,
Japan with different heaters/chillers. ©PHI 2019
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lifecycle smartwin compact double: kgCO2eq/a
cost savings Savings with different heating/coolin
25% g g g 60
o 50
20% mLCC saving m CO2 saving 40
15%
30
10% 20
0% l 0
Award: Electricity, Electricity, Electricity, Electricity,
heating oil, 0,21 €/kWh, 0,21 €kWh, 0,21 €/kWh, 0,21 €/kWh,
0,1 €/kWh, direct heater, heatpump, heatpump, heatpump,
cooling SFP cooling SFP 2 SPF 2 SPF 2,5 SPF 3
2,0,21
€/kWh_el

Figure 7: Life cycle cost and CO; savings for smartwin compact by Daimaru Kogyo Ltd.,
Japan with different heaters/chillers, adjusted window size and U-value optimized glazing.
©PHI 2019

lifecycle
cost savings Moser 115: Savings with oil and coal
50% 250
45% m . CC saving mCO2 saving
40% 200
35%
30% 150
25%
20% 100
15%
10% 50
5%
0% 0
Award: heating oil, 0,1 €/kWh, Coal, 0,05 €/kWh
cooling SFP 2,5, 0,1 €/kWh_el
kgCO.eqg/a

Figure 8: Life cycle cost and CO; savings for Moser 115 with awards boundary conditions and
standard used coal heating. ©PHI 2019

Cooling was taken into account with both a very low energy price (10
€Cent/kWh) and low CO2 emissions (63 gCO2eq/kWh), as it was assumed that
a relatively efficient heat pump (SPF 2.5), powered by PV panels was used.
Figure 6 shows the savings for smartwin compact double by Daimaru Kogyo
Ltd., Japan with different cooling- and heating systems. Here too, no COz2
compensation costs were taken into account for the real electricity price in
Japan (for heating and cooling) of 21 €Cent/kWh. The CO2 emissions of Japans
electricity ware taken into account with 520 gCOz2eq/kWh.

It can be observed that, with the exception of the direct heating with a relatively
poor performing heat pump for cooling, there are only few or even negative life
cycle cost savings. Furthermore, it appears that the cooling costs are higher for
the smartwin than for the standard window. This is due to the higher glass
fraction of the smartwin and glazing with a higher g-value.

Figure 7 shows a variation where the size of the smartwin window is reduced to
match the glazing area of the baseline window; the investment costs are equally
reduced and the glazing is U-value optimized: 1.04 W/(m2K), g = 45%. Now,
only with the very good heat pump are the life cycle cost savings lower than in
the award scenario and even then, there is a life-cycle benefit for the customer.

In China the situation is different. Here, coal at a cost of only 700 Yuan/tonne is
used. With the CO2 compensation cost used in the award, this results in 75
€/tonne and an efficiency factor of the heating system of 1.25, in a heat price of
5.3 €Cent/kWh. So, the achievable CO: savings are reduced. Because of the
higher CO2-factor of coal compared to heating oil, the CO2 savings are
increasing at the same time, see Figure 8 which is showing at the example of
Moser 115 by Hebei Orient Sundar, the winner of the first prize in the category
Aluminium cool, temperate climate.
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Case Typical Steel Plywood
baseline brackets board
Double alu, Pazen120, smartwin,
China China USA, Latvia

Model

-

L
BN

Isothermal map m

Y [W/(m3K)] 0,170 0,007 -0,002
Energy costs [€/m*a] 129€ 0,05€ |- 0,02 €
Life-cycle energy 162 € 7€ o€
costs [€/window]** B

Share of instal-lation 0 0 0

costs [%] 10% 12% 5%
Additional instal-ation

costs, [€/window] - € 55 € 22€
Life-cycle costs [€] 162 € 62 € 20 €

*0.10 €/kWh, 76 kKh/a. **Service life 40a, 3% real interest rate. Window size
1,23*1,48, all sides assumed with the same themal bridge. The thermal
bridge of installation depends also on the frame and on other factors.
Because of that, the here presented values are not comparable.

Figure 10: Different installation strategies with their respective thermal bridge coefficients and
resulting heating- and life-cycle costs. ©PHI 2019

3.2

Installation

While the installation of the baseline windows shows in nearly every case
extremely high level of thermal bridging (installed in the load-bearing layer with
no reveal insulation), most of the Passive House windows show very good
results, thus installed in or partially in the insulation layer with the frame covered
by the insulation of the wall. It must be noted that the installation situation has a
significant effect on both, the windows’ energy balance as well as their
economic success. This highlights the need for a very well designed installation
and a high quality craftsmanship, not only in terms of thermal bridges but also

In principle 5 different solutions for window installation were presented:

1.

Installation by steel brackets: steel angles were screwed to the concrete
wall, as well as to the window frame. Due to the high conductivity of steel,
the angles can lead to high level of thermal bridging. In addition, it is
necessary to fit the insulation well to the angles to avoid gaps caused by
the angles and screws between insulation, wall and frame. If the angles are
placed in the glue layer, if they do not penetrate the insulation layer of the
window frame and countersink screws are used, the additional thermal
losses will be in an acceptable range. In some cases, the windows bottom
section is supported by a timber beam.

Installation by plywood boards: plywood boards are connected to the frame
and fastened to the load bearing layer, becoming the window sill as well as
reveal cladding. In this way, the frame can be positioned in the insulation
layer, causing only neglect able thermal bridges. As the plywood is visible,
it has to be installed very carefully. Without further measures, the screws
are visible. Reinforcing elements might have to be used in bigger windows.
This method can also be used in replacing old windows with new ones.

Installation by blind frame: a blind frame, for instance from highly rigid EPS
foam is glued and screwed in the insulation layer, to the construction layer.
The blind frame acts as clean surface on which the window can be
mounted and to which the airtightness layer can be connected. The
window can be easily replaced by a new one when time comes. In addition,
the high density EPS foam presents a level of additional sound protection.
Reinforcing elements might have to be used in bigger windows.

Page 6 Component Award 2019, Documentation



4. Installation partially in the construction layer: if the frame is deep and

Case Blind Partially in Block-out in . . . . ) o .
frame constr. layer | constr. layer 0L_Jt3|de insulated it is p033|ble_to msta_ll it partlally in the Io_ad bearlng_layer
h ~ with. The frame can then be directly fitted in the load bearing layer without
Timm, Cascadia, Rocky110s, additional elements, which makes the installation easy and cheap. It is
Germany Canada China important that the insulation layers of the frame and wall overlap as much
as possible.
Model | I 5. Block-out in the construction layer: to further improve the installation
i

(partly) in the load bearing layer, Qingdao Rocky Window Ltd. has
presented a practical solution: a bar, combined of resolic foam and timber
blocks is used as part of the concrete formwork to make an insulating
frame all around the window opening to which the window is connected.
This solution represents an opportunity to install the window in the load
bearing without a high level of thermal bridging. It is to be noted however,
that the window will be further shaded by the deeper reveal and overhang.

Isothermal map

Y [W/(m3K)] 0,013 0,033 0,023
Energy costs [¢/m"a] 0,10€ 025€ 0,17 € Figure 10 and Figure 11 are showing the different approaches with the
Life-cycle energy respective thermal bridge coefficients and heating costs. It can be seen that, the
costs [E/window]™ 12 € 31€ 22 € more the isothermal lines deviate, the greater the thermal bridge. The share of

: g installation costs, additional installation costs as well as life cycle costs can also
Share of instal-lation 17% 11% 6% be seen, but it is important to note, that these data points are not fully
costs [%] comparable due to the different contexts. For instance with Rocky 110, the
Additional instal-ation installation of a shutter housing is included in the installation costs of the
costs, [€/window] 106 € - € 18€ baseline window, but Rocky 110s has an integrated shading with lower
Life-cycle costs [€] 118 € 31€ 4€ installation costs, which results in negative additional installation costs.

*0.10 €/kWh, 76 kKh/a. **Service life 40a, 3% real interest rate. Window size
1,23*1,48, all sides assumed with the same themal bridge. The thermal bridge
of installation depends also on the frame and on other factors. Because of
that, the here presented values are not comparable.

Figure 11: Different installation strategies with their respective thermal bridge coefficients and
resulting heating- and life-cycle costs. ©PHI 2019
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Case Venetian blind
Baseline with-| Baseline with | Exemplary Exemplary
out insulation| insulation solution solution
Aluminium, Timber al., ENERsign | smaritwin solar
China Germany primus by i2

Model

Isothermal map

bridge*** [m?]

0,15 W/{(m?K)

0,15 Wi(m?K)

0,15 Wi(m?K)

W [W/(m?K)] 1,094 0,278 0,024 0,025
Energy costs 831€ 211€ 018€ 019€
[Em™*a]

Life-cycle energy

costs [Ewindow]*™ 236 € 60 € 5€ 5€
Share of instal- o 0 o .
lation costs [%] 1% 29% 28% 26%
Costs for shading

[E/window] 275 € 518 € 518 € 342€
Wall with same 9,0 23 0,2 0,3

loss as thermal @Uwa = @Uwa = @Uwa = @Uwa =

0,12 Wi(m?K)

*0.10 €/kWh, 76 kKh/a. **Service life 40a, 3% real interest rate. *** The equivalent area of a
wall with the displayed U-vale is shown. The thermal bridge of installation depends also on
the frame and on other factors. Because of that, the here presented values are not
comparable.

Figure 12: Shading solutions for venetian blinds (left side baseline, right side exemplary solutions
presented within the Award) with their respective thermal bridge coefficients and resulting heating-
and life cycle costs. ©PHI 2019

3.3 Shading

The following shading solutions where used:

- In arctic/cold climate: venetian blinds (7), fabric screen (1)

- In cool, temperate climate: venetian blinds (8), fabric screen (3), roller blind
(2), integrated shading (1)

- In warm, temperate climate: fabric screen (6), roller blind (1), integrated
shading (2), classic blinds (1)

In the arctic, cold and cool, temperate climates, venetian blinds are
predominant. In the case of direct attachment of the shutter housing to the wall,
the thermal bridges are extremely high. The heat loss is more than 1 W/(mK),
equivalent to 9 m? of undisturbed wall, resulting in life-cycle heating costs more
than 200 € per window as figure 6 shows. With thermal separation, the situation
can be improved to 0.28 W/(mK), equivalent to 2.3 m2 wall and life cycle energy
costs of 60 €. But as very good examples from the award show, the thermal
bridge can be ten times smaller and thereby not much higher than without
shutter housing.

Four measures are necessary for such a good result: 1. Use narrow shutter
housings. 2. Move the shutter housing as far as possible to the outside. 3. Use
a very good insulation between the wall and shutter housing. 4. Put the window
in line with this insulation.

As we have seen, it is possible to get to low thermal bridge values in cool,
temperate, cold and arctic climates. This is mainly because the insulation layer
is thick enough to contain the shutter housing as described. In warm- or warm,
temperate climates however, the insulation is thinner and therefore it is more
difficult to insulate between the shutter housing and the wall.

To overcome this issue, several strategies were used in the award. The use of
fabric screens instead of venetian blinds is one option, because the housing of
a fabric screen is smaller. That might be the reason why fabric screens are
predominant in warm, temperate and warm climates.

ThermaDura connected a partially exterior housing directly to the frame, which
reduces both thermal bridges and installation costs. The jury saw this solution
as critical in terms of durability (water could drain between housing and plaster
leading to moisture damages) and from an aesthetic perspective.
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Smartwin’s solution is to simply turn the screen around, so that it rolls to the

Case Fabric screen ) . - . . .
Exterior Housing in outside, creating the possibility of a thicker insulation between the roll and the
housing insulation wall. In this way, the thermal bridge can be reduced to around 0.06 W/(m2K),
ThermaDura SITATTWA equivalent to 0.3 m? undisturbed wall in warm, temperate climate, see figure 6.

Further improvements could be made by putting a piece of insulation in the lintel
area of the concrete formwork.

Three manufacturers used integrated shading in different forms. This solution is
very affordable, protect the shading device from weather and improves the U-
value of the window. However, the cleaning of an additional pane, a higher level
of winter time shading (by the lamella when not in use) and a lower summer

Isothermal map time shading (due to less efficiency caused by overheating of the air gap in

' which the blind is hosted) are taken into account. Furthermore, fixed glazing has
‘ to be shaded inside with reduced efficiency.
Y [W/(mK)] 0,063 0,055
Energy costs [€/m™a]* 048 € 042€ One manufacturer used a traditional blind for shading, which seems to be a very
good solution as it is relatively cheap and thermal bridges are insignificant.

Model

Life-cycle energy costs

[€IWind0W]** 14 € 12 €

Share of instal-lation costs

o 38% 18%

[%]

Costs for shading

[E/window] 897 € 216 €

Wall with same loss as 0,3 0,3

thermal bridge*** [m?] @Uwa = @Uwan =
0,25 W/(m?K) 0,25 W/(m?K)

*0.10 €/kWh, 76 kKh/a. **Service life 40a, 3% real interest rate. ***
The equivalent area of a wall with the displayed U-vale is shown. The
thermal bridge of installation depends also on the frame and on other
factors. Because of that, the here presented values are not comparable.

Figure 13: Exemplary shading solutions for fabric screens presented
within the Award) with their respective thermal bridge coefficients
and resulting heating- and life cycle costs. ©PHI 2019
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5 | Participants

In sum, 23 companies from 12 countries took part in the competition with 31
products and variants.

Among the products were

- 21 Timber Aluminium,

- 6 Aluminium,

- 3 Timber and

- 1 Plastic windows.

For the arctic climate zone, one window was entered, 6 for cold, 14 for cool,
temperate, 8 for warm, temperate and 2 warm windows.

The jury awarded 10 regular prizes and 3 special prizes.

For each product and product variant, a poster was presented to the jury, along
with detailed reports.

On the following pages, all participating products and product variants are
shown with the mentioned poster on the left side.
On the right hand side, the jury protocol including the jury’s decision is shown.

