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Meteonorm station: Johannesburg Glass U- & g-Value: 6.34 & 0.871 Comfort low & high: 22 - 26 °C
Facade orientation: North-East Control Strategy: Sun and Timer Fabric supplier: -
Building weight: Medium Solar shading: Roller Blind & Curtain Fabric reference: -

Simulation made for project:

Name: 4 family home
Address:

City: Johannesburg
Country:

Type of building: Residential

Project company:
Consultant company:
Simulation consultant:
Installer company:

Installer consultant

Legal notice:

Somfy does not warrant that Energy Saving Simulation Tool software gives exact results. Energy Saving
Simulation Tool software is a simulation tool. Those results are strictly indicative. Therefore, Somfy shall not
be liable for any damages resulting from the use of Energy Saving Simulation Tool results.
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Cooling results
Annual cooling demands and loads

Cooling demand: 9153 kWh 4996 kWh 45.4%| 4157 kWh
Cooling demand per m2: 305 kWh 166 kWh 45.4% 139 kWh
Cooling load: 7808 W 4196 W 46.3% 3612 W
Cooling load per m2: 260 W 139 W 46.3% 120 W

Monthly cooling demand
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Heating results
Annual heating demands and loads

Heating demand: 1707 kWh 1543 kWh 9.6% 164 kWh
Heating demand per m2: 56 kWh 51 kWh 9.6% 5 kWh
Heating load: 2067 W 1940 W 6.1% 127 W
Heating load per m2: 68 W 64 W 6.1% 4 W

Monthly heating demand
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Project: 4 family home Window type:  Single pane

Meteonorm station: Johannesburg Glass U- & g-Value: 6.34 & 0.871
Facade orientation: North-East Control Strategy: Sun and Timer
Building weight: Medium Solar shading: Roller Blind & Curtain

Temperature Results

Window size: 18.29 m2 page : 3/ 14
Comfort low & high: 22 - 26 °C

Fabric supplier: -
Fabric reference: -

Annual temperature graph, daytime 08:00-17:00 (weekly averages)
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Annual temperature facts, daytime 08:00-17:00

No. of hours over 25 degrees without cooling:
No. of hours over 30 degrees without cooling:

No. of hours outside comfort range without cooling:
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Annual temperature graph, nighttime 17:00-08:00 (weekly averages)
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No. of hours over 25 degrees without cooling:

No. of hours over 30 degrees without cooling:

No. of hours outside comfort range without cooling:
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Annual solar transmittance graph (g-value)
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Annual CO2 reduction potential in kg.

Coal: 4,127 kg 2,485 kg| 1,642 kg
Wood: 272 kg 163 kg 108 kg
Oil: 3,931 kg 2,367 kg| 1,564 kg
Gas: 2,900 kg 1,746 kg| 1,154 kg
District heat: 1,814 kg 1,746 kg 722 kg
Electricity: 6,559 kg 3,950 kg 2,610 kg
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Daylight results

Solar radiation from window (Room shown in birds view)

o

For more information see appendix 1.

Solar radiation information

Daylight simulation parameters

e Time of simulation: December 1 9:00

e Room size: 600x500 cm

e Window height: 310 cm

e Window width: 590 cm

e Window level above floor: 3cm

e Direct radiation: 1029 W/m2 (102900 lux)

e Diffuse radiation: 114 W/m=2 (11400 lux)

e Facade orientation: North-East

e Fabric reference & supplier: 1021 | Light neutral - white (White) -
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Input data - Part 1

e City: Johannesburg
e Country: South Africa

e Facade orientation: 45 °

e Room height: 320 cm

e Room width: 600 cm

e Room depth: 500 cm

e Room floor size: 30.00 m2

e Wall U-value: 0.33 W/(m2K)
e Wall weight: Medium

e Window height: 310 cm

e Window width: 590 cm

¢ Window height above floor level: 3cm

e Window size: 18.29 m2

e Window glazing type: Single pane

e Window glazing U-value: 6.34 W/(m2K)
e Window glazing g-value: 0.87

e Application: Interior
e Type: Roller Blind & Curtain
e Material: 1021 | Light neutral - white (White)

e People: 90 W 360 W
e Computers 90 W 90 W
e Artificial light: 200 W 200 W
¢ Additional load: ow ow

e Summary: 380 W 650 W

e Comfort interval: 22 - 26 °C 21 - 25 °C




Project: 4 family home Window type:  Single pane Window size: 18.29 m2 page -8 / 14

