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Lighting and Energy: Status Quo and Prediction
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Lighting and Energy: Potentials in Retrofitting

Only small volume of new
building constructions

eisecommunity

~3 % retrofit-rate

(estimation facade and lighting industry)

- =

Wikipedia,. Apfel3748

40-50% of turnover of
facade and lighting industry
in retrofitting

75 % of appliances
outdated (older than 25 a)
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Target audiences

Search for design inspiration,
Provide constraints by regulations training

Authorities,

NGOs Support decicion making by Identity need for action Develop and communicate
(Governments, incentive programs l \ concepts and solutions.
Municipalities,...) — Provide possibilities for added e Guarantee performance.

Values like certifications \

Building owners / 5l solutions

Investors

Sell products,
services
(via consultants)

Inform about market,
new products and services

Use services from industry
(e.g. Lighting design)

New technical solutions /
services

/N

Inform about market,

Provide constraints by regulations
new products and services

Industry
(Fassade, Lighting,

Contractors,...)
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Task Structure

The objective is to accelerate retrofitting of daylighting and electric lighting
solutions in the non-domestic sector using cost - effective, best practice -
approaches, which can be used on a wide range of typical existing buildings.

' N
IEA SHC Task 50
Advanced lighting solutions for
retrofitting buildings
Y Operating Agent: J. de Boer, DE )
a N f N f N f N
Subtask A Subtask B Subtask C Subtask D
M. K , DE J. Kaempf & ) :

M. Fongzynont, noop b Ie‘? i M.-C. Dubois, SE
Daylighting Methods Case
and Electric :

Market Lighting and Studies
p oa:?c?e < Solutions Tools

[ Joint Working Group: “Lighting Retrofit Adviser” ]
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Task Structure

The objective is to accelerate retrofitting of daylighting and electric lighting
solutions in the non-domestic sector using cost - effective, best practice -
approaches, which can be used on a wide range of typical existing buildings.

f IEA SHC Task 50 ]
Adva oy

\
r D
Subtask A
M. Fontoynont,
DK
and Electric \ 18 universities/
M:,';Iéet Lighting Studie institutes/companies
Policies Solutions 14 Countries

[ Joint Working Group: “Lighting Retrofit Adviser” ]
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Subtask A: Market and Policies

[Coordination: M. Fontoynont, SBI, DK]

Objective: To understand, and model, the financial and energy impact associated to
retrofitting daylighting and electric lighting of buildings.

A.1. Global economical models
A.2. Barriers and benefits. Regulation and certification

A.3. Proposal of action concerning value chain
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~Low hanging fruits”: Efficiency & Economics

Open Space Office Usage hours: 2148 h/year
Cost of Equipment

ey I TN Y | T
: Open Space Office
Payback Time for LED+CTRL Investment Usage hours: 1798 h/year
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[Data for Personal, open floor offices; education; manufacturing hall with and without rooflights; whole sale retail]
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~Low hanging fruits”

Annual Cost,

_ Payback
Solution Invest [€/m?] new ;
time
[€/m?]
Existing - 2,57 -
LED 36,7 0,81 17
Single Office
LED + LM 42,7 0,22 16
Existing - 6,12 -
LED 36,7 1,41 7
Open Plan office
LED + LM 42,7 1,18 7
Existing - 1,33 -
LED 36,7 0,42 >20
Classroom
LED + LM 42,7 0,28 >20
Existing - 10,35 /- O\
LED 36,7 4,31 5 N
Wholesale / Retail
LED + LM 42,7 3,65 5
Hall without Existing - 7.19 .
Rooflights LED 10,0 2,05 2,5
Existing - 5,37 -
Hall with rooflights LED 10.0 1.53 \ 3.5
LED + LM 16,0 1,17 4,5
\ /

N
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Financing

— ESPC (Energy Saving Performance
Contracts) and Leasing

NOW!
RATE

— Added simplicity for the building owner

— Integration a guarantee of service

Todey o oo e gy steromorow — This new approach triggers a new kind of
S competition:
oot Qi . WES .~ [Manuracturers installers, utilities,
facility managers are moving to this
Figure 1 - Principle of NOW! Lighting, Source: Zumtobel field,

— creating a high financial pressure on
costs of products,

— but fortunately, on their reliability
and quality as well.
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Regulations

— Assessments of
existing codes,
comparisons,
recommendations

— E.g. Taking old
luminaires out of
operation

— E.g. Requirements
for the total
luminous efficacy of
new luminaires (for
replacement)

— E.g. Requirements
for system efficiency

Product class to be taken out of

operation

Luminaire luminous efficacy

Existing
installation

Comparison
new
installation

Im/W

Im/W

Efficiency
increase

Comment on replacement

Recessed luminaires

Halogen
downlights
in various
designs

10-15

Up to 110
(LED)

approx.
8-11

CFL-based
downlights

30-40

Up to 110
(LED)

approx. 3

Luminaires
with simple
white glare
protection
louver with
(T12-) T8-,
CB lamp
technology

40 - 60

Up to 110

approx. 2 -
3

For recessed LED luminaires,
bezels are offered, which ensure
that the new technologies are
compatible with the existing ceiling
plan.