All winners are shown with the companies- and products name. As well as all
other applicants on request. The other applicants are only indicated with
numbers.

chouar ame®)

Tl H‘ F '

i -
y

Figure 15: Posters and reports presented to the jury. (PHI 2019)
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6 | Arctic and cold climates

For the arctic climate, ENERsign GmbH form Germany applied with the

- G quadruple glazed window ENERsign arctis in the category Timber Aluminium.
e~ -0 W* "
For the cold climate zone, six windows were applied, all in the category Timber
Aluminium:
- Sayyas, China with PAZEN 120
- ENERsign, Germany with ENERsign primus
- OPTIWIN: Stich consulting from Canada with PURISTA ALPINE
¥ - Advantage Architectural Woodworks from the USA with smartwin solar
- 12 factory from Latvia with smartwin solar
- 3
According to the rules of the Component Award, prizes could only be given for a
category with three or more participants.
Lifecycle costs savings and CO, savings co,
35% m Cost saving % CO2 saving % 120%

Because in the arctic climate zone only one participant had applied, it was not

Special Price 1st Prize 2nd Prize 31 Prize

so% —hemal __ cod limete cold climate codoimate possible to award a regular prize. But ENERsign arctis convinced the jury by its
’ high aesthetic quality and maximum thermal protection, so the jury granted the
a0 Special Prize for thermal protection to ENERsign arctis.
20%
60% The assessment of the award allows the giving of prizes to three of the six
15% participants in the category cold climate | Timber Aluminium. The jury decided
40% as follows:
10%
5 20% 1st Prize to PAZEN 120 from SAYYAS, China
I I 2" Prize to smartwin solar from Advantage Architectural Woodworks, USA
I(i)fZO ENERsign PAZEN 120 3 smartwin solar smartwin solar smartwin solar  ENERsign PURISTA o and |2 faCtory’ LatVIa
o AdE P ey | ALPINE 3 Prize to PURISTA ALPINE from OPTIWIN: Stich consulting, Canada
ENERsign G = Harbin Say 3 Advantage i2 Factory Advantage/i2 ENERsign G OPTIWIN St

average
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Y Manufacturer ENERsign GmbH
] Window ENERsign arctis

-

Description of baseline window

Tnpke gazed dmber alummum window (4-12-4-12-4,
aluminium spacer), instaled in the center of the
corstruction layer with reveal insulation Shaded by
vanetan binds. Arightnass by plasterable tapes Neither
hygiena, nor comfon crtenon are achieved

Climate 2 > Material

Baseline

e » 1
s

Description of Passive House window ]

Aluminum dadded ENERcel frame (0,06 WAMK)),
insulated by resolc foam (0,023 WAMK)) with quadnuple

gazing (49 mm 4127012/3/12/3), rebate depth. 20 mm,
spacer: MULTITECH G with DOWSIL 3364 wam edpe

sealant -
Fetaled in he irsudaton layer by steed brackets

(modelled with mass equivalency method) Shaded by

venetan binds. Aitightness by plaster able tapes

PVC Aluminium

PH window

IH',_J;..

Sweden Catégon 1 Carigony 2 Results #C02al
SEOUOT 2 Kiuna Basetrs ENERsp Bammne ENERWN 06 - ~ 16
s D
U WAL (7] 0.30 stoe N
G WA AL 128 045
U ITPKE 10 038 e
y IVIUTPRL ) 041 .
Glass fraction 6% 7% .
9 3%, 0% . ame
Shading factor 10% 0% .
Investimnt 1006 24056 s0e
\Presant v. Emigy 8¢ me
LcC 20906 25556 ¢
LCC Savitg 1546 ed e ENE g T ENERGY
LCC Savieg N —
€0, ppC02e0y 143 8 e oy | '
€0, Savirg [ b
0, Savitg 3% wimvesirert  @P ooy 2 - Wy 74
n . . ! Afferdabie [« W 2280 Gu Q
i Peesve Aore

Joshne

6.1 ENERsign GmbH, Germany: ENERsign arctis

ENERsign arctis is a variant to the timber aluminium window ENERsign primus.
To date, ENERsign arctis is the only known window that is suitable for the arctic
climate zone.

This is achieved by a quadruple glazing combined with the improved primus
frame, which is in the applied variant completely constructed from ENERcell, a
PVC foam. So, strictly speaking, the presented window is a PVC aluminum
window, but because of its origin and its method of production, it was entered
into the category Timber Aluminium.

The jury praised the high aesthetic standard in combination with the
extraordinary thermal protection, which is leading to CO2 savings of 94% and
the achievement of the hygiene as well as the comfort criterion - even in the
arctic climate of Kiruna/Sweden.

Because in the arctic climate zone only one participant had applied, it was not
possible to award a regular prize. But ENERsign arctis convinced the jury by its
high aesthetic quality and maximum thermal protection, so the jury granted the

Special Prize for thermal protection to ENERsign arctis.
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62 -3-

5

(Po

Manufacturer 3
Window 3

*
: Climate :%

Description of baseline window

68 mm timber aluminium window, triple glazed
(5/12/5/12/5), aluminium spacer.

Installed at the edge of the construction layer,
shaded by venetian blinds.

This timber aluminium window is installed by steel brackets in the insulation
layer of the wall. The housing for the shading blinds is mounted by a high rigid
EPS foam block, which is a good idea. However, the use of steel brackets leads
to avoidable high thermal bridging values.

Country Material Timber Aluminium

PH window

Baseline

The jury praised the high energy CO:2 savings of this window.

In the harsh climate of Harbin, the comfort criterion is not met.

Description of Passive House window

ik

Timber aluminium frame (timber 0.13 W/(mK))

with insulation (XPS 0.029 W/(mK)); Pane .
thickness: 45 mm (5/15/5/15/5), rebate depth: 21 ‘
mm, spacer: SWISSPACER Ultimate.

Installed in the insulation layer, supported by
thermally separated steel brackets (mass
equivalency method) and high rigid EPS-foam.
Shaded by venetian blinds.

h
Wl
Category 1 Category 2 kgCO2eqfa
Timber al. 3 Timber al. 3 1.800€ Results 140
double double
1,00 060 1.600€ 120
1,05 0,79 1.400€
1,25 0,74 1.200€ 190
5 W/(m’K
U W/ 222|080 1000€ 8
|Glass fraction 66% 64%
a 60% 52% 800 € 60
Shading factor 10% 10% 600 € 0
698 € 970 € 400 €
Present v. Energy 827 € 228¢€ 200€ 20
LCcC 1526 € 1197 € € 0
LCC Saving 326€ Timber al. 3 Timber al. 3
LCC Saving 22% i double double
CO, [kgCOZeq/a] 129 31 e
€0, Saving o8 cydte Category 1 Category 2
CO, Saving 76% e minvestment mPresentv. Energy mCO2 [kgCOZ2eqfa]
- e]
> » ~ | m= | Affordable Zero www.azeb.eu 8
5 L Energy Buildings Passive House

Institute
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6.3 Harbin Sayyas Windows Stock Co., Ltd., PAZEN120

m Manufacturer Harbin Sayyas Windows
Window PAZEN 120 Harbin Sayyas Windows Stock Co., Ltd. currently holds 8 window certificates, 2
. certificates for curtain walls, 2 for entrance doors and one for a frame for fixed

*; .
Country Climate :%: Material Timber Aluminium glazmg.

PAZEN 120 is a timber aluminium window, installed in the insulation layer. The

Description of baseline window Baseline PH window . . . . . . .
Aluminium cladded timber frame (0,13 WI(mK). housing for thg vgnetlan blind |§ attachgd directly to thg frame, which results in
Pane thickness:25mm(5/15/5) rebate depth: 15 low thermal bridging values for installation. The frame is connected to the wall
mm, spacer: Stainless steel with polyurethane as . . .
secondary seal. by a timber beam at the sill and steel brackets on side and top.
Installed in the constructive layer. Airtightness by
silicone. Shades by venetian blinds. . . . . . . . . .

Y The jury praised the high aesthetic standard in combination with high levels of
thermal protection, which leads to CO: savings of 88% and to the achievement
of the hygiene as well as the comfort criterion, even in the harsh climate of

Harbin.

Description of Passive House window

Aluminium cladded timber frame (0,11 W/(mK)),
insulated by ENERcell (0,06 W/(mK)) and EPS-
Foam). Pane thickness: 48 mm (4/18/4/18/4),

rebate depth: 15 mm, spacer: MULTITECH with

polyurethane as secondary seal.

For PAZEN120, the jury awarded the

Installed in the insulation layer. Fastened by
timber beam (bottom) and steel angles (lateral,

top. Shaded by venetian blinds. 15t Prize in the Category Cold Climate.

Air tightness by plaster able tapes.

China Category 1 Category 2 Results kgCO2eqla
(CN0005a-Harbin mber al. doulj PAZEN 120 ber al. doull PAZEN 120 2500€ 140
U, W/(m%K)] 1,12 0,53
U, [Wim)] 1,40 0,64 556066 120
Uy [W/(mK)] 1,36 0,61 100
Uyy; [W/m?K)] 2,07 0,65
Glass fraction 65% 72% 1i500¢ 80
(] 63% 53% 80
Shading factor 10% 10% 1.000€

1.184 € 1475€ 40
Present v. Energy 765 € 136 € 500 €
LCcC 1.948 € 1611€ ®
LCC Saving 337€ =
LCC Saving 17% Timber al. PAZEN 120 Timber al. PAZEN 120
€O, [kgCO2eq/a] 118 15 life double double
CO, Saving 104 cycle Category 1 Category 2
CO, Saving 88% costs mInvestment mPresentv. Energy mCO2 [kgCO2eqfa]

O
« [ g | Affordable Zero www.azeb.eu 5.) 8
y | E Energy Buildings Fassive House

Institute
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[ Y Manufacturer Advantage Architectural Woodwork, LLC

S Window smartwin solar
Country E Climate ,’,%: Material  TimberHPL
Description of baseline window Baseline PH window

Inward opening timber aluminium window, double
glazed (3-13-3) with aluminium spacer

Shaded by venetian blind
Neither the hygiene nor the comfortcriterion is "
achieved il

Description of Passive House window

Narrow timber window frame with HPL cladding.
High performance, solar optimized triple glazing
ECLAZ (4-18-4-18-4 -imported from Europe) for
optimum energy balance.

™

el
—_—

A o s
7- !

ot

Hygiene criterion is achieved in combination with
the installation situation

Urited Stytes of Amer| Categorny 1 Camagory 2 Resulls W3CO2ea

LS 00Ma_Cumaon Timber e Troar ¥ e e i N
doutie S soude ekl

U, (W) 14, 0 e

U, (womk) 108 082 26006

Up (WP 187 056

(U THITAPRY 258 DL me

1Glass fracticn % 3% g

" 1% 0%

Shating factor 10% 10% e
2111¢ 2288 ¢

Prasent v. Energy 1Re 15 € -

LcC 1166€ 21756 é

LCC Saving 1017 ¢ YEOr BOULA Sordetamn 20l TimDar Aoutie amatwin sk

LCC Saving I 06 "— ——

CO, (\poO2ea s e -13 » ’

CO; Saving 6 tos

{0, Saing 110% siramtmen!  @FTassrty Ve TN -

Affsrdabie .« Wivw 2390 6u \R
ergy s Persve Aoase

Mstnre

6.4 Advantage Architectural Woodwork: smartwin solar

Smartwin solar is a very thin timber window with weather protection cladding
from high pressure laminate, installed in the insulation layer using a plywood
frame connector. This frame connector enables installation of the window in the
middle of the insulation layer without additional load-bearing elements, thereby
avoiding additional losses via thermal bridging. The narrow shutter housing and
rails are made by the window manufacturer themselves and become an
integral part of the window, which is both cost-efficient and nearly thermal
bridge free. The decision to use HPL instead of aluminium for the cladding
allows the manufacturer to offer various designs and a high grade of
individualization. The window sill is also from HPL and is directly inserted into
the frame.

In this case, the smartwin is compared with a double glazed outward opening
timber aluminium window. The high performance glazing is imported from
Europe and has shorter delivery times and lower costs than a regionally
available double glazing of moderate thermal quality.

The jury praised the high aesthetic and innovative standard in combination with
high thermal protection, which is leading to astonishing CO2 savings of 110% -
this is possible because the window gains more heat than it loses.

For smartwin solar, the jury awarded the

25t Prize in the category Cold Climate.

Advantage Architectural Woodworks shares the prize with i2 Factory,
participating with the same window.
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6.5 i2 Factory: smartwin solar

Y Manufacturer 2 Factory

Window smartwin solar Smartwin solar is a very thin timber window with weather protection cladding
from high pressure laminate, installed in the insulation layer using a plywood
| — frame connector. This frame connector enables installation of the window in the
ey Cimate ¢ e B S middle of the insulation layer without additional load-bearing elements, thereby
avoiding additional losses via thermal bridging. The narrow shutter housing and
Description of baseline window Baseline PH window rails are made by the window manufacturer themselves and become an
;":;;;’ &‘?:3‘33,“&“:; S EU D N integral part of the window, which is both cost-efficient and nearly thermal

Shaded by venetian blind

Neither the hygiene nor the comforteriterion is
achieved

bridge free. The decision to use HPL instead of aluminium for the cladding
allows the manufacturer to offer various designs and a high grade of
individualization. The window sill is also from HPL and is directly inserted into
Description of Passive House window the frame.
Narrow timber window frame with HPL cladding.
:‘;?,?esg’;?;':g’,‘:;ﬁ’ﬂ:&%’:f‘g (4-18-4-184)% In this case, the smartwin is compared with a triple glazed outward opening
Hyglene criterion is achieved in combination with timber aluminium window. The harsh climate of Umea requires a U-value

ad optimized glazing with Ug = 0,48 W/(m2K) to achieve the comfort criterion.

The jury praised the high aesthetic and innovative standard in combination with
high levels of thermal protection. The narrow frame allows a glass fraction of
80%, the highest in the whole competition for category 1.

For smartwin solar, the jury awarded the
23t Prize in the category Cold Climate.

i2 Factory shares the prize with Advantage Architectural Woodwork, which

Swadm Category 1 Category 2 <ulte 1 CO et ) H H

i | meewr | dons | neow | oaeen | |ao0c Results e applied with the same window.
rpke - iphe - )

Uy (WATK 0.58 0,48 .

W (WA 152 082 l.eoe

U PVATTRH 096 060 14006

Uy VAR 187 un3 1 008

[Glams achon n% 0% 000

9 % 41%

Shading fachor n% 0% 0%

v et 10e€| 13%€| 1rme| 2067m9€ 06

Pmemt v, Energy e X3 196 e

Tec 1756|1496 206

LCC Saving e

LCC Saving 0% * s e s

€O, 7300 2033 s ) L. B ey '

T, Saving =% sinverimert  @Preomiy. Enerr  @CO2 (750200

Affordalie . Ww A0 6u Q
! i : Pecsve Moare

Aranye

Page 17 Component Award 2019, Documentation



Description of baseline window

Triple glazed timber aluminium window (4-12-4-12-4,
aluminium spacer), installed in the center of the
construction layer with reveal insulation. Shaded by
venetian blinds. Airtightness by plasterable tapes. Neither
hygiene, nor comfort criterion are achieved.

Description of Passive House window

Aluminium cladded timber frame (0,11 W/(mK)), insulated
by ENERcell (0,06 W/(mK)) and EPS-Foam (0,032
WI(mK)). Pane thickness: 48 mm (4/18/4/18/4), rebate
depth: 15 mm, spacer: SWISSPACER Ultimate PU.

Installed in the insulation layer by steel brackets (modeled
with mass equivalency method). Shaded by venetian
blinds. Airtightness by plaster able tapes.

ENERsign primus in cold climate

Climate :%

Material

Baseline PH window

Timber Aluminium

L e

Energy Buildings

BREE

Institute

Swed Categ 1 Category 2
SEOOga—Um e | ENErsd e | Enc sitge Results kgCOZe:é:
primus (in primus (in )
U, WimK) 0,72 0,53 0,72 0,53 5000€ 250
U,  W/(mK)| 126 0,64 1,29 0,61
Uy W/AmK)] 113 0,61 1,29 0,64 4.000€ 200
Uy WAmK)] 1,78 0,62 1,78 0,65
Glass fraction 3% 2% 61% 6% 3g00€ 130
9 ai% o% 23% ] 2000€ 100
Shading factor 10% 10%
1.790€ 1856 € 3297 € 3751€ 1.000 € 50
Present v. Energy 725€ 109 € 1578 € 287€
Lcc 2514€| 1966€| 4876€| 4.038€ - € 0
LCC Saving 549 € 838 € Baseline ENERsign Baseline ENERsign
= primus in cold primus (in cold
LCC Saving 22% 1% . climate) climate)
CO, [kgCOZeqg/a] 113 17 246 45 "fel
CO, Saving 9% 201 :'zt;; Category 1 Category 2
CO, Saving 85% 82% minvestment wPresentv. Energy mCO2 [kgCO2eqfa]
@]
Affordable Zero vavw.azeb.eu 12
Passive House

6.6 ENERsign GmbH: ENERsign primus in cold climate

ENERsign GmbH applied with ENERsign primus for the cold and cool
temperate climate zones.

ENERsign primus is a timber aluminium window, insulated by ENERcell, a PVC
foam and EPS foam. The ENERcell material is not only insulation, it also
carries the loads of the glazing, resulting in both low thermal losses and high
interior surface temperatures. The shutter housing is directly applied to the
frame and insulated by resolic foam against the wall. This results in an
installation thermal bridge of only 0.007 W/(m?2K) including the shutter housing.
The rails for the shutter are directly attached to the frame, giving both a high-
quality aesthetic impression and low thermal bridging values. The window is
fixed by metal brackets into the wall.

The window is compared to a triple glazed timber aluminium window, installed
in the construction layer with reveal insulation.

The jury praised the high aesthetic standard, in combination with the high level
of thermal protection.

ENERsign primus is certainly worthy of a prize. The jury decided to grant one
for the climate region cool, temperate. For more information, see there.
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6.7 OPTIWIN Stich Consulting & Design: PURISTA ALPINE

m Manufacturer OPTIWIN Stich Consulting & Design

Window PURISTA ALPINE Optiwin is a group of Passive House Window manufacturers, holding Passive
House window certificates since 1998. Stich Consulting and Design is the

Country I * I Climate %’é Material ~ Timber Aluminium Canadian Partner.

PURISTA ALPINE was entered into the cool, temperate climate category by

Description of baseline window Baseline PH window Freisinger Fensterbau and into the cold climate category by Stich Consulting.

85 mm strong aluminium timber window, double
glazed (4/16/4); Spacer — Superspacer Triseal.
Installed in the insulation layer, fully coverd by
insulation. Installed in CompacFoam PREFRAME as
an expensive, but clean, long lasting and noise
protective solution.

Shaded by Roma ZIP screen, rail guided, electrically
powered and automatically driven by sun and wind
Sensors.

PURISTA ALPINE is the most advanced window of the Optiwin group,
designed for cold climates like in the high Alps or in Canada and Sweden. The
frame consists partly of high rigid EPS-foam, by which very good frame U-
values of only 0.47 W/(m2K) are achieved.

Description of Passive House window

149 mm strong timber aluminium window, insulated
by CompacFoam, triple glazed (4/18/4/18/4);
Glazing constantly bonded with the Frame; Spacer —
Superspacer Triseal.

The window is mounted by a blind frame of highly rigid EPS-foam, which
provides a clean and fast fixing solution. The window is shaded by an
automatically driven ZIP screen. The screen housing is attached to the frame
Installation and shading like baseline window. for a low thermal bridge effect.
Surprisingly, the double glazed reference window is installed in the same way,
which is not typical for Canada. This improves the reference variant vs. the
PURISTA ALPINE, leading to relatively low life cycle benefits.

The jury praised the high standard and clean installation situation in
combination with the high level of thermal protection, energy and CO2 savings.

ory 1 Category 2 .
PURISTA | Baseline | PURISTA For PURISTA ALPINE, the jury awarded the
ALPINE ALPINE
0,52 1,40 0,52 3.000€ 556
s | @ om | |1 d Prize in th Cold Cli
0,58 1,50 0,62
e T I P el 150 3" Prize in the category Co imate.
74% 61% gik 1500¢€ 100
la 1% 50% 1% 50%
Shading factor 10% 10% 10% 10% 1.000€ 50
1231€| 1688€| 1603€| 2199€ 500 €
Present v. Energy 579€ |- 11€| 1279€ 203€ 0
= bl 16r7€] 2BIE| 24m¢€ - € Baseline PURISTA Baseline PURISTA
LCC Saving 133€ 481€ R R
LCC Saving % T 500 € ALPINE ALPINE 50
CO, [kgCO2eq/a] 90 2 109 30 life Category 1 Category 2
€0, Saving 2 167 eycle
CO, Saving 102% 84% costs minvestment mPresentv. Energy mCO2 [kgCOZ2eqfa]

O
H - 5 ~ [ m= | Affordable Zero W A zeb. el Q 13
! y E Energy Buildings Passive House

Institute
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Lifecycle costs savings and CO, savings

m Cost saving % CO2 saving %

1st Prize ) 3 Pring
Timber Aluminium Timber Aluminium
ond Prize  cool, temperate cool, temperate
Timber Aluminium
cool, temperate
TIMM C87 | - ENERsign = ENERsign ~ ENERsign 15 16 smartwin
A/-HI-M primus primus sky compact hpl
triple
Timm Fenst ENERsign G ENERsign G ENERsign G 15 16 PARK Byoun

co,
120%

100%

20%

0%

7 | Timber Aluminium windows
in cool, temperate climates

For the cool, temperate climate zone, nine windows and variants were entered
into the category Timber Aluminium:

-9

- 10

- Timm Fensterbau /Mesenburg, Germany with
TIMM C87 | —A/-H/-M + W87 —A/-H-/-M

- ENERsign GmbH, Germany with ENERsign primus vs a double- and a
triple glazed baseline window

- 14

- 15

- 16

PARK Byoungyoeol, Architecture studio Time, Human and Space,

Korea with

smartwin compact hpl triple

The assessment of the award allows the giving of prizes to three of the nine
participants in the category cool, temperate climate | Timber Aluminium. The
jury decided as follows:

1st prize to ENERsign primus from ENERsign GmbH , Germany

2" prize to TIMM C87 ... + W87 ... from Timm Fensterbau / Meesenburg,
Germany

3 prize to smartwin compact triple from PARK Byoungyoeol, Korea
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71 -9-

; (,) Manufacturer 9

O:\ﬁpg"im o
‘, Window 9
The window is compared to a triple glazed PVC window, which is a hard
- _ A1, _ ) o choice, because the investment costs of Timber Aluminium windows are about
Country Climate -.- Material Timber Aluminium . . .
s 2 times the price of a PVC window.
The window is installed with a special blind frame, which has an integrated
Description of baseline window Baseline PH window

) L . solution for a water tight window sill.
82 mm PVC window with triple glazing (4-14-4-

14-4).
Installed in the construction layer with reveal
insulation.

Shaded by venetian blinds.

The jury praised the high aesthetic standard of the window and clean
installation situation, as well as the innovative idea of the water tight sealing of
the window sill. Unfortunately it turns out that this solution is expensive.
Description of Passive House window

Timber aluninium window with triple glazing
(4/18/4/18/4), installed partially in the insulation
layer by special kind of blind frame.

The jury indicated some improvements of the installation situation like moving
the window to the outside of the insulation layer, using a slimmer shutter

Shaded by venetian blinds, airtightness by housing and less timber in the bottom part of the blind frame.

plaster able tapes.

Deutschland Category 1 Category 2 Results kgCO2eqla

DEQO36a-Minchen | PVC triple 9 PVC triple 9 3500€ a0

Uy W/mK)] 0,64 0,53 3.000€ 50

U, WAmK) 0,37 0,73

Uy W/(mK)| 0,65 0,60 2500€ 0

7

Uy [W/(m I_()] 1,37 0,77 200te

|Glass fraction 65% 76% 30

la 53% 53% 1500 €

Shading factor 10% 10% 20
2340€ | 3067¢€ 1,000€

Present v. Energy 349 € 83€ 500 € 10

Lce 2680€| 3.150€

LCC Saving - 461€ - € 0

LCC Saving -17% PVC triple ) PVC triple 9

CO, [kgCOZeq/a] 54 13 life Category 1 Category 2

CO, Saving 41 :z:';

CO, Saving 76% uInvestment mPresentv. Energy mCO2 [kgCO2eqia]

@]
R s ] 1 Affordable Zero www.azeb.eu Q 15
F;‘l I F Energy Buildings Passive House

Institute
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Manufacturer OPTIWIN: Freisinger Fensterbau
Window PURISTA ALPINE
Country Climate -.- Material Timber Aluminium
Description of baseline window Baseline PH window

92 mm strong timber window, triple glazed
(4/16/4/16/4); Spacer — Superspacer Triseal.

Installed in the insulation layer, fully coverd by
insulation. Installed in CompacFoam PREFRAME as
an expensive, but clean, long lasting and noise
protective solution.

Shaded by Roma ZIP screen, rail guided, electrically
powered and automatically driven by sun and wind
sensors.

Description of Passive House window

149 mm strong timber aluminium window, insulated
by CompacFoam, triple glazed (4/18/4/18/4);
Glazing constantly bonded with the Frame; Spacer —
Superspacer Triseal.

Installation and shading like baseline window.

Glazing imported from Europe.

-

ot

ﬁﬁg

=
2

=
o

| -
-: =
E [
Austria Category 1 Category 2 Results kgCO2eqla
AT0037a-Worgel Baseline | PURISTA | Baseline | PURISTA 3000€ 70
ALPINE ALPINE
U, WimK)] 0,60 0,52 0,60 0,52 2500 € 60
U, WAmK)] 1,01 0,50 1,00 052
Uy W/m?K)| 0,80 0,58 0,84 062 2000€ 50
Uyy; W/ (mK)] 1,02 0,60 1,00 0,65 40
|Glass fraction 67% 74% 67% 63% 1500€
la 50% 50% 50% 50% 30
Shading factor 10% 10% 10% 10% 1.000€
1319€| 1808€| 1717€| 2356€ 20
Present v. Energy 185 € 24€ 404 € 186 € 500 € 10
Lcc 1504 € 1.832€ 2121 € 2542¢€
LCC Saving - 328€ - 1€ - € 0
LCC Saving 22% 20% Baseline PURISTA Baseline PURISTA
0, [kgCO2eqa] 5 a 5 > Jife ALPINE ALPINE
CO, Saving 25 EY) :'z‘;l; Category 1 Category 2
CO, Saving 87% 54% minvestment mPresentv. Energy mCO2 [kgCOZ2eq/a]
€]
Affordable Zero www.azeb.eu $) 16
Passive House

Energy Buildings

BRI

Institute

72 6.2-10-

The window is designed for cold climates like in the high Alps or in Canada and
Sweden. The frame consists partly out of high rigid EPS-foam, by which very
good frame U-values of only 0.47 W/(m2K) are achieved.

The window is mounted by a blind frame of high rigid EPS-foam, which
provides a clean and fast fixing solution. The window is shaded by an
automatically driven ZIP screen. The screen housing is attached to the frame
for a low thermal bridge effect.

Surprisingly, the triple glazed reference window is installed in the same way,
which is said to be typical for all Freisinger products. This improves the
reference variant vs. the PURISTA ALPINE, leading to negative life cycle
benefits.

The jury praised the high standard and clean installation situation in
combination with the high levels of thermal protection, energy and COz savings.
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7.3 Timm Fensterbau /Mesenburg, Germany with
TIMM C87 | -A/-H/-M + W87 —A/-H-/-M

R

Manufacturer Timm Fensterbau / Meesenburg

Window TIMM C87 | -Al-HI-M + W87 -Al-HI-M
. Timm Fensterbau is a window manufacturer from Berlin, Germany. In
Eauriry - Climate >I¢ _‘.’_ Material  Timber Aluminium cooperation with Meesenburg, a supplier of accessories, the window TIMM
1S C87 | —=A/-H/-M + W87 —A/-H-/-M was entered.
Description of baseline window Baseline PH window

C87 | -A/-H/-Mis a coupled, 3+1 window. A venetian blind, integrated into the
air gap between the inner triple and the outer single pane, is able to shade the
window for its whole service life nearly without maintenance.

Triple glazed timber aluminium window (4-16-4, stainless
steel spacer), installed in the center of the construction
layer with reveal insulation. Shaded by venetian blinds.
Airtightness by plaster able tapes.

Description of Passive House window

W87 —A/-H-/-M is the window with fixed glazing used in combination with the
coupled window for category 2. The fixed elements are shaded by internal
blinds. The outside parts of the frame can be flexibly clad with aluminium,
timber or other metallic claddings.

Coupled timber aluminium window with venetian blind
shading in the air gap Glazing: 5-40 air-4-12-4-12-4 for
the sash) 4-18-4-18-4 for the fixed elements. fixed
elements shaded by interior blinds. Installed by Blaugelb
Triotherm+ in the insulation layer. Airtightness by
compression tapes. Edge bond: Multitech with Butyl
secondary seal.

The air-gap integrated shading is causing additional . L. . i
SZZ‘-’t'-”g 7 ILS g_penfedtstate also. This is included in the The window is installed by Meesenburgs mounting frame blaugelb Triotherm+
aqaditional shading ractor.

The window is installed by use of Balugelb Triotherm+ by in the installation layer, which turns out as a method for clean and low-thermal

Meesenburg: bridge-causing installation.
e window was compared with a double glazed Timber Aluminium window in
The wind d with a double glazed Timber Al d
the center of the construction layer.
The jury praised the cost-efficient and low-maintenance shading system as well
as the high standard and clean installation situation.
Germany Category 1 Category 2 kgCOZeqla
m | T y Results 9c02eq . T . \
DEO00Ga-Pofsdam | Timberal | TAM CE71-| Tnberal |TIMM G571 o 20 For Germany, the jury indicated, that a triple glazed window should have been
U, WImK)| 112 w%:glo_w_ 1,12 WEZ);IS_HI_ 500 160 used as baseline.
Uy W/(m?K)] 141 1,10 1,44 0,76 140
Uy [W/mK)] 135 0,79 1,46 0,70 3.000€ 120
Uz WImK)] 197 0,83 1,92 0.74 2.500 € . . . . . .
Glass fraction e | % | e | oo 2000€ e For TIMM C87 | —A/-H/-M + W87 —A/-H-/-M in combination with the installation
|Shading factor 1o T 1500€ 60 system blaugelb Triotherm by Meesenburg, the jury awarded the
1537€| 1315€| 2672€| 266B€ 1.000€ 40
Present v. Energy 539€ 165€ | 1.147¢€ 307€ 500:€ 20
Loc saving el el | Tmeers TMom) Tmeers. Twcer. | 2" Prize in the category Timber Aluminium
LCC Saving 29% 229 } double Al-HI-M + W87 double Al-HI-M + W87 . .
€0, [kgCO2eqal 2] 2 7 ] e A A in cool, temperate Climate.
CO, Saving 58€ 134€ :'z‘s"; Category 1 Category 2 H
CO, Saving 69% 75% minvestment wmPresentv. Energy wCO2 [kgCO2eqfa]

o
> - « | e | Affordable Zero Www.azeb eu Q 17
I Energy Buildings Passive House

Institute
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7.4 ENERsigh GmbH: ENERsign primus vs. triple glazed window

Manufacturer ENERsign GmbH ENERsign GmbH applied with ENERsign primus for cold and cool temperate

= R Window ENERsngn PriTGe Ve V78 t"p|e climate. In cool, temperate climate, ENERsign primus was shown against a
[ triple and a double glazing.
Country - Climate * -; .:- Materisl  Timber Aluminium
' Windows from ENERsign’s developer Glinter Pazen were amongst the first
Description of baseline window Baseline PH window certified Passive House windows, dating back to the late 1990s.

Tnpke glazed dbmber alumersum window (4-12-4.12-4,
aluminium spacer), instaled in the center of the
corstruction layer with reveal insulation Shaded by
vaneban binds. Airightnass by plasterable tapes Neither
hygiena, nor comfon cntenon are achieved

Description of Passive House window

Aluminium dadded smber frame (0,11 WimK)), insuated
by ENERcel (0,06 W/ImK)) and EPS-Foam (0032
WAmK)). Pane thickness 48 mm (4/18/4118/4 ECLAZ),
rebate depth 15 mm, spacer: SWISSPACER Ubmate
PU

Fetaled in the insuaton layes by steed brackets (modeled
with mass equvalency method) Shaded by venetan
blinds. Airtightness by plaster able tapes

| - | i

opd
S

r If‘
o
—

g

Geemayrn Category 1 Caegory 2 Results 00 2eaty
OE 00225-Trar Basers ENERS Bamine ENERSN p- - h 16
) s
Vg pWARRE ar 055 0.72 055 e 1
U WAL 128 054 1.29 051 st0e
Ve IWIOTARE 10 063 1.29 055 06
Uy MV 1M 065 1.76 067 .
Glams waction Ba% 7% 5% Bi% S
9 3% 50 =y E0% oe
Shading Tacor 10% 0% S0 e
1. M06 1856 € 3NJ€ 17516 06
,.‘!’L"”"-“‘Ll! fn1e e aTae nee 06
Lce 2M16 186 42776 1859 ¢
LCC Saving e 406 e .
LCC Savieg 1om, 10% yeedre "'.‘ y ymine "
CO; ppC02e 0% n [ 1= 16
(0: s;mq [} 1% r”:' > 4
O, Saviig 3% % . et . » o m 7 ¥ o

n . . ! Affsrdalie |

WA AN Q
Parsve Moave
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ENERsign primus is a timber aluminium window, insulated by ENERcell, a PVC
foam and EPS foam. The ENERcell material is not only insulation, it carries
also the loads of the glazing, which results in both low thermal losses and high
interior surface temperatures. The shutter housing is directly applied to the
frame and insulated by resolic foam against the wall. This results in an
installation thermal bridge of only 0.024 W/(m2K) including the shutter case.
The rails for the shutter are directly attached to the frame, giving both a highly
aesthetic impression and low thermal bridging values. The window is fixed by
metal brackets into the wall.

The window is compared to a triple glazed Timber Aluminium window installed
in the construction layer with reveal insulation.

The jury praised the high aesthetic standard in combination with the high level
of thermal protection. Favourably judged was also the aesthetically pleasing
integration of the shading and its assembly in the overall concept. According to
the opinion of the jury, a triple glazed window is the correct choice as baseline
window for Germany.

For ENERsign Primus, the jury awarded the

15t Prize in the category Timber Aluminium
in cool, temperate climate



7.5 ENERsign GmbH: ENERsign primus vs. double glazed
window

5

Comp,
Awg,

Manufacturer ENERsign GmbH
Window ENERsign primus vs IV68 douple

3
ReNT
9

ENERsign GmbH applied with ENERsign primus for cold and cool, temperate

1, . . . .

Country - Climate :% -Q- el TrberRiurminiam clllmate. In the cool, temperate climate, ENERsign primus was compared to a
o triple and a double glazing.

Description of baseline window Baseline PH window

ENERsign primus is definitely worthy of a prize. According to the opinion of the
jury, a triple glazed window is the correct choice as baseline window for
Germany.

Triple glazed timber aluminium window (4-16-4, stainless
steel spacer), installed in the center of the construction
layer with reveal insulation. Shaded by venetian blinds.
Airtightness by plaster able tapes. Neither hygiene, nor
comfort criterion are achieved,

The jury decided to grant the price for the climate ENERsign Primus vs. triple
glazed window. For more information, see there.

Description of Passive House window

Aluminium cladded timber frame (0,11 W/(mK)), insulated
by ENERcell (0,06 W/(mK)) and EPS-Foam (0,032
WI/(mK)). Pane thickness: 48 mm (4/18/4/18/4 ECLAZ),
rebate depth: 15 mm, spacer: SWISSPACER Ultimate
PU.

Installed in the insulation layer by steel brackets (modeled
with mass equivalency method). Shaded by venetian
blinds. Airtightness by plaster able tapes.

e

Germany Category 1 Category 2 kgCO2eq/a
DEQ022a-Trier igs ig 4500 € Results ¢ 1qso
primus primus
Uy, WA K)] 112 0,55 1,12 0,55 4.000 € 160
U, WAmK)] 141 0,64 1,44 0,61 3.500 € 140
Uy [W/EK)] 135 0,63 146 0,65 3000 € 120
7

Uyy; W/’ I_()] 1,97 0,65 1,92 0,67 2500 € 100
|Glass fraction 63% 72% 61% 66%
la 64% 60% 64% 60% 20d0€ 50
Shading factor 10% 10% 1.500 € 60

1724€| 1856€| 3.161€| 3751€ 1.000 € 40
Present v. Energy 493 € 38€ 1.039 € 106 € 500 € 20
LcC 2217 € 1894 € 4200 € 3857 € € o
tgg ::::: 1:,:3€ 8;43€ Baseline ENE_Rsign Baseline ENE_Rsign

: primus primus

€O, [kgCOZeq/a] 77 6 162 16 life
CO, Saving 71 145 cycle Category 1 Category 2
CO, Saving 92% 0% costs m Investment mPresentv. Energy ®mCO2 [kgCO2eqfa]

} o
- ’ > ‘ | Affordable Zero www.azeb.eu 5) 18
| E Energy Buildings Passive House

Institute
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4 1 Manufacturer ENERsign GmbH

s Window ENERsign sky vs curtain wall triple
1

Country - Climate * -:.E- Materisl  Timber Aluminium
]

Description of baseline window Baseline PH window

Triple glazed (4-12-4-12-4, aluminium spacer)
timber aluminium curtain wall with IV78 timber
aluminium opening element, installed at the edge
of the construction layer. Shaded by venetian
blinds. Airtightness by plasterable tapes.

Description of Passive House window

Aluminium cladded timber frame (0,11 W/(mK)),
insulated by ENERcell (0,06 W/(mK)) and EPS-
Foam (0,032 W/(mK)). Glazed from the outside
as special kind of curtain wall facade. Pane
thickness: 48 mm (4/18/4/18/4), rebate depth: 15
mm, spacer: SWISSPACER Ultimate PU.

Instalied in the insulation layer by steel brackets
(modeled with mass equivalency methed)
Shaded by venetian blinds, Aitightness by
plaster able tapes.

Germany Category 1 Caegory 2

<ults #0020

0E (0225-Triar Terber o | ENERsge | Timoarat | ENERegn 0006 Results 7 “’

OW tripe oy QO trgle ey
U pwAmRp 072 055 0.72 055 0006 100
O MWL 1% 054 1,18 0.76
U IVIOTCE 1M 062 1.26 0.72 10006 (
Uy MUK 148 063 1.52 0.72
Glass traction 5% T2% ) 4% 1000 e E
9 5% S0 5% 0%
Shading factor 10% 0% 1000 '
I vestimant Y | . & 46406 42746
\Presant v. Emeigy nae 12¢ i€ e fome 2
Lce »B3i€ 136 5356¢ 450146
LCC Saving s aue e -
LCC Saving Ry 16% nn r:a N CAY ENER"on oy TV .:: o oW Reagn
€O, p3C020 0% 23 2 m @ ve e ve
€0, Saving 73 7 ‘:;": aNpay 1 20300y 2
0, Saving 3 % sinvesmert  @Preomiy Eneeyy  @CO2 gl 020y

g Afferdalie [¢ WvW 20 U Q 2
\ Erergy dabing Pecsve Aare

Mty

7.6 ENERsign GmbH: ENERsign sky vs. triple glazed window

ENERsign GmbH applied also with ENERsign sky vs. a triple glazed curtain
wall construction for cold and cool temperate climate.

ENERsign sky is a variant without visible frames in development, which shell
be placed in the market of curtain wall facades.

The jury praised the narrow, high esthetic frames as well as the cutting edge
vision and emphasis ENERsign GmbH to further develop ENERsign sky.
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(E Manufacturer 15
<&@ Window 15

*
Country * Climate :%g

Description of baseline window

Aluminium cladded timber frame (0,13 W/(mK)).
Pane thickness:25mm(5/15/5),rebate depth: 15
mm, spacer: Stainless steel with polyurethane as
secondary seal.

Installed in the constructive layer. Airtightness by
silicone. Shades by roller blinds.

Description of Passive House window

Timber - PVC profile with aluminium facing shell.
SEPS insulation (0.039 W/mK) in the jamb, XPS
(0.032 W/mK) in the head and sill profile. Pane
thickness: 48 mm (4/18/4/18/4), Swisspaver
Ultimate. Rebate depth: 17 mm. Installed by steel
brackets (modled by mass equivalency method)
in the insulation layer. Shaded by roller blinds.
Airtightness by plaster able tapes.

A1,
-.- Material Timber Aluminium
oS

Baseline PH window

L
all- llE

oA 4t

China Category 1 Category 2
(CNO0O2a-Beijing Timber al. 15 Timber al. 15
double double
U, W/(mX; 112 0,53
Uy Wi(mXK 1,40 0,77
Uy [W/(m?K) 135 0,68
[Uwz IW/m?K) 3,18 0,75
Glass fraction 67% 62%
lo 63% 53%
Shading factor 10% 10%
45€ 629€
Present v. Energy 732€ 107 €
Lcc 1177 € 736 €
LCC Saving 1€
LCC Saving 37%
CO, [kgCOZeq/a] 14 8
CO, Saving 106
CO, Saving 93%

Results kgCO2eq/a
1400€ 120
1.200€ -
1.000€ o
800€
60
600 €
400€ 40
200€ 20
- € o
Timber al. Timber al. 15
" double double
life
cycle Category 1 Category 2

costs mnvestment mPresentv. Energy ®mCO2 [kgCO2eqfa]

- o it Affordable Zero www.azeb.eu
A E Energy Buildings

)
2
Passive House

Institute

7.7 —-15-

15 is a Timber Aluminium window, installed in the insulation layer. The
window is supported at the bottom by a timber beam and at the sides and
top by steel brackets. It is shaded by a roller blind and compared with a
double glazed window frame installed at the edge of the construction layer.
The baseline window’s shutter housing is not insulated against the concrete
causing very high levels of thermal bridging.

The jury praised the energy and cost efficiency of this window. Care should

be taken regarding the connection of the roller case and the plaster. This
connection might cause high maintenance efforts.
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Mbg

Manufacturer 16
Window 16

*
Country *

Description of baseline window
68mm width timber frame , two pane glasses

Description of Passive House window

Timber frame with external PVC-aluminium shell
and insulation (XPS 035); Pane thickness: 45
mm (5/15/5/15/5), rebate depth: 13 mm. Spacer:
SWISSPACER Ultimate.

Climate *

1
N ¢
-.- Material Timber Aluminium
2y
Baseline PH window

W Egj
E[ ; e,

L h-

(China Category 1 Category 2 Results kgCO2eqia
(CN0013a-Tianjin Timberal | 16 | Tmberal | 16 Y athE 20
double double ’
1.80 0.70 1000€ 100
137 0,80
1,80 081 800€ 80
3,06 0.1 600 € 60
67% 65%
S0% 604 400€ 40
Shading factor 10% 10%
359 € 727 € 200€ 20
Present v. Energy 695 € 176 €
LCC 1055 € 903€ - € 0
LCC Saving 152 € Timber al. 16 Timber al. 16
LCC Saving 14% § double double
C0, [gCOZeq/a] 100 15 ove Category 1 Category 2
CO, Saving 85 costs
CO, Saving 85% minvestment wPresentv. Energy = CO2 [kgCO2eqfa]

O
22
Passive House

s “Tope | Affordable Zero WAV azeb el
‘ E Energy Buildings
- g Sl s Institute

7.8 -16--

Timber Aluminium window, installed in the insulation layer, supported by
steel brackets. It is shaded by a venetian blind and compared with a double
glazed window frame installed at the edge of the construction layer. The
baseline window’s shutter housing is insulated by a highly rigid EPS block
against the concrete, causing relatively low levels of thermal bridging.

The jury praised the high energy and CO2 savings of this window.

The prices given for the shading is not plausible (75 € for a venetian blind)
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R

Manufacturer
Window

PR N .
Country \\.:,’," Climate

Description of baseline window

Double glazed (3/14/3) Timber window with aluminium
Spacer. Shaded by venetian Blinds.

Installed in the construction layer with reveal insulation.

Description of Passive House window

HPL cladded version of smartwin compact: Timber frame

(SprucelFir, 0.11 Wi(mK)), insulated by low dense timber-

fiber board (0,04 W/(mK)). Glazing: 4/18/4/18/4, Glass
intersection: 15 mm. Spacer: SWISSPACER Ultimate.

Shaded by venetian blind in narrow case built by the
window manufacturer to minimize the thermal bridge.

Installed in the insulation layer by wooden frame
connector. Airtightness by plaster able tape.

Narrow
case for
venetian
blind

PARK Byoungyoeol,

Architecture studio Time, Human and Space
smartwin compact hpl triple

1,
=@= Material  Timber HPL
s
Baseline PH window
;-e

i ]
| |

l
mE =i

|
\

Korea Category 1 Category 2
KROC0Za-Jeonju Tanber sl | amaiivit | Tanbarel | smaiiei e Results kgCOZe;é:
double | compacthpl | double | compacthpl :

friple trple 3500€
U, VAR 1,36 0,60 1,36 0,60 s000¢ 200
U WHmK)] 1,76 0,86 1,66 0,78 : 150
Uy [WHmMK)] 1,66 0,73 1,74 0,75 2500€
Uy WHmK)] 2,40 0,74 2,31 0,77 2000€ it
[G1ass fraction 69% 76% 6% 71%
g 64% 51% 64% 54% 1.500/€ 50
Shading factor 10% 10% 10% 10% 1.000 €

1.056€| 1254€| 2046€| 2420€ 500 € 0
Present v. Energy 4T5€ 68€| 13a1¢€ 135€
Lcc 1531€]| 1322€| 3.387€| 2555€ - € Timber a i — i -50
i imboer al. smal n imber al. smal n

tg ::g 142;9€ ngé double compact hpl double compact hpl
€O, kgCO2e/al 59 o 508 =] life triple triple
[co, Saving 69 200 §Z§'§ Category 1 Category 2
|co, Saving 99% 100% =Investment mPresentv. Energy mCO2 [kgCOZ2eqfa]

o
l’) 23
Passive House

@ « g | Affordable Zero www.azeb.eu
’. E Energy Buildings
O . g . Institute

7.9 PARK Byoungyoeol, Architecture studio Time, Human and
Space, Korea with smartwin compact hpl triple

Smartwin compact hpl is a timber window with weather protection cladding
constructed from high pressure laminate and a very narrow frame. It is
installed in the insulation layer using a plywood frame connector. This frame
connector enables installation of the window right in the middle of the
insulation layer without additional load-bearing elements, thereby avoiding
additional thermal bridge losses.

The narrow shutter housing, as well as the rails is made by the window
manufacturer themselves and becomes an integral part of the window,
which is both cost-efficient and nearly thermal bridge free. The choice to
use HPL instead of aluminium for the cladding allows the manufacturer to
offer various designs and a high grade of individualization. The window sill
is also from HPL and is directly inserted into the frame.

The smartwin is compared with a double glazed 56 mm timber window. The
high performance glazing is imported from Europe.

The jury praised the high aesthetic and innovative standard in combination
with high levels of thermal protection.

For smartwin compact hpl, the jury awarded the

3" Prize in the category Timber Aluminium
in cool, temperate climate
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Lifecycle costs savings and CO, savings

50%

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

life
cycle

costs,

= Cost saving %

CO2 saving %

ES101
Shandong H

1st Prize
Aluminium
cool, temperate

115 Serie Passiv
Hebei Orie

TN W S

2nd Prize
Aluminium
cool, temperate

Pural eco90
Beijing W

Special Prize
Aesthetic &
Innovation

Universal Series
Cascadia W

co,
100%

98%

96%

94%

92%

8 | Aluminium & GRP windows
in cool, temperate climates

For the cool, temperate climate zone, four windows were entered into the
category Aluminium:

- 18

- Shadong Huajian Aluminium Group, China with ES101

- Hebei Orient Sundar Window Co. Ltd., China with 115 Serie Passiv
- Beijing Wuddy Building Technology, China with Pural eco 90

The assessment of the award allows the giving of prizes to two of the four
participants in the category cool, temperate climate | Aluminium. The jury
decided as follows:

1st prize to Hebei Orient Sundar Window Co. Ltd., China with 115 Serie
Passiv
2 prize to Beijing Wuddy Building Technology, China with Pural eco 90

Only one window was entered into the category GRP windows, so
according to the award rules it is not possible to grant a regular prize. But
the Cascadia Universal Series entered by Cascadia, Canada convinced the
jury by its high aesthetic quality, slim frames, high levels of energy savings
and very reasonable investment costs.

As a result, the jury granted the

Special Prize Aesthetic and Innovation to Cascadia Universal series.
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81 -18-

B ") Manufacturer 18
Window 18
. 18 is a thermally separated and insulated Aluminium window, which is
o ‘ ' . . . . . .
Eountiy * Ciimate =@~ Vaterial  Aluminium mstallled in .the insulation layer gsmg steel brackets. It is shadgd by a
A 3 venetian blind and compared with a thermally separated, non-insulated

double glazed window frame installed in the center edge of the construction
Description of baseline window Baseline PH window . . ) o
Thermally separated aluminjum frame. Pane thickness: r layer. Thg baseline window’s ro!ler shutter. case is insulated by EPS-f.oar.n
2 i po|y)s’ur§i o a6 sacondary sea, aialld i he [j _ ! . block against the concrete causing a relatively low level of thermal bridging.

= =
= .

constructive |layer. Airtightness by silicone. Shaded by
roller shutter.

Comfort- as well as hygiene criterion are not achieved.

The jury praised the high energy and COz2 savings of this window.

B

g

Description of Passive House window

Thermally separated aluminium frame, insulated with PIR
(0,022 WI{mK)). Pane thickness: 47 mm (5/16/5/16/5),
rebate depth: 18 mm, spacer: SWISSPACER Ultimate

with polyurethane as secondary seal. Installed in the ;'
insulation layer. Fastened by steel angles. Shaded by
venetian blinds. Air tightness by way of specialist tapes. e

Comfort- as well as hygiene criterion are achieved

l[]rm:b i
@]

i 18

China Category 1 Category 2 Results kgCO2eqfa
CNOOO2a-Bejing Reference 18 Reference 18 3500€ 300
Window Window

U, WAmK)| 127 0,58 127 0,58 3000€ 250

U, [WHmK)] 277 0,78 268 073

Up W/mK)] 185 072 193 074 2500€ 200

Uy W/ mK)] 384 084 334 084 2000€

|Glass fraction 73% 56% 74% 58% 150

la 63% 52% 63% 5% 1500 €

Shading factor 10% 10% 10% 10% 100
629€ 1.409€ 1177€ 2844€ 1000€

Present v. Energy 982 € 182€| 1.802€ 362 € 500 € 50

Lcc 1611€ 1592 € 2979€ 3306 €

LCC Saving 20€ - 327€ - € 0

LCC Saving 1% 1% Reference Reference

€O, [kgCO2e0/a] 144 7 261 2 life Window AB5 Window AB5

CO, Saving 127 229 g:{z Category 1 Category 2

CO, Saving 88% 88% minvestment mPresentv. Energy mCO2 [kgCO2eqfa]

i O
- o s Dot Affordable Zero AW azebieu Q 24
/ L E Energy Buildings Passive House

Institute
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5

Comp,

ON

AWgHg
zo";‘)

Ny

Window ES101

*
Country : Climate g%

Description of baseline window

Thermally separated, double IGU-glazed (6/12/6)
aluminum window. Depth of frame: 52 mm.
Spacer: Stainless steel.

Installed in the construction layer. Shaded by
venetian blind.

Comfort- as well as hygiene criterion are not
achieved.

Description of Passive House window

Thermally separated aluminium frame; insulated
with resolic foam (0.023W/(mK))

Pane thickness: 54 mm (6/18/6/18/6), rebate
depth: 17 mm, spacer: SWISSPACER Ultimate
with polyurethane as secondary seal.

Installed by steel angles in the insulation layer.
Shaded by venetian blind.

Comfort- as well as hygiene criterion are
achieved

Manufacturer Shandong Huajian Aluminium Group

1
o

e

China Category 1 Category 2
Cl ifang i ES101 Baseline ES101
U, [WimK)] 1,27 0,53

U, [W/(m?K)] 3,97 0,81

Uy [W/(m2K)] 2,16 0,69

U WIm?K)] 4,23 0,82

Glass i 2% 60%

(] 63% 51%

Shading factor 10% 10%

Investment 537€ 884€

Present v. Energy 946 € 152€

LCC 1484 € 1.036 €

LCC Saving 448€

LCC Saving 30%

CO,[kgCO2eq/a] 147 15

CO, Saving 132,45179

CO, Saving 90%

1.600€
1400€
1.200€
1.000€
800€
600 €
400€
200€
life

cycle
costs

kgCO2eqfa
160

140
120
100

80
60
40
20

~ « | | AffordableZero www.azeb.eu
| E Energy Buildings

25

8.2 Shadong Huajian Aluminium Group, China with ES101

ES101 is a thermally separated and insulated Aluminium window, which is
installed in the insulation layer using steel brackets. It is shaded by a
venetian blind and compared with a thermally separated, not insulated
double glazed window frame installed in the center edge of the construction
layer. The baseline window’s roller shutter housing is not insulated against
the concrete, causing a very high level of thermal bridging.

The jury praised the high energy and COz2 savings of this window.
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8.3 Hebei Orient Sundar Window Co. Ltd., China with
Moser 115 Aluminum System Passive Window

Moser 115 Aluminum System Passive Window

e NP Hebei Orient Sundar Window Co. Ltd. is currently holding 3 certificates for
Eauntry Hlimate :%2 ',?: Maarial  Alurmintur Passive House windows and for one Passive House entrance door, all for
the cool, temperate climate. Another window is in the process of
Description of baseline window Baseline PH window certification.

Thermally separated, double IGU-glazed (5/12/5)
aluminum window. Depth of frame: 74 mm.
Spacer: Stainless steel.

Installed in the construction layer. Roller shutter.

115 Serie Passiv is a brand new Aluminium window concept specially
designed in cooperation with the Passive House Institute to achieve the

Bessfintinn of Bassive Housewindon efficiency class phA for passive house windows.
Narrow thermally broken aluminum integral
window frame with PU- and EPS isnulation
thickness: 51 mm (5/18/5/18/5), rebate depth: 15
mm, spacer: SWISSPACER Ultimate.

Shaded by roller blind, installed in the insulation
layer, supported by Blaugelb Triotherm+.

This target is achieved by a very slim frame and two layers of insulation.
The window is installed in the insulation layer. Supported by Meesenburg
blaugelb Triotherm installation system. It is shaded by a roller blind and
compared with a double glazed, thermally separated aluminium window
frame installed in the center of the construction layer. The baseline
window’s shutter housing is not insulated against the concrete causing a
very high level of thermal bridging.

Airtightness by plaster able tapes.

The jury praised the high aesthetic quality of the window concept with its
slim frame as well as the energy and cost efficiency of this window. Care
should be taken regarding the connection of the roller shutter housing and
the plaster. This connection might cause high maintenance efforts.

Category 1 Category 2 kgCOZeqla . . .
i | Moser 115 | Alminium | Moser 115 | |1 400 ¢ Resuits 165 For 115 Serie Passiv, the jury awarded the
double Aluminum double Aluminum
— 1.200€ 140
1,44 0,53 120
3,14 0,73 T.000€ . . .. . .
201 | 0% sooe e 15t Prize in the category Aluminium in cool, temperate climate
|Glass fraction 74% 74% 890 60
la % 53% 400€ 40
Shading factor 10% 10% 200€ 20
324€ 584 € _e
Present v. Energy 920 € 80€ Aluminium Moser 115 Aluminium Moser 115
LcC 1.244€ 664 € double Aluminum double Aluminum
LCC Saving 580 € SVS*?"' SVS*?"'
Lce Saving 47% ) assive assive
€0, [kgCOZeqa] 3 1 ||fe| Window Window
CO, Saving 142 g:; Category 1 Category 2
CO, Saving 99% minvestment mPresentv. Energy mCO2 [kgCO2eqfa]

o
J i s Dine Affordable Zero www.azeb.eu 5—) 25
) E Energy Buildings Passive House

Institute
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[ Y Manufacturer Beijing Wuddy Building Technology

Window Pural eco 90
* 1,
Country : Climate =l .: Material  Aluminium
1]
Description of baseline window Baseline PH window

78mmwide, thermally seperated and insulated
aluminum frame with double glazing ( 5+16+5)
Instalied in the construction layer, shaded by
venetian blinds

Jﬁl
Description '

Thermally broken aluminum frame with PU-foam
core (0,051 W/(mK)). Pane thickness: 44 mm
(4/16/4/16/4), Rebate depth: 15/18 mm. Spacer:
Swisspacer Ultimate.

Instalied in the insulation layer, supported by high
rigid EPS (bottom) and steel brackets (mass
equivalency method) on side and top. Shaded by
venetian blinds

Airtightness by plaster able tapes. of Passive
House window

~g

him Category 1 Category 2 A Results 4300 20aly

00023809 A | Pu eoot0 | Amiium | Purel ecoi0 12006 S s
tete Dude

U (Wil 120 Q 10M0e 10x

o (WA 190 078

U AR 155 078 oe

W WARPRY 320 LE1]

|Glaws tracion 74% a/% -

9 0% 0%

Shading fsctor 0% 0% e 1

Iew esyment me T ne

Pmemty, Energy 06 e €

Lec 1087 € 3¢ P

LCC Saving 2:e AN Pudatcd)  Alminy i1l acol

LCC Lnni 21% s N

€0, [%3CO 20q3] 10 9 'P‘ oy 1 Po—

€O, Saving 01,0316 bt )

€O, Saving % sinvertrert  @Preomiy Eneeyy  ® s 020

Affsrdabie | WVW 290 6u Q
ey dabt Prrsve Moore
Jos

8.4 Beijing Wuddy Building Technology, China
with Pural eco 90

Pural eco 90 is a highly innovative and proven Aluminium window concept
with a load bearing core of high rigid Polyurethane foam in its center.

The window is installed in the insulation layer, supported at its bottom by
highly rigid EPS foam and steel brackets at the side and top. It is shaded by
venetian blinds, the shutter case is thermally separated by highly rigid EPS
foam.

Pural eco 90 is compared with a double glazed, thermally separated and
insulated aluminium window frame installed in the center of the construction
layer. The baseline window’s shutter housing is insulated against the
concrete causing a relatively low level of thermal bridging, and in
combination with the insulated frame relatively low overall energy losses.

The jury praised the high aesthetic quality of the window concept, as well as
its energy and cost efficiency. The jury suggested connecting the upper part
of the frame with the highly rigid EPS block supporting the shutter housing
to avoid the steel brackets and by that to decrease the thermal bridge of the
installation at this point.

For Pural eco 90, the jury awarded the

25! Prize in the category Aluminium in cool, temperate climate
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m Manufacturer
A M’(‘su, -
Window

Country I * I

Description of baseline window

Cascadia Windows - 400 Series Fiberglass punched and
strip window system with optional 300 or 325 Series
operablevent inserts. Typically provided in double
glazing.

Airtightness connection to wall by airtightness tape.
Installation in the constructive layer.

No shading, because that is not common in the
Vancouver area.

Description of Passive House window

Cascadia Windows - Universal Series PH Fiberglass
punched and strip window system. Triple glazed.

The series was developed to provide high thermal quality
at low investment costs.
Airtightness connection to wall by airtightness tape.

Installation fixed in the construction layer, but overlapping
with the insulation layer for both, low thermal bridges and
low installation costs.

No shading, because that is not common in the
Vancouver area.

1,
s

Cascadia Windows Ltd.
Cascadia Universal Series

Climate ;‘%

Material GRP

PH window

Baseline

Categ

Energy Buildings

BREE

Institute

. gory 1 kgCO2eqla

Canada | CAOOG3a- | vowersat | | universa so00¢ Results g
Series Series
U, Wim*K)] 140 0,60 140 0,60 5000€ 200
U, [WAm?K)] 1,50 0,88 165 0,86
Uy [W/(mX)] 168 0,73 188 0,77 4000€
Uy; WImK)] 282 0,84 269 0,84 150
Glass fraction 62% 1% 71% 0% 3000€
la° 1% 53% 1% 53% 100
Shading factor 10% 10% 2000€
15711 € 1.608 € 3710€ 3555€
Present v. Energy 692€ 70€|  13s0€ 152€ 1000 € 50
Lcc 2263€ 1.678 € 5060 € 3706 €
LCC Saving 585€ 1354 € - € 0
LCC Saving 26% 27% Baseline Unive_zrsal Baseline Unive_zrsal
€O, [kaCOZeq/al 108 11 210 24 life Series Series
CO, Saving 97 186 gz:lé Category 1 Category 2
CO, Saving 0% 89% mnvestment mPresentv. Energy mCO2 [kgCOZeqfa)
o
Affordable Zero www.azeb.eu Q 28
Passive House

8.5 Cascadia Windows Ltd., Cascadia Universal Series

Cascadia Universal Series 90 is a highly innovative frame constructed from
glass fiber reinforced plastic composite (GRP) and insulated by resolic
foam. The series was specially developed to meet the passive house
standard, as well as to reduce production costs. With this system inside
opening as well as outside opening windows can be assembled. As
external shading is not common in the region where the manufacturer is
located, the entry was accepted without shading.

The Universal Series is compared to the Cascadia 400 series, which is
constructed from the same material, also insulated but double glazed.
Astonishingly, the investment costs of the new Universal series are in the
same range as the 400 series, but with far poorer thermal quality.

The Universal Series is installed partly in the construction layer to
guarantee a safe, clean and fast installation. The 400 Series is installed at
the edge of the insulation layer.

The jury praised the aesthetic and innovative qualities of this window
concept, combined with very reasonable investment costs and its high
energy and cost efficiency, especially compared to a relatively good
baseline window.

In the category GRP windows, only one window was entered. So according
to the assessment of the award it was not possible to grant a regular prize.
But Cascadia Universal Series convinced the jury by its high aesthetic
quality, slim frames, high energy savings and the very reasonable
investment costs.

Due to that, the jury granted the

Special prize Aesthetic and Innovation to
Cascadia Universal series.
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9 | Warm, temperate and
‘ warm climates

For the warm, temperate and warm climate zone applied:

Timber Aluminium
- ThermaDura, New Zealand with DesignLine
- Daimaru Kogyo LTD, Japan with smartwin compact hpl double
- Blumer Lehmann, China with smartwin compact hlp triple
- SEDA. Windows&doors, New Zealand with smartwin compact hpl
double

Timber
- 30
- Pisetta Romano di Pisetta Diego e Marco snc, ltaly with IDEA 85
- ThermaDura, New Zealand with NatureLine 90 passive

Aluminium

Lifecycle costs savings and CO, savings co, - Quingdao Rocky Window Co., Ltd., China with Rocky 110 Roller
50% m Cost saving % CO2 saving % 120% blind

1st Pri Special Prize Special Prize . . . .
. warn empeeworn - Quingdao Rocky Window Co., Ltd., China with Rocky 110

° Timber Aluminium st pri 100% .
warm e " Integrated shading
30% Timber
80%
20%
0% For the category Timber Aluminium, the jury decided to award
10% I | I I 1st prize to smartwin compact hpl to Daimaru Kogyo, Blumer Lehman
o 11 11 11 40% and SEDA
0% I I I I a0% For the category Timber the jury decided to award
1st prize ZEN by Eurofinestra
-20% 0%
life DesignLine smartwin = smartwin =~ smartwin ~ smartwin =~ smartwin 30 ZEN NatureLine Rocky110 Rocky110
t hpl t hpl t hpl t hpl t hpl 90 i (RB) (1S) . . . .
e esble e double deuble P The jury dedicated also 2 special prices
ThermaDura Daimaru Ko Blumer-Leh SEDA. wind SEDA. wind ~ SEDA, 30 Eurofinest ThermaDura Quingdao R Quingdao R SpeCiaI Prize Economy tO ThermaDUra NatUreLine 90 passive
Daimaru,
Blumer Special Prize Shading & Installation to Quingdao Rocky Window for

Rocky 110
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9.1 ThermaDura, New Zealand, DesignLine
Manufacturer ThermaDura

Window DesignLine 90 passive
ThermaDura is a small Timber and Timber Aluminium window manufacturer
Ve . . . .
Climate -®- Material  Timber-Aluminium based close to Dunledln, NZ, who is producing European style windows. .
Hardware and glazing are imported from Europe. Thermadura entered their
. . . . . Timber Aluminium window DesignLine and the Timber window NatureLine.
Description of baseline window Baseline PH window
Therm_ally separ_ated, d_ouble IGU-glazed
(4/162'"4) a'l%“"u_m window. Depth of frame: 46 ! - | DesignLine is a Timber Aluminium window, installed partly in the insulation
mm. spacer: uminium. : L . .
Installed in the construction layer with reveal B L 2 layer and shaded by a ZIP screen. The window is compared to a thermally
insulation. Shaded by fabric screen. } separated, industrially produced Aluminium window. It is poorly installed,
Comfor aswell 4w hyglens crierion A net g according to recommendations of a well-known producer of insulation

material.

Description of Passive House window |

£ 28
Timber aluminium frame. High performance triple i" ; l - Despite the poor installation of the baseline window and due to the cheap
glazing (4-20-4-20-4). Spacer: Swisspacer . . . . . . .
Ultimate. industrial production of the same, it was not possible to achieve high
economic benefits looking at the assessment of the award. But this
- \ changes for the real situation in New Zealand, where electricity is the main,
) 3 expensive source of heating energy, often used directly, in other cases

utilized in poor air-to-air heat pumps.

Installed at the edge of the construction layer.

Shaded by fabric screen. Airtightness by plaster \‘ J—
able tapes. \

The jury praised the high energy and COz2 savings of this window as well as
the, relative to New-Zealand baselines, best practice standards of

- installation. Care should be taken regarding the connection of the roller
' shutter housing and the plaster. This connection might cause high
maintenance efforts.

New Zealand Category 1 g Results kgCO2eqla
NZ0013a-Dunedin Baseline | Designline | Baseline | Designline | |6.000 € 200
U, [WimK)| 1,36 0,52 1,36 0,52 T
Uy [W/(mZK)] 3,26 1,06 3,15 1,07 5.000 € 160
Uy [W/(mK)] 2,08 0,76 2,16 0,80

Uz WHmMZK)] 3,62 0,84 3,34 0,86 4.000 € b
Glass fracti 73% 65% 76% 65% 120
g 64% 53% 64% 53% 3.000€ 100
Shading factor 12% 12% 12% 12% 80
Investment 2157 € 2656 € 3.557 € 5016 € 2.000 € 50
Present v. Energy 621 € 28€ 1.187 € 33€

Lcc 2779€| 2685€| 4744€| 5048€| |1.000¢€ 40
LCC Saving o4 € = 304 € 20
LCC Saving 3% 6% - € 0
€O, [kgCOZeq/a] 07 1 185 5 life Baseline DesignLine Baseline DesignLine

CO, Saving 92 180 cycle Category 1 Category 2

CO, Saving 95% 97% costs s |nvestment mPresentv. Energy ®CO2 [kgCO2eqfa]

. o
p D Affordable Zero VAW a8 el \,) 30
.4 | E Energy Buildings Passive House

Institute
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M') Manufacturer Daimaru Kogyo LTD

gy Window

oo (@]

Description of baseline window

Doutle gazed (¥14/3) Timber window with suminim Spacer
Shaded by venctian bind. In the region rtence shading =
common. For the reason of comparatxity, the screen was
used

nstalied in the construction layer with insulated shutler box

Climate

Description of Passive House window

HPL cladded version of smartwin compact: Trmber frame
(Speuce/Fir, 0.11 WmK)), nsulsted by low dense trmber-fber
board (0,04 Wi(mK)). Glanng: 4164, glass rtersecton 15
mm. Spacer: SYISSPACER Ultimate

Shaded by fabnc screen n narrow case buk by the window
marsfacturer o minmze the thermal bodge

nstalied in the reuation layer by wooden frame connector
Artghtness by plaster able tape

Petrit yowen 1t 157 b lra e el breige
M rasee B

‘s
~
-9
¢

NMateral

Baseline

I «
:

smartwin compact hpl double

Timber HPL

PH window

a0
—
4]

Japan Cangory 1 Canory 2 Results »;c-nmu|
FO0eaTaametsu | Toeral | sronwn | Teoeral | smenwn L0006 o |
ontN corpes Y onte coroel v
11302 fupe . 1
Uy [wom 184 112 104 112 ne .
W [y 176 119 104 100
U (WO LE&] 121 (82 124 25006 10
U TR 25 14 250 13 ne
Glass fracson [T T [y %
9 e [ re (X 19we
Shading factor 10% 12% 10% 12% 10006 ‘
|levwetrnant e 1107 ¢ 248810 28w e at0 @
|Proseet v. Enemy e 1 e ane ige
Lcc 13n¢ 120¢ A3 ¢ IZMe .
LCC Sawirg 26 1226 oreig SRS naOW
LCC Saving ™ ™ utie o hel xphe et npt
COs [Fpoo2ra s s ) 1 s ve o
CO, Syvirg » 00 \"‘;‘: yeowy | o
€O, Syving aT% a7% ot =f > 70209y

n . . ! Affsrdalie .

WiV 229D 6y Q
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9.2 Daimaru Kogyo LTD, Japan with smartwin compact hpl
double

Smartwin compact hpl is a timber window with a weather protection
cladding from high pressure laminate and a very narrow frame. At this
specific location, even it is in warm, temperate climate, due to the narrow
and well insulating frame, a double glazing is sufficient to achieve both, the
hygiene- and the comfort criterion.

It is very interesting, that this window achieves the Passive House windiw-
efficiency class phA even with its double glazing.

The smartwin is installed in the insulation layer by a plywood frame
connector. This frame connector opens the possibility to install the window
right in the middle of the insulation layer without additional load bearing
elements avoiding additional thermal bridge losses.

A big issue with the relatively thin insulation in warm, temperate climates
(here 14 mm) is to implement the case for the shading invisible to meet high
aesthetic standards as well as with low thermal bridges for climate
protection. The smartwin solution is a flipped ZIP screen, rolling at the
outside. The case for the screen as well as the rails is made by the window
manufacturer himself and becomes an integral part of the window, which is
both cost efficient and nearly thermal bridge free. The choice to use HPL
instead of aluminium for the cladding allows the manufacturer to have
various designs and a high grade of individualization. The window sill is
also from HPL and is directly inserted into the frame.

The smartwin is compared with a double glazed 56 mm timber window. The
high performance glazing is imported from Europe.

The jury praised the high esthetic and innovative standard in combination
with high thermal protection and the innovative shading.

For smartwin compact hpl, the jury awarded the
15t Prize in the category Timber Aluminium
in warm, temperate and warm climate
Daimaru Kogyo LTD is sharing this prize with Blumer Lehmann and SEDA.



Cop
"WQ;M

Window

kil Y
Country * Climate ',.

Description of baseline window

Double glazed (4/16/4) Timber Aluminium window with
aluminium Spacer. Shaded by fabric screen. In the region
interior shading is common. For the reason of comparability,
the screen was used.

Installed at the edge of the construction layer with insulated
shuttercase.

Description of Passive House window

Timber frame (Spruce/Fir, 0.11 W/{mK)), insulated by low
dense timber-fiber board (0,04 WI(mK)). Glazing: 4/18/4/18/4,
Glass intersection: 15 mm. Spacer: SWISSPACER Ultimate.

Shaded by fabric screen in narrow case built by the window
manufacturer to minimize the thermal bridge. Installed in the
insulation layer by wooden frame connector. Airtightness by
plaster able tape.

Window-production has not started yet.

TN
il TN L]
) .

Fabric screen turned 180° for low thermal bridge in
thin insulation layer

Yo

5) Manufacturer Blumer-Lehmann
smartwin compact hpl triple

Material Timber HPL

Baseline PH window

i

l —
W

}

-

[China Category 1 Category 2 Results kgCO2eq/a
[ICNOQO1a-Shanghai Timberal. | smariwin | Timber al. smartwin 4.000€ 80
double | compacthpl| double | compacthpl
friple friple 3500€ 70
1,45 0,60 1,45 0,60 S 66 80
1,40 0,86 1,42 0,78 50
1,64 0,73 1,76 0,75 2500€
2,06 0,79 2,00 0,82 _ 40
67% 76% 66% 1% 30
lg 0% 0% 0% 0% 1500€ -
Shading factor 10% 12% 10% 12% 1000€ i
885 € 1.198€ 2554€ 3.051€
Present v. Energy 37 € 122€ 690€ 288€ Pa0E 0
LCC 1.202 € 1.320€ 324 ¢ 3.339¢€ -10
LCC Saving E 118€ B 95€ Timber al. smartwin Timber al. smartwin
LCC Saving 10% 3% double compact hpl double compact hpl
EO;[kgCOZeqla] N vy 67 0 life triple triple
|co, saving 33 67 cycle Category 1 Category 2
|°°1 Saving 112% 101% costs mnvestment mPresentv. Energy mCO2 [kgCO2eqfa]
@]
Affordable Zero www.azeb.eu Q 33
Passive House

Energy Buildings

PR

Institute

9.3 Blumer-Lehmann, Shanghai, China with smartwin
compact hpl triple

Smartwin compact hpl is a timber window with weather protection cladding
constructed from high pressure laminate and a very narrow frame. It is
installed in the insulation layer using a plywood frame connector. At this
specific location, triple glazing has to be used to achieve the hygiene- and
the comfort criterion. This frame connector enables installation of the
window right in the middle of the insulation layer without additional load-
bearing elements, thereby avoiding additional thermal bridge losses.

A big issue with the relatively thin insulation in warm, temperate climates
(here 14 mm) is the concealed installation of the shutter housing to meet
high aesthetic standards, as well as with low thermal bridging values for
climate protection. The smartwin solution is a flipped ZIP screen, rolling at
the outside. The housing for the screen, as well as the rails is made by the
window manufacturer themselves and becomes an integral part of the
window, which is both cost efficient and nearly thermal bridge free. The
choice to use HPL instead of aluminium for the cladding allows the
manufacturer to offer various designs and a high grade of individualization.
The window sill is also constructed from HPL and is directly inserted into
the frame.

The smartwin is compared with a double glazed 56 mm timber aluminium
window. The high performance glazing is imported from Europe.

The jury praised the high esthetic and innovative standard in combination
with high thermal protection and the innovative shading.

For smartwin compact hpl, the jury awarded the
1%t Prize in the category Timber Aluminium
in warm, temperate and warm climate
Blumer Lehmann is sharing this prize with Daimaru Kogyo LTD and SEDA.
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9.4 SEDA. windows&doors, New Zealand with smartwin

m Manufacturer SEDA. windows&doors compact hpl double

smartwin compact hpl double

Smartwin compact hpl is a timber window with weather protection cladding
constructed from high pressure laminate and a very narrow frame. At this
Climate Material ~ Timber HPL specific location in the warm, temperate climate, a double glazing is sufficient to
achieve both, the hygiene- and the comfort criterion due to the narrow and well
insulating frame.

It is very interesting, that this window achieves the Passive House Window-

Thermally separated, double IGU-glazed (4/16air/4)

aluminum window. Depth of frame: 46 mm. Spacer: . . . . T

Aluminium. Installed in the construction layer with reveal . efficiency class phA even with its double glazing. The smartwin is installed
insulation. Shaded by fabric screen. Exterior shading is i J

Description of baseline window Baseline PH window

not common in the region. The screen was chosen for in the insulation layer using a plywood frame connector. This frame

reasons of compatibility. . . . . . .
S A ———————— connector enables installation of the window right in the middle of the

b = insulation layer, without additional load bearing elements avoiding

Description of Passive House window 7 additional thermal bridge losses.

e ifrrnabrgf_f(iﬁg;ubcgzrkg-gl \\//VVI/((rr:Q)) glﬁg;t;d;%z‘v’v 5 A big issue with the relatively thin insulation in warm, temperate climates
glass ;Pet_eésfacztii:gf ot S fr\évilrisgr/%\ect.ER i l? (here 14 mm) is the concealed installation of the shutter housing to meet
Shaded by venetian fabric screen in narrow case built by g high aesthetic standards, as well as with low thermal bridging values for
the window manufacturer to minimize the thermal bridge. | — climate protection. The smartwin solution is a flipped ZIP screen, rolling at
e T R BE Y Nr en e L | ; the outside. The housing for the screen, as well as the rails is made by the

window manufacturer themselves and becomes an integral part of the

window, which is both cost efficient and nearly thermal bridge free. The
choice to use HPL instead of aluminium for the cladding allows the
manufacturer to offer various designs and a high grade of individualization.
The window sill is also constructed from HPL and is directly inserted into
the frame.

The window is compared to a thermally separated, industrially produced
Aluminium window. It is poorly installed, according to recommendations of a

B

r

Fabric screen turned 180° for low thermal
bridge in thin insulation layer

Category 2

] Results kgCQZeq/a
© compeci 22008 w well-known producer of insulation material. Despite the poor installation of the
3000€ 60 . . . . . .
1,36 1,12 baseline window and due to the cheap industrial production of the same, it was not
3,15 1,06 2500€ 50 . . . . . .
216 124 2 000¢ 40 possible to achieve high economic benefits looking at the assessment of the award.
3,34 1,28 ' . . . . .. . .
[Glass fraction 7% 76% 76% 1% i KiE 5 But this changes for the real situation in New Zealand, where electricity is the main,
l%,.,.,,.,f,m, v | G% | e o 1000€ 20 expensive source of heating energy, often used directly, in other cases utilized in
dea ey e = s00€ 10 poor air-to-air heat pumps. The jury praised the high aesthetic qulality and
e 127€, 1383EL 23w 2903€ S edine oy | Baseine sk | innovative standard in combination with high levels of thermal protection and the
= ct hpl t hpl i i ;
;:{::ggz!m] = A% - 21% e o b innovative shading.
€O, Saving 31 57 cycle Category 1 Category 2
CO, Saving 94% 0% costs mInvestment mPresentv. Energy mCO2 [kgCO2eqfa]

For smartwin compact hpl, the jury awarded the
. g) 1%t Prize in the category Timber Aluminium
i y d 5 ordable Zero www.azeb.eu a8 . .
u . . E EE DS Passive House in warm, temperate and warm climate

Institute

SEDA is sharing this prize with Daimaru Kogyo and Blumer Lehmann.
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9.5 SEDA. windows&doors, New Zealand with smartwin
compact hpl double

v | Manufacturer SEDA. windows&doors
» Window smartwin compact hpl double

Climate wareril  TrenbeEs HPL Here, the smartwin compact hpl double is compared to a traditional outward
opening New Zealand timber window, produced by a craftsperson. It turns
Description of baseline window Baseline PH window out that the smartwin can be produced and installed more cheaply that the

in the construction layer with reveal insulation. Shaded by

Double glazed traditional New Zealand wooden window with . " . .
double IGU-glazing (4/6air/4) and aluminium spacer. Depth of poor quallty traditional timber window.
frame: 42 mm. I IJ | {

Th_e f_rame_ is not painted in the factory, so _for paint@ng atthe
gl el bl e e P In the warm climate of Auckland, the potential savings made by way of the
fabric screen. In the region interior shading is common. For the ’ ’ . .

reason of comparability, the screen was used. o better thermal performance of the passive house window are very small.
Installed in the construction layer with reveal insulation. * ] H e

AT R S BTSRRI , So, the better quality, alrtlghtness and overall concept as well as the
investment costs are dominant.

£l

Description of Passive House window

Timber frame (Spruce/Fir, 0.11 W/{mK3)), insulated by low
dense timber-fiber board (0.04 W/{mK)). Glazing: 4/16/4, glass =

L
intersection: 15 mm. Spacer: SWISSPACER Ultimate. Glazing,

For smartwin compact hpl, the jury awarded the

wood and hardware importet.

Shaded by venetian fabric screen in narrow case built by the
window manufacturer to minimize the thermal bridge.

1st Prize in the category Timber Aluminium
in warm, temperate and warm climate

Installed in the insulation layer by wooden frame connector.
Airtightness by plaster able tape.

i 1 1
Or] SN FY

et \MHJ

SEDA is sharing this prize with Daimaru Kogyo and Blumer Lehmann.

Fabric screen turned 180° for low thermal
bridge in thin insulation layer

2
== i"—

New Zealand Category 1 Category 2 R It
NZ0OO1a-Auckland | Basefine | smartwin | Baselime | smatwin 4500€ esulis
compact hpl compact hpl :
double double 4.000€ 60
245 112 245 112 3500 € o
1,57 1,18 1,36 1,06
2,39 1,21 2,15 1,24 3.000€ 10
; 3,36 124 2.86 128 2500 €
i 7% 6% 56% 1% 2000€ 30
lg 63% 64% 63% 64% 1500€
Shading factor 10% 12% 10%. 12% 1.000€ 20
169%6€| 1370€| 3669€| 2864€ ) 10
Present v. Energy 186 € 1€ 3INe€ PE sooie
LCC 1.882€ 1381€ 4.040€ 2903€ - € 0
LCC Saving 502 € 1136 € Baseline smartwin Baseline smartwin
LCC Saving 7% 28% compact hpl compact hpl
|301|kgc()23qla] ) > ) S life double double
[CO, Saving 27 52 oycle Category 1 Category 2
|co, Saving 4% 89% sams = Investment mPresentv. Energy mCO2 [kgCO2eqfa]

O
: 2 « | per | Affordable Zero www.azeb.eu 5) 3
* E Energy Buildings Passive House

Institute
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R

Window ZEN

~3 ’
Country I I Climate ‘,.

Description of baseline window

Solid timber frame (0,13 W/(mK)) with cork insulation
(0,045 WI(mK)). Pane thickness: 30mm (6/18/6), rebate
depth: 13 mm, spacer: Superspacer Triseal with
polysulfide as secondary seal. Installed in the
constructive layer. Airtightness by silicone. Shaded by
venetian blinds.

Comfort- as well as hygiene criterion are not achieved.

Description of Passive House window

Solid timber frame (0,13 W/(mK)) with cork insulation
(0,045 W/(mK)) and bamboo reinforcement (0,18
WI(mK)). Pane thickness: 50 mm (4/18/4/18/6) with
integral shading in 30 mm air cavity with additional glass
pane to the exterior, rebate depth: 17 mm, spacer:
Superspacer Triseal with polysulfide as secondary seal.
Installed in the insulation layer using steel angles. Air
tightness by way of specialist tapes.

Comfort- as well as hygiene criterion are achieved.

L

Manufacturer Eurofinestra S. A. S.

Material Timber

Baseline

o

b

PH window

|

I

Energy Buildings

BB

Institute

Category 1 Category 2 kgCOZeqia
Tmber ZEN Tmber ZEN 3.500€ Results 35
double double
112 0,52 3.000€ 30
114 054
123 061 2500€ 25
Al a6z 2000€ 20
74% 78%
64% 49% 1.500 € 15
Shading factor 10% 15% 1.000€ 10
2640€ 2456€ )
Present v. Energy 255€ 107€ 500 € 5
LcC 2895¢€ 2563€
LCC Saving 332€ - € 0
LCC Saving 1% ) Timber double ZEN Timber double ZEN
CO, [kgCOZeq/a] 29 4 c""f;e Category 1 Category 2
CO, Saving 25
CO, Saving 85% costs mInvestment mwPresentv. Energy mCO2 [kgCO2eqfa]
o
Affordable Zero waww.azeb.eu kil
Passive House

9.6 Eurofinestra s.a.s, Italy with ZEN

Eurofinestra s.a.s is a north Italian based window manufacturer, who
currently holds 3 window certificates.

The window presented is the most recently certified ZEN window, which is a
timber window for the cool, temperate climate. As the workshop of the
manufacturer is in warm, temperate climate, this climate zone was chosen
for the award.

Eurofinestra solved the issue of high thermal bridging values caused by the
shutter case by using a coupled 3+1 window with shading integrated in the
air gap between the interior triple pane and the exterior single pane.

The window is installed by steel brackets in the insulation layer. It is
compared with an insulated and very well installed double glazed window,
so this baseline is to be considered as remarkably good. Never the less,
ZEN is able to create a life-cycle-cost benefit of 11% and is able to save
85°/o COZ

The jury praised the highly innovative and aesthetic qualities of the window
and shading concept. The jury underlined the exemplary life-cycle-cost
savings in the warm, temperate climate zone compared to a very good
baseline window.

For ZEN, the jury awarded the

15t Prize in the category Timber
in warm, temperate and warm climate
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" 9.7 —30 =
Y l Manufacturer 30

g Window 30
W &' The timber window presented, is for the warm, temperate climate zone and
Country l I Clmete % Material - Timber is made of fir and okume and insulated by a XPS block.
Description of baseline window Baseline PH window 30 solved the issue of high thermal bridging values caused by the shutter

Timber Frama (Fir 0,11 WimK_ olumé 0.13 WimK)

Frame widh 85mm Glazing' 4/18 SSP/33.1 EN2P housing by using a traditional blind.

+ARGON 94%, Spacer: Clvomatech

Fetaled in the construction layer. Shaded by bind r

Comfort- as wel as hygiene riterion are not achieved 5 The window is installed by a blind frame at the edge of the construction
1 p oy .. layer.

Description of Passive House window f‘ Lo - y

Timber Frame (Fir 0,11 WimK, Xps 0035 WmK, okuma

013 WimK) Frame width: 85 mm. Glaang: 331 a i i i i i 1 i i

R LT S B e o o o I The jl:er pralged thg clean installation situation, especially the cgnnectlon to

Spacer SuperSpaces Tr-Seal - l}— - ': the window sill, which allows to cover the bottom frame partly with

retaled between the construction layer and the ; ; ; : ; ;

insulation layer. Shaded by bind. insulation. The jury sgggested moving the. window more to the outside to

Comfort- as wel as ygiene aiterion are achieved reduce the thermal bridges of the installation.

Ll
P s

|
nay Catagory 1 Cangery2 Results kC0Zety
Mot wa-Trarte Timoar N Timoar i) 15006 by
outke oxtk

Yy [womncy 110 020 20006 .
W [Py K 08 50
Uy (WG] 123 ar1 ' D@ ]

| GG 241 L120]
Glss liacon % 0% A 0
ln (25 e
Shading factor 10% 124 ) 20
[tewwatrrent 121e] 1eme e )
|\Prosent v. Eneqy ine me
Lcc 20Re 198 ¢ . )
LCC Savirg 4 Tiresr BouLe 0 Tirter Soutk ¥
LCC Saving o gy 1 tagoey 7
COs [1pCO29'y w0 ] J:n
CO; Swving o costs . ) )
O, Syving are sinvesimert  ®Pressiv Eneryy  8CO02 50200y

' Afferdabie /e WV A290 6u Q
“ Erergy dabings Farsve Avore

sy
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9.8 ThermaDura, New Zealand, NatureLine 90 passive

m Manufacturer ThermaDura
NatureLine 90 passive

ThermaDura is a small Timber and Timber Aluminium window
o manufacturer, based close to Dunedin, NZ, who is producing European
Climate i Material Timber . . .
style windows. Hardware and glazing is imported from Europe.

DESEHRAAT ATHASEIRE WiREEW BESELRHE i Thermadura entered the award with the Timber Aluminium window

Double glazed traditional New Zealand wooden . . . . .
window with double IGU-glazing (4/6air/4) and ! DesignLine and the Timber window NatureLine.
aluminium spacer. Depth of frame: 42 mm. [l = U ] | l

The frame is not painted in the factory, so for - s, . . . . . . . .
painting at the building site, 15% were added on ’ C NatureLine is a Timber window, installed in the insulation layer by steel
the net window price. : j-; strips and shaded by a ZIP screen.

Installed in the construction layer with reveal
insulation. Shaded by fabric screen.

2;:}23;&;_“ well as hygiene criterion are not [ The window is compared to a traditional outward opening New Zealand

" timber window, produced by a craftsperson. It is poorly installed according
Description of Passive House window to recommendations of a well known producer of insulation material. It turns
Timber window frame with high performance out, that NatureLine can be produced and installed more cheaply that the

e gia=ing G420 2b3). SpeTISiRSpRRr poor quality traditional timber window.

Installed in the center of the insulation layer by
steel brackets. Mass equivalency method was

e S U The jury outlined the high craftsmanship quality and practicability of window

and window installation. Care should be taken regarding the connection of
the roller shutter housing and the plaster. This connection might cause high
maintenance efforts.

Airtightnes by plaster able tapes.

Shades by fabric screen.

What looks like a standard window in the eyes of a European window
expert is for New Zealand a very big step forward towards a greater degree

.T(il

New Zealand Category 1 Category 2 kgCO2Zeqfa . .
NZOD13aDunedin | Baseine | Nawelie | Basefine | Nawrelme | | goq ¢ 180 of economy and climate protection.
90 passive 90 passive
245 0,52 245 052 7000 € 180
157 1,06 136 101 6.000 € 10 .
239 | 074 | 215 | 10 5000 € 120 Because that, the jury granted the
3,36 0,92 2,86 1,16 : 100
7% 70% 56% 71% 4.000 € 80
la 63% 53% 63% 53% 3000 € i i i i
Shating factor 2 | ow | % | | - Special Prize Economy to NatureLine 90 passive.
2029€| 2329€| 5819€| 4201¢€ d 40
Present v. Energy 544 € 30€ 1079€ 129 € 1.000 € 20
LcC 3473€| 2359€| 6898€| 4330€ B g
LCC Saving 1.114€ 2.567 € Baseline  NatureLine 80  Baseline  NatureLine 80
LCC Saving 32% 3% e passive passive
€O, [kgCOZeq/a] 85 5 168 20
CO, Saving 80 148 :-zzlé Category 1 Category 2
CO, Saving 95% 88% uinvestment wmPresentv. Energy mCO2 [kgCO2eq/a]

@)
« | me | Affordable Zero www.azeb.eu 5) 37
| E Energy Buildings Passive House

Institute
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Description of baseline window

Thermally separated, double IGU-glazed (6/12/6)
aluminum window. Depth of frame: 52 mm.
Spacer: Stainless steel.

Installed in the construction layer. Shaded by
insulated roller blind.

Comfort- as well as hygiene criterion are not
achieved.

Description of Passive House window

Thermally broken aluminum window frame with
resol-foam insulation (0,023 W/(mK)). Pane
thickness: 48 mm (4/18/4/18/4), rebate depth: 18
mm, spacer: SWISSPACER Ultimate with PU
secondary seal.

Shaded by roller blind, installed in the insulation
layer, supported by high rigid EPS.

Airtightness by plaster able tapes.

Baseline

|
~

Material

% |
|

Manufacturer Qingdao Rocky Window Co., Ltd.
' Rocky 110 (roller blind)

* ‘e-
Country * Climate ",.

Aluminium

PH window

k-
|
=
China _ (_:ﬂte!:‘"y 1 (_:ﬂte!:‘"y 2 Results kgCO2eqia
CN0027a-Qingdao Baseline Rocky110 Baseline Rocky110 1400 € 120
U, [Wi/m’K)| 1,27 0,53
W/(m?K)] 397 0,89 1.200 € 100
Uy [W/(m’K)] 2,16 0,71
Uys WIE K] 3,60 0,80 1.000€ 80
Glass fraction 2% 64% 8O0 €
a 63% 53% 60
Shading factor 10% 10% 600 €
o05€ 883¢€ 400 € “0
Present v. Energy 697 € 111€
Lcc 1302 € 994 € 200 € 20
LCC Saving 308€
LCC Saving 24% - € 0
€O, [kgCOZeq/a] 107 7 life Baseline Rocky110 Baseline Rocky110
CO, Saving 100 cycle Category 1 Category 2
CO, Saving 94% costs ® Investment mPresentv. Energy ®CO2 [kgCO2eqfa]
o
Affordable Zero www.azeb.eu 5) 38
Passive House

Energy Buildings

R

Institute

9.9 Quingdao Rocky Window Co., Ltd., China with Rocky 110
Roller blind

Quingdao Rocky Window is an innovative producer of Aluminium windows,
doors and curtain walls. The company currently holds four Passive House
Component certificates.

Rocky 110 is a relatively slim Aluminium window, achieving Passive House
efficiency class phB, wich is remarkable for an Aluminium window.
Quingdao Rocky Window entered the component in two variants, one
shaded by roller blind, one with integrated shading.

The roller blind shaded variant is installed with the support of highly rigid
EPS foam in the insulation layer. It is compared to a thermally separated
Aluminium window, installed in the construction layer causing high thermal
bridging values.

The jury rated highly the energy and CO2 savings of this window and the
aesthetics of the window due to the relatively slim frame construction.
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’ Y Manufacturer Qingdao Rocky Window Co., Ltd.

L Window Rocky 110 (integrated shading)
Country - Climate :,"" Material  Aluminium
Description of baseline window Baseline PH window

Thermally separated, double IGU-glazed (6/12/6)
aluminum window. Depth of frame: 52 mm.

Spacer: Stainless steel.
Instalied in the construction layer. Shaded by '
insulated rolier blind I ' . ‘r-#-

Comfort-as well as hygiene criterion are not l [ l‘ A

achieved || -
Description of Passive House window - l “ i
Thermally broken aluminum window frame with

resol-foaminsulation (0,023 W/(mK)). Pane

thickness: 48 mm (4/18/4/18/4), rebate depth: 18

mm, spacer. SWISSPACER Ultimate with PU

secondary seal

Shaded by integrated shading between triple
glazing and additional exterior pane. Gap is
ventiated by openings all around the cavity.

Instalied in the construction layer, but thermally
separated fromthe concrete by an element of
resolic foamwith glued in timber blocks where

necessary for statc function _
Airtightness by plaster able tapes. 2|

e

i B

Chna Category 1 Canegory 2 Results 3 CO2ealy
CNNQ73- Qnagd: ._hz""' Rody!10 E\lzﬂ- Rsckyt 13 14006
:L_[/A\ mQ] 127 049
U, (VAR 397 080 12me
Uw [Wm*)) 216 067

os (VI 369 073
Gioss Ecton 2% BN 06

63% 4%

Shad ing factor 10% 10% .

A Bs e 6T1¢€

Prasont v. Energy 8re e

LCC 1302¢ 75 € 0e

LCC Saving 525 €

LCC Saving 40% ¢
CO,; pgCO2eq/) 107 7 we
CO; Sawving 100 ot Siagay ¢ Sagory 2
CO, Saving sy O sivemmert ePreamiv Eneey @ Wy O2ea's

Affertabie. Wi A0 6 \,)
e Peesve Aoore

9.10 Quingdao Rocky Window Co., Ltd., China with
Rocky 110 Integrated shading

Quingdao Rocky Window is an innovative producer of Aluminium windows,
doors and curtain walls. The company currently holds four Passive House
Component certificates.

Rocky 110 is a relatively slim Aluminium window, achieving Passive House
efficiency class phB, which is remarkable for an Aluminium window.
Quingdao Rocky Window entered the component in two variants, one
shaded by roller blind, one with integrated shading.

The variant with integrated shading is installed partially in the construction
layer, mounted on an integrated blind frame from wood and resolic foam.
This installation strategy, developed in cooperation with the Passive House
Institute turns out to be far easier to apply and thus less expensive than
installation completely in the insulation layer.

An inoperable fourth pane is added to the outside of the window. The gap
between this pane and the triple glazing is slightly ventilated and contains
the venetian blind, which is protected from the weather and, as a result,
less expensive. Because a avoided shutter housing is avoided, the
installation thermal bridge value is much lower and further costs are
avoided.

As Rocky 110 was the only participant entered into the warm, temperate
category, Aluminium, it was not possible to give a regular prize. But Rocky
110 along with the innovative shading and installation concept convinced
the jury to grant the

Special Prize Shading & Installation to
Quingdao Rocky Window for Rocky 110
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