Meteonorm station: Johannesburg Glass U- & g-Value: 6.34 & 0.871 Comfort low & high: 22 - 26 °C
Facade orientation: North-East Control Strategy: Sun and Timer Fabric supplier: -
Building weight: Medium Solar shading: Roller Blind & Curtain Fabric reference: -

Input data - Part 2

Conditioned
20.5 /s

Project information

¢ Project name: 4 family home
e Building type: Residential

e Address:

e Zip:

e State:

o City: Johannesburg
e Country:

e Company:

e Contact Person:

¢ Contact information:

¢ Project notes:

e Company:
¢ Consultant making simulation:
¢ Contact information:

e Project status:

e Company:
o Name of the installer:
e Contact information:

e Project status:
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1 Appendix 1

1.1 Cooling and Heating results

The demand is the annual energy required to keep the room within the user defined comfort span (i.e.
200C - 249C during days and 20°C - 24°C during nights). In simple words: The amount of energy (kWh)
your supplier invoices you. The load is the required size / capacity of the HVAC machine needed to reach
the comfort span. Keep in mind that a smaller capacity HVAC system is always a smaller hardware
investment which may have a huge impact on the return on investment, CO2 footprint, maintenance and
installation cost.

Note 1: The demand is presented in a 1:1 energy mapping. If e.g. the heat is provided by a heat pump
the COP factor must be taken in to consideration.

Note 2: The result is highly impacted on the selected solar shading control strategy and type of solar
shading and fabric / slat.

Demands are presented on a monthly and yearly basis, while load is only presented on yearly basis. The
results are provided for the entire room, per square meter, related saving in percent and demand or load
with and without solar shading devices.

Behind the calculations, the following data are used:

a) If type used of air inlet is set to <conditioned>, following input data is used:
Heat recovery efficiency is fixed to 50%. Heat recovery means that the HVAC system uses the
warm outgoing air to heat the fresh incoming air. The fresh air that is pumped into the room is
pre heated (if needed) and set to minimum 17°C. The air flow is linked to the number of people
in the room (1 person = 10l/s). Keep in mind that this can vary during the day and night
according to the comfort span defined by the user. The minimum airflow is 3,5 I/s to ensure a
fresh indoor climate. Conditioned air inlet is very common in non-residential buildings.

b) If type of air inlet used is set to <outdoor>, following input data is used:
The outdoor fresh air that is pumped into the room is NOT pre heated. The air flow is linked to
the number of people in the room (1 person = 10I/s). Keep in mind that this can vary during the
day, night and weekend according to the comfort span defined by the user. The minimum airflow
is 3,5 I/s to ensure a fresh indoor climate. Outdoor air inlet is common in residential buildings.

c) The solar shading devices take, when down, a position to prevent direct glare. The solar shading
devices can also be lowered to improve the window insulation or raised to gain heat from the sun
during cold periods. When the solar shading device is actually down is related to a selected
control strategy.

d) The climate of the location has a decisive role in calculating both solar transmittance and energy
balance. Meteorological data is generated by MeteoNorm; a standardized software 8760 sample
points per year (every hour) are used. Following data is calculated:

Time (year, month, day, hour)

Outside temperature (°C)

Intensity of diffuse solar radiation on a horizontal surface W/m?

Intensity of direct solar radiation on a surface normal to the rays from the sun (W/m?)

Sky temperature (°C)

RN
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1.2 Temperature results

The temperature results are divided in two annual graphs: Daytime (08:00-17:00) and night time
(17:00-08:00). The graph resolution is 52 (meaning weekly average temperatures). This resolution does
not display extreme peaks, but gives a very good overview. Remember that the result is highly
influential on the selected solar shading control strategy and type of solar shading and fabric/slat type.
Also note that the room is always heated. Following data are presented:

a) Room temperature without solar shading and without cooling
b) Room temperature with solar shading and without cooling

¢) Room temperature without solar shading and with cooling

d) Room temperature with solar shading and with cooling

e) Outside temperature.

f) The user defined comfort span.

The graph shows some very interesting facts. For example, if you have a building without a cooling
system you can directly see the temperature impact of installing solar shading devices. Maybe you do
not need any cooling system at all to reach your requirements by using dynamic solar shading...

1.3 Annual temperature facts

This table shows the number of hours per year that the room is above 25°C, 30°C and outside the user
defined comfort span when no cooling machine is installed. The result is presented with and without
solar shading devices. This data clearly indicates the real impact of using solar shading devices on
temperature. Remember that the result is highly influenced by the selected solar shading control
strategy and type of solar shading and fabric/slat type. The data is split in daytime (08:00-17:00) and
night time (17:00-08:00).

1.4 Annual energy balance

At a certain outside temperature the building requires neither heating nor cooling to reach the user
defined comfort span. This is called balance temperature. In many buildings the balance temperature can
be very low (e.g. -159C). The reason for this is that the insulation and windows are very efficient. This
combined with a high internal heat load (people, computers etc generating heat) result in over heated
rooms. It's therefore not uncommon that even in northern countries such as Norway, cooling is required
24h/day on an yearly basis. The use of solar shading devices increases the number of hours the building
is in balance and therefore decreases the energy usage. The table shows the annual number of hours in
balance, when heating and when cooling when solar shading devices are used and not. Remember that
the result is highly influenced by the selected solar shading control strategy and type of solar shading
and fabric/slat type. The data is split in daytime (08:00-17:00) and night time (17:00-08:00).

1.5 Annual solar transmittance graph (g-value)

This graph shows the g-Value (heat transfer) through the window, through solar shading device and
through the solar shading device + the window. This information is useful if making a more detailed
calculation in other simulation software’s.



Project:
Meteonorm station:
Facade orientation:
Building weight:

4 family home
Johannesburg
North-East
Medium

Window type:
Glass U- & g-Value:

Single pane

6.34 & 0.871

Control Strategy: Sun and Timer

Solar shading: Roller Blind & Curtain

1.6 Annual CO2 reduction potential in kg

The energy saving potential of solar shading devices can be converted into CO2 reduction. Our
conversion factors (according to Gemis2002, eGRID2006) are as below:

a) Coal 380 g CO2e/kWh
b) Wood 25 g CO2e/kWh
c) Oil 362 g CO2e/kWh

d) Gas 267 g CO2e/kWh

Window size: 18.29 m2
Comfort low & high: 22 - 26 °C

Fabric supplier: -

Page: 11 /1

Fabric reference: -

e) District heat 167 g CO2e/kWh (Note: There may be local variations.)
f) Electricity (local), see table below;

Austria
Belgium
Bulgaria
Croatia

Cyprus
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxemburg

Czech Republic

295
349
479
446
1037
1174
565
853
306
97
670
1174
706
875
626
853
853
637

Malta
Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
EU AVERAGE

USA
Canada
China

900
734
28
1188
655
479
479
446
547
43
110
1174
594
604

719
266
1200

Note: Keep in mind that this result only includes one room. Likely the building has many rooms...

1.7 Daylight results

This interpolated graph shows how the light is spread within the room for the used solar type of shading
device. Normally you strive to have about 500lux at the working space. Too high level of natural sun light
at the working space will not only create glare, it will also increase the energy used for the artificial
lightning. The graph can be very useful when planning were to put the furniture in the room optimally.
The lightest hour of the year when the sun hit the fagade straight is used for the simulation. The sun light
presented is seen “up” 20cm below the window frame. Keep in mind that if you print the report, the
resolution in colours of the printer can be a limiting factor. The graph is best seen on a minimum 16bit
resolution monitor.

1.8 Control strategies of the solar shading devices

The used control strategy has huge impact on the result. The selectable control strategies vary if the
building is a residential or a non residential building. The control strategies are built on a mixture of
following criteria’s:

a) Avoid glare
b) Gain heat from the sun when required
c) Preserve heat within the building when required

d) Timers

There is also a fully manual algorithm where there is no control system at all. This simulate a user, that
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manually controlling the solar shading device. The algorithm behind is defined on user study Solar
Protection of Buildings (TABK-01/3060.).

The control strategies are always acting different during working hours (Mon- Fri 08:00 - 17:00 and nights
and weekends). This leads to, when the room is occupied, that a good ratio between energy saving and
user comfort in terms of natural light, no glare and temperature are perceived. When the room is on the
other hand not occupied, the system strives only for maximum energy savings. These types of algorithms
reflect the reality much better rather then just optimize the results for showing maximum savings and
actually not take the users in the building in to consideration.

By investing in solar shading devices and control systems optimized for the particular building will have
huge impact on the pay back and user comfort. In buildings where the options are “either” to invest in
solar shading or a cooling system you might see that by just investing in solar shading will solve the
wanted comfort criteria’s, and no cooling system are needed. Not only will this over time save huge
amount of energy and CO2 footprint, it may also have an extremely short (sometimes zero) payback
compared to the cooling system solution. In many cases the best solution is a reduced HVAC system in
combination with dynamically controlled solar shading.

For detailed information about each control strategy please study the owner’s manual.

1.9 General remark

There are many others aspects to consider when investing in solar shading and control systems then e.g.
energy savings. Maintenance, installation, dimensions, transparency, wind load resistance, design,
colours, climate, interoperability, user interaction possibilities are a few examples. Therefore it's preferred
that both a solar shading device and control system expert is consulted.

Appendix 2

1.1 Energy Performance Building Directive (EPBD) 2002/91/EC

The 28t of June 1999 all EC members agreed on the EPBD. The EPBD is the European answer to the international Kyoto protocol
agreement. In short the EPBD framework is about energy saving, CO2 reduction and building certification. The EPBD was then locally
adapted by the members to fit their local environment in terms of e.g. meteorological location. One important aspect of the EPBD is
that it clearly states that passive solutions should be chosen before active solutions (or in combination when needed). One example of
this is using solar shading devices (passive solution) to minimize or remove, if possible, the use of cooling machines (active solution).

1.2 Validation

This tool uses the DEROB/ParaSol calculation engine. The simulations were validated against measurements made in an
experimental building, a solar laboratory and other calculation engines. Good agreement was achieved. For further information
regarding these comparisons, see the report Solar Protection of Buildings (TABK-01/3060) which can be obtained from the Division of
Energy and Building Design, Department of Construction and Architecture, Lund Institute of Technology, Lund University.

1.3 Usage agreement Somfy versus Lund University

Somfy has a written approval with Lund University (www.ebd.lth.se) and ParaSol (www.parasol.se) for using the DEROB/ParaSol
calculation engine.

14 Legal notice regarding the results

This tool is not made for dimensioning purposes. The intention is to, in a quick and simple manner; determine the potential of using
automated solar shading devices.

Somfy does not warrant that the results are exact. The results are strictly indicative. Therefore, Somfy shall not be liable for any
damages resulting from the use of these results.

1.5 Legal notice regarding usage of the software

ATTENTION: PLEASE READ THE “SOMFY FOR BIOCLIMATIC FACADES - ENERGY SAVING SIMULATION TOOL” SOFTWARE
LICENSE AGREEMENT CAREFULLY. BY DOWNLOADING, INSTALLING OR USING THE “SOMFY FOR BIOCLIMATIC FACADES’-
“ENERGY SAVING SIMULATION TOOL SOFTWARE, YOU INDICATE ACCEPTANCE OF AND AGREE TO THE TERMS AND
CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT ACCEPT THESE TERMS AND CONDITIONS, DO NOT DOWNLOAD,
INSTALL OR USE THE “SOMFY FOR BIOCLIMATIC FACADES"- “ ENERGY SAVING SIMULATION TOOL SOFTWARE AND
RETURN THE “SOMFY FOR BIOCLIMATIC FACADES”- “ ENERGY SAVING SIMULATION TOOL SOFTWARE TO SOMFY.
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“SOMFY FOR BIOCLIMATIC FACADES”- “ ENERGY SAVING SIMULATION TOOL SOFTWARE LICENSE AGREEMENT

The following license agreement is between You and Somfy and governs Your use of the enclosed “Somfy for Bioclimatic

facades”-“Energy Saving Simulation Tool” software. You and Somfy hereby agree as follows:

1.Definitions

“Content” means object and source codes, trademarks, logo, designs, legends, symbols, labels, copyright, embedded third party
softwares and other proprietary notices included in the Software. “Documentation" means all the documents related to and distributed
with the Software.

“Software” means the “Somfy for Bioclimatic facades”-“Energy Saving Simulation Tool” software. The “Somfy for Bioclimatic
facades”-“Energy Saving Simulation Tool” software is a Bioclimatic Energy Saving “Simulation Tool”. “Somfy” means Somfy SAS, a
company organized and existing under the laws of France and having its principal place of business at 50 avenue du Nouveau Monde,
74300 Cluses, France. “Simulation Tool” means that the “Somfy for Bioclimatic facades”-“Energy Saving Simulation Tool” software
provides estimated results concerning energy saving in buildings. “You / Your” means your company or organisation.

» o«

2.License Grant

Somfy grants a non-exclusive and non-transferable license to use, store, load, install, execute and display the Software and its
Documentation for final use by You and/or Your customer and his subcontractors. You are authorized to make one copy of the
Software for backup purposes only.

3.Restrictions

a) You shall not remove, modify or create any derivative works of the Software and its Documentation including translation,

b) You shall not disassemble, decompile, reverse engineer or otherwise attempt to derive the source code of the Software, except for
interoperation purposes as indicated here below.

c) You shall not remove or alter the Content of the Software.

d) You shall not make the Software, its Documentation or any of its Content available in any manner to any third party for use in the
third party’s business operations.

e) You shall not redistribute, sell, rent, lease, sublicense or otherwise transfer rights to the Software and its Documentation to any third

party.

With reference to b), information necessary to achieve interoperability of the Software with others programs will be provided to you by
Somfy upon Your written request sent by registered mail. You shall observe strict confidentiality with respect to such information. If
and only if Somfy declines or does not reply to request within 2 months from receipt of such request, You may reverse engineer the
Software but only to the extent permitted by applicable law and shall inform Somfy in writing prior to doing so.

4. Ownership

The Software, its Documentation and its Content are protected by copyright and other intellectual property laws and by international
treaties. The Software is registered with the French Agency for the Protection of Programs (APP) located at 249, rue de Crimée,
75019 Paris, France, under the Inter Deposit Digital Number: IDDN.FR.001.(to be completed).000.D.P.200.000.31500. Somfy retains
all ownership and/or intellectual property rights and software licenses related to the Software, it's Documentation and it's Content.
The following software’s are included in the Software:

- ParaSol v 3.0, Division of Energy and Building Design. Lund University, Lund Institute of Technology.

- Components from Component package. Net v8.2. by Developer Express Inc.

Copyright Division of Energy and Building Design.Lund University, Lund Institute of Technology.

Copyright 1998-2000 Developer Express Inc. All right reserved.

You acknowledge such ownerships, intellectual property rights and software licenses and shall not take any action to jeopardize, limit
or interfere in any manner with such ownerships, rights or licenses with respect to the Software, its Documentation and its Content.
This license agreement confers You no title or ownership in the Software, its Documentation and its Content. Somfy can make
amendments to the Documentation without prior notice.

5. Term and Termination

5.1 Term
This license agreement is effective from the date on which you download the Software until its termination.

5.2 Termination

Any Party may terminate this license agreement with a written prior notice of six months by registered mail. This termination shall be
effective on expiration of the six months notice. If you fail to comply with any term or condition of this license agreement, Somfy shall
send you notice by registered mail. You shall have 30 days from receipt of such notice to remedy the failure. If not remedied, this
license agreement shall be forthwith terminated without prejudice to damages. This license agreement may be terminated upon
written notice by Somfy, should the Software and/or its Documentation become or in the opinion of Somfy, is likely to become, the
subject of a claim of infringement of a patent, trade secret, copyright or other intellectual property right. This license agreement shall
be terminated automatically if you do not use and/or purchase Somfy Controllers any more. In all the above cases of termination, you
commit to destroy the Software and its Documentation and the back-up copy if any, upon either the date of effect of the termination or
Somfy’s request to do so. You acknowledge that this termination shall not raise any right whatsoever to Your benefit.

6. Consideration
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This license agreement is granted to be used by You together with Somfy Controllers purchased by you. Therefore this license
agreement is granted with no itemized consideration.

7. Export Requirements
You shall not export or re-export, or allow the export or re-export of the Software and its Documentation or any copy, in violation of any
applicable laws and regulations.

8. Audit
Upon 10 days written notice, Somfy may audit your use of the Software. You agree to cooperate with Somfy’s audit and provide Somfy
with reasonable assistance and access information.

9. Warranty

Somfy does not warrant that other softwares running or installed on the PC do not interact with the Software or impact its
performance.

Somfy does not warrant that this software gives exact results. This software is a simulation tool. Those results are strictly indicative.
Therefore, Somfy shall not be liable for any damages resulting from the use of the software results.

Application of the warranty is limited to the replacement of the faulty Software.

SOMFY DOES NOT WARRANT THAT THE SOFTWARE WILL BE ERROR-FREE OR PERFORM UNINTERRUPTED, OR THAT
SOMFY WILL CORRECT SOFTWARE ERRORS. TO THE EXTENT PERMITTED BY LAW, THESE WARRANTIES ARE EXCLUSIVE
AND THERE ARE NO OTHER EXPRESS OR IMPLIED WARRANTIES OR CONDITIONS, INCLUDING WARRANTIES OR
CONDITIONS OF MERCHANTABILITY, SATISFACTORY, QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.

10. Limitation of Liability

IN NO EVENT SOMFY SHALL BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, PUNITIVE OR
CONSEQUENTIAL DAMAGES UNDER THIS LICENSE AGREEMENT OR ANY LOSS OF PROFITS, REVENUE, DATA OR DATA
USE.

11. Confidentiality
The Software its Documentation and its Contents are confidential. Therefore You shall not disclose the Software, its Documentation
and its Contents to any third party during the execution of this license agreement and after its termination.

12. Miscellaneous

If any of the provisions of this license agreement is judged to be illegal or unenforceable, the continuation in full force and effect of the
remaining provisions of this license agreement shall not be invalidated or otherwise rendered ineffective.This license agreement is the
sole and entire agreement between You and Somfy with respect to its subject matter and is deemed to be made under, and shall be
construed in accordance with, the laws of France exclusively, without giving effect to the conflict of laws principles thereof.All disputes
in connection with the present license agreement including any question regarding its existence, validity or interpretation shall be
settled by the “Tribunal de Grande Instance” of Paris, France. This license agreement supersedes all proposals or other prior
agreements, oral or written and all other communications between the parties relating to the subject matter hereunder. No modification
of this license agreement will be binding the parties, unless in writing and signed by an authorized representative of each party.

1.6 Copyright
SOMFY SAS, capital 20.000.000 Euros, RCS Bonneville 303.970.230. Copyright, Somfy SAS. All right reserved.

The software is developed by Somfy International at Development centre GoSoft in Sweden