Surface-mounted luminaires

Prismatic
diffusers
with (T12-)
T8-,CB
lamp
technology

approx. 40

Up to 110

approx. 2 -
3

Surface-
mounted
opal
diffuser
luminaires
with T12
light source
and LLB

approx. 50

Up to 110

approx. 2 -
3

Continuous-
row
luminaires
with T12
light source
and CB

luminaires

40 - 60

Up to 130

approx. 2 -
3

Many manufacturers offer
conversion kits for retrofitting LEDs
to existing continuous-row
luminaire systems, which allow
making further use of the - usually
expensive - bearing structure.

High Bay

High-bay
fitting, like
mercury
vapor lamp.

&
A

50 - 60

90 - 100
(HMI)
to 140 (LED)

15-25
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Regulations

Product class to be taken out of

operation

Luminaire luminous efficacy

Existing
installation

Comparison

~ hew Efficiency
installation increase

Im/W
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Comment on replacement

Halogen
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Figure T: Previous reference technologies according to EnEV. Possible extended requirements.
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Sustainability Labels

Sustainability labels, worldwide

CASBEE

'l‘ v?/"' '
LEED IN

'.".-

LEED BR

Figure 8 Overview on sustainability labels worldwide (based on data in [22]).
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Sustainability
Labels

Electric lighting in
general not the
problem

Sustainability labels

in lighting offer
new perspectives
for daylight and
visual comfort

Comparison of
different
approaches
according to a set
of criteria

System

DGNB / BNB LEED BREEAM
Version DGNB: New construction office and New Construction BREEAM New
administration buildings and Major Construction Nondomestic
Version 2015 Renovation Buildings

BNB: Version 2015

Version 2009

Version 2013

Main criterion

Sociocultural and functional quality

Indoor Environmental

5.0 Health and Wellbeing

© .
5 Quality
OC) criterion DGNB: SOC 1.4 Credit 8: Daylight and Hea 01: Visual comfort
0] BNB: 3.1.5 Views
Visual Comfort
+ lighting in the overall energy context
share of DGNB: 3,2% 3,6% 4%
lighting inthe | BNB: 2,4% (max. 4 / 110) (4/15 credits, weighting ,Health and
overall rating Wellbeing” 15%
Requirement Min. 50% of the usable floor area:
o DGNB: Min. 1,0% DF - 2% and higher DF
< BNB:
=3 Min. 1,0% DF - 2% and higher DF - -
o5
= Qo
g —
s __lLevidthce

\

DGNB: Simulation / measurement
BNB: Simulation / EnEV

orkplaces /
sed spaces

Requirement

All Workplaces:

DGNB: min. 45% - 75% relative luminous
exposure

BNB: Min. 45% - 80% relative luminous
exposure

75% of continual used
spaces:
Min. 270lux (Sept)

80% of continual used spaces:
e.g. @ 2% DF + Uniformity 0,4 or
other options

f

Evidence

DGNB: area DIN 5034

solar protection. DIN 14501 data sheet /
photo

BNB:

area DIN 5034 photo / plan of the office

Drawing
line of sight

b= % Simulation / simplified in compliance Simulation / description Simulation, measure
o 2 i Light transmission glazin, C ickg uide 10
e DIN 18599 =Srare o OPEnngs/
a 8 measurement
Requirement DGNB: window area + solar-/ glare 90% of continual used Share of openings > 20% - 2 35% of
protection class 2 — highest spaces room surface
BNB: window area + and
solar protection + view through activated 95% of the area are within 7- > 14
= solar protection with/without adjustment meters to a wall with windows or
> other openings
)
—
o
(]
=

Plans / photos /
confirmation
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System —

e DGNB / BNB LEED BREEAM-._
u agm ~a requirement Function of glare protection glare control strategy with suffici
S u sta I n a b I I Ity % = DGNB: class 1 — highest daylight for cloudy situations and
5 g’ BNB: B situations without direct sunlight or
5 %\ glare protection BschAVO /
La be I S oo light directing with glare protection +
25 shielding of direct light
3 8 evidence DGNB: DIN 14501 classification, data description
% = sheet solar / glare protection - inspection, photo
. . . . BNB: photo
— E I ect ric | I g h‘t| N g N re artificial light DIN 12464 illumina .
yes / ho fuminance (national best practice

lighting guides)

absence
of glare
artificial

general not the
evidence DGNB: artificial light simulation specification, inspection, photo
prObIem BNB: documentation luminaires

requirement colour rendering for artificial light +
daylight (whole system) > 80 - > 90

evidence DGNB: spectral calculation according to
DIN EN 410 manufacturer specifications

— Sustainability labels
i N I | g htl @] g Offe r BNB: DIN EN 12464 data sheets/ ) .
. measurement or spectral characteristic
n eW pe rS peCt I Ves requirement \E;T\:;?Zrtiﬁcial light: compliance norm —

colour rendering

. g combined direct-indirect lighting with
fo r d ayl I g ht a n d - control of single workplaces - uniformity
) 52
visual comfort - —
S evidence BNB: DIN EN 12464 description + list of
luminaires ) ]
criterion DGNB: SOC 1.5 Credit 6.1: 5.0 Health and Wellbeing
(differing) BNB: 3.1.6 Controllability of Systems | (as mentioned above)
Possible influence of the user - Lighting
. requirement DGNB: influence on solar / glare controlling is possible for | Max 4 workplaces controlled
— CO m pa r I SO n Of protection for 80% of the rooms of the 90% of the users / group | together, window workplaces can be
main use per room or per group (max. 3 | of users controlled separately
persons)

different

approaches
a CCO rd i n g to a Set evidence DGