DIALux evo Saving energy

Saving energy is easy with DIALux evo

Evaluate and document the energy consumption
in your lighting design project.
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DIALux evo Saving energy

DIALux evo gives you the best possible support in your design
process. Since version 11.0, you have many important functions
relating to energy evaluation. Get information on the energy
demand and the savings potential of a lighting system with
daylight control.

The purpose of this description is to give you a structured
overview of the new functions. We explain the interrelationships
in a compact way and provide information on how to use the
software.

We show you two types of energy assessment.
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Introduction

The energy tachometer

When luminaires are included, the
tachometer automatically appears in
the CAD window, providing information
on annual consumption and potential
savings through the use of a daylight-
dependent control system.

X The tachometer can be hidden
with the x in the top right corner.

The display option can be
changed via the three dashes.

Display options

The default setting shows you the
Maximum energy saving (kWh/a).
Further views are available:

LENI (kWh/(m2 * a)), Costs (€/a) and
CO? (kg/a).

LENI
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Option 1

Energy evaluation
according to standard

The first type of energy evaluation is
according to the standard. The values
are based on EN 15193: Energy
performance of buildings - Energy
requirements for lighting. According to
the standard, thisis a general estimate,
intended to give a first overview of the
savings potential.

As you can see on the previous page,
the energy tachometer appears automa-
tically as soon as luminaires are included
in your project. Remember, you can
close the tachometer with the > and
change the display option with the three
dashes

Energy Evaluation Tool

In addition to the tachometer, you will be
able to see your detailed results in the
Energy Evaluation Tool. According to the
standard, you can see the Maximum
and the Estimated energy demand.
The difference between these two
values is your saving potential, called
Maximum energy saving.

The CAD view (storey or room) determi-
nes the display of the values.
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Estimated energy demand and costs

Maximum energy demand: 934 kWh/a

Estimated energy demand: 589 - 934 kwWh/a
Maximum energy saving: 345 kWh/a (37%)
LENI: 16 - 25 kwh/(m2 * a)
Costs: 177 - 280 €/a

Co_: 236 - 375 kg/a
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Option 2

Energy evaluation
calculated exactly

The second type of energy evaluation is not only based on the
general data of the standard, but also on an hourly calculation
procedure for a whole year. DIALux evo requires further infor-
mation and takes into account the following influencing factors
for the entire 8,760 hours:

Daylight condition Type of utilisation
- Location of the building (site) - Duration of use (operating hours
- North alignment day/night, working days per week)
- Building (consideration of shading; - Required lighting level

the possible reflection of a building

is not taken into account) Type of Lighting
- Windows/Rooflights/Systems - Luminaires (system power

and luminaire luminous flux)

Room geometry/Interior design - Control/Regulation
- Dividing walls
- Furnishing

- Colour/Materials

The fact that the exact energy evaluation is based on an
hourly model means that it can be compared with other
trades based on the same model, such as heating, air con-
ditioning/cooling or ventilation.

Our example project: The office
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Option 2 Energy evaluation calculated exactly

All energy evaluation functionalities
are available in the room view.

Left column allows quick checking and ma-
nual adjustment of important parameters.

Please note! This is the energy eva-
luation according to standard (page 3).
These values will disappear once you
have entered all the information for the
exact calculation.
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Insert sensor measuring point

Estimated energy demand and costs

Maximum energy demand:
Estimated energy demand:

Maximum energy saving:

+ Base values settings
Price per kwh
Currency unit
CO2
~ Configuration
Active utilisation profile

Space
Application

Use times

Start ime

End time

Days per week
Absence factor

Location

934 kwh/a

589 - 934 KWh/a

345 kWh/a (37%)

16 - 25 kWh/(m2 * a)
177 - 280 €/a

236 - 375 kg/a

€
0.401 kg/kWh

34 Offices
34.2 Writing, typewriting, reading, data...

Details

7 o'dock
18 o'dock
5 Mon - Fri

0.300

These settings apply to the entire project.

Location Ludenscheid -

Longitude 7.63 °

Latitude 51.22 ©



Option 2 Energy evaluation calculated exactly

Step 1

The sensor measuring point is inserted
first. The measured illuminance, which
is generated exclusively via the artifi-
cial lighting at this point, is used as a
reference value. DIALux evo checks this
reference value in relation to daylight.
If the illuminance can also be achieved
via daylight, the artificial lighting can be
dimmed or perhaps even switched off
completely.

As default, the sensor measuring point
is automatically positioned in the
centre of the room (Fig. 1) and at the
height of the working plane (Fig. 2,
0.800 m in our example).

The position can be changed if necessa-
ry. This is recommended if, for example,
the sensor measuring point is too close
to a piece of furniture and is shaded. Or
if the point is positioned directly under
a luminaire so that a particularly high
point illuminance is achieved there with
only one luminaire.
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Fig. 2: Frontview



Option 2 Energy evaluation calculated exactly D IA Lux

Step 2

In the configuration, you can not only
make important inputs, but also make

changes to the existing parameters. All
contents are explained below.

~ Configuration

Active utilisation profile

Space 34 Offices
Application 34.2 Writing, typewriting, reading, data...

Details >
Use times

Start time 7 o'dock
End time 18 o'dock
Days per week 5 Mon - Fii
Absence factor 0.300

Location

These settings apply to the entire project.
Location Lidenscheid
Longitude 7.63 °

Latitude 51.22 °

If the active utilisation profile is not
yet correct, the corresponding profile
can be selected directly under Details.

+ Configuration

Active utilisation profile

Space 34 Offices

Application 34.2 Writing, typewriting, reading, data...

Details
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Option 2

The utilisation profiles contain a lot of
detailed information and are based on
different documents, which you can see
at the end of the column.

EN 12464: Light and lighting
- Lighting and work places

DIN V 18599:

Energy efficiency of buildings
These operating hours

(hours for day and night per year)
are "general times" of the standard.

If you know the Begin Time and End
Time, as well as the number of working
Days per Week, and these deviate from
the standard values, you can enter the
correct data here for an even more
precise calculation.

The fields for entering Use times are
also also visible outside the utilisation
profile directly in the configuration
column.
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Adtive utilisation profile
Type of use

Space

Application

Tluminance
Maintenance values
Visual task (Em)

Visual task modified (Em,mod)

Surrounding area (Em)
Background area (Em)
Cylindrical (Em,z)

wall (Em,wall)

Ceiling (Em,ceiling)
Uniformity (Emin/Em)
Glare limitation

Indoors (RUGL)

Night

Absence factor

Partial operation factor of the
building operation time for lighting

Begin Time
End Time
Days per Week

+ Configuration
Active utilisation profile

Space
Application

Use times

Start time

End time

Days per week

Absence factor

34 Offices

34.2 Writing, typewriting, reading, data

processing

2543 Hours per year
~6.97 Hours per day

207 Hours per year
~().57 Hours per day
0.30

1.00

7 o'dock

18 o'dock

34 Offices

7 o'dock
18 o'dock
5 Mon - Fri

0.300

Details

34.2 Writing, typewriting, reading, data...
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Option 2 Energy evaluation calculated exactly

The Location section is also part of

the configuration. Here you can enter
information about the orientation of the
building.

By default, the North alignment is
0.00°. This means the north arrow
points upwards in the CAD window.

If the angle of the north alignment is
not known, the north arrow can also be
drawn. The function Draw north arrow
is in the mode Construction and the
tool Site.
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v Configuration

Location

These settings apply to the entire project.
Location Ludenscheid ~
Longitude 763 ©

Latitude 51.22 =

North alignment 0.00 °

Time zone (UTC+01:00) Amsterdam, Berlin, Bem, Rome, Stockholm, Vie ~

North arrow in the CAD-view

= Draw new building
Draw rectangular floor element
Draw dircular floor element

Draw polygonal floor element

( Draw north arrow




Option 2 Energy evaluation calculated exactly D IA Lux

Step 3

The checklist includes important para-
meters for the energy evaluation.

For the most accurate evaluation, you
should check everything and change it if
necessary.

+ Checklist

Sensor measuring point

Sensor measuring points

Please note! Each luminaire is automati- included
cally assigned a daylight-dependent con- o
trol. DIALux evo does not check whether Luminaires

a luminaire fulfils the dimming function
or not. You are responsible for precise
product-specific inputs here. The more
precise the inputs, the more accurate
the following evaluation of the energy
demand and the savings potential.

Daylight controlled
Windows

Windows included

Default setting after inserting the sensor measuring point

As you can see the sensor measuring
point from step 1 is included in the
room.

Sensor measuring points
included
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Option 2 Energy evaluation calculated exactly D IA Lux

You can set manual changes for each
luminaire. The selection field in the left
column appears as soon as luminaires
are selected in the CAD window.

Luminaires

Configuration -
< Controlled ~

Selection field for control after marking the luminaires in the CAD view

There are three settings for marked
luminaires:
- Controlled*

Without constant light control
- Uncontrolled, On

Energy demand is taken into account
- Uncontrolled, Off

No influence of energy demand SLTITETE
Configuration .
J Controlled | ¥
* For daylight-dependent controlled luminaires,
DIALux assumes a linear relationship between Controlled
system power and luminaire luminous flux in
the dimmed state. | E Uncontrolled, On

‘ ﬁ Uncontrolled, Off

See next page for our example.
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Option 2 Energy evaluation calculated exactly

From our 9 luminaires we changed

5 spots to Uncontrolled, on. 4 pendent
luminaires remain in the automatic set-
ting Controlled.

The checklist shows the changes:

The Daylight controlled luminaires
changed from 9 to 4.

Luminaires

Daylight controlled

Luminaires

Daylight controlled

www.dialux.com
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Option 2 Energy evaluation calculated exactly D IA Lux

The room to be evaluated must have
at least one window or a skylight.

We have installed 6 windows in our
example project, for which there is
another tick in the checklist.

Windows

Windows included

Example project: 6 windows included
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Option 2 Energy evaluation calculated exactly D IA Lux

Step 4 .
After checking all entries in the checklist,
the calculation can be started.

Start calculation

Calculation progress

FEBRUARY

Sky matrix
Daylight matrix

Transmission matrix

View matrix

Matrix multiplication

January

February Calculation running...

Calculation progress
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Option 2 Energy evaluation calculated exactly D IA Lux

Step 5
The results overview summarises
the exact energy evaluation.

+  Energy Calculation

© Y ar Sensor measuring point (office 1)

Uncontrolled Controlled
@0% Energy demand (kwh/a) 756 357
#"s  |ENI (kwWh/(m2 * a)) 19.9 9.41
&%  Costs (€/a) 226.73 107.01
& CO, (kg/a) 30: 143
Daylight autonomny
Parameter

Height

Here you can see the difference bet-

ween the general estimate, based on EN 357
15193, without calculation and the exact 589
energy evaluation, based on hourly
calculation. Potential Potential
345 399
kWh/a kWh/a
0 : ! 934 0 ! L 756
Before calculation: After calculation:
General estimate Exact energy evaluation
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Option 2 Energy evaluation calculated exactly D |A Lux

You will also find the energy demand results for the whole year (referen-
ce year 2022%). It is presented in two graphs. You can see all the details
by moving the timeline to the left or right. Depending on your selection,
the data is displayed in the right-hand column. Here you can see exactly
when energy is saved by using daylight.

* The reference year is only used to assign the days of the week to the calculated
results. The sky model used is the average sky described in CIE 110 without direct
sunlight.

~ Energy demand results

Annual overview Energy demand

Tue - 28/06/2022
p - 28/06/2022 (D

Uncontrolled 2.91 kwh
Controlled 0.90 kwh

Savings

Energy 2.00 kWh
Costs 0.60 €
0z 0.80 kg

Daily and hourly overview Tiuminance and load

12:00-13:00 ® -3

E Reference O 459 Ix
E Artificial light 17.6 Ix
E Daylight 801 Ix
P current 823W

12:00 - 13:00

Saving
P 182 W

shading © Open/None

Annual overview, for each day per year Daily overview, for each hour Hourly overview
— Proportion of daylight = llluminance of daylight Results of the illuminance of artificial light
—— Energy demand for artifical light —— Illuminance of artifical light and daylight at this point in the selected

hour compared to the reference value.

A summary of the entire year is automati-
cally provided for documentation.

If required, you can also specify indivi-
dually selected points in time for even
more detailed documentation. Select a
date and time and click the button to add
the selected information to the documen-
tation. If you prefer, you can add multiple
points.

Selected points in time for documentation

(] Tue 28/06/2022
o) 12:00
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Option 2 Energy evaluation calculated exactly

Step 6

Configure your documentation. The
energy evaluation is listed separately for
each room.

B Poet | constrution o gt sy caauatonobieas B oot @ poamentation

Page Selection # configure page (R2)

Bl mport page selection
B Bxwort page selection
Search

~ [ Office buikling - Energy Estimation

+ Calculation objedts / Light scene 1
- Working plane (office 1) / Light scene 1 / Perpendicular illuminance
+ Control groups
~ [ Energy evaluation
+ Energy evaluation year
- Energy evaluation day (28/06/2022 12:00)

Page10f 1

£58 Bands

@ A4 (210mm x 297mm)

Office building - Energy Estimation

Energy evaluation year

office building - ground floor - office 1

Annual energy consumption

DIALUx

Calculation

Uncontrolled Controlled Saving
Energy consumption (KWhia) 756 357 309
LENI (dWhi(m? * a)) 195 a4 105
Costs (€/2) 2673 107.01 1871
0. (kgta) 303 143 160

Dayight utonomy 61 %

Planning data

Utiisation profile

Offices (34.2 Writing, typewriting, reading, data processing)

Target illuminance

5001

79%

Energy evaluation for the entire year
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Option 2 Energy evaluation calculated exactly D IA Lux

B roet | constucion o ght  4s Caumtonobjers B epot Bl poamentation Caloulation
Page Selection # Configure page (F2) Bl A4 (210mmx297mm) -

Bl showentie . (@ There are luminaires from non in this project. Are you missing some manufacturer names?

B import page seection

Office buiding -EnergyEsimation
B export page sclection
Search

~ & Office buikiing - Energy Estimation office building - ground floor - office 1

- Cover Energy evaluation day (28/06/2022 12:00)
v [ office 1
- Images
+ Summary / Light scene 1
- Luminaire layout plan
- Luminaire list
- Calcuiation objedts / Light scene 1
+ Working plane (office 1) / Light scene 1/ Perpendicular illuminance
- Control groups
~ [ Energy evaluation

+ Energy evaluation year
- Energy evaluation day (28/06/2022 12:00)

Page 10f 2 || 79%

B Poet | constuaion L gt 4s Cacuatonobjess B epot Bl Domentaton Caleulation

Page Selection # configure page (F2) TR A4 (@10mm x 297mm)

Bl swowentie o (@ There are luminaires from non in this project. Are you missing some manufacturer names?

&l mport page section ot ting- gy i
B export page sclection
Search

~ [ Office building - Energy Estimation

office building - ground floor - office 1

- Cover Energy evaluation day (28/06/2022 12:00)
v Lmoffice 1

- Desaription
- Images
- Summary / Light scene 1 H
« Luminaire layout plan ™ H
Luminaire list i H
+ Calculation objects / Light scene 1 H
+ Working plane (office 1) / Light scene 1 / Perpendicular illuminance i o e
- Control groups sl energy consumption
~ (&2 Energy evaluation
- Energy evaluation year Daily viewing: 28/06/2022
- Energy evaluation day (26/06/2022 12:00)
Energy consumption Saving
Uncontrolled 291kwWh Energy 20000
Controlled 0.90kWh Costs 0.60€
co; 080kg
~ //
/ = .

Daily schedule

Point in time viewing: 12:00

K < Page20f 2 79%

Energy evaluation for a selected point in time

www.dialux.com 18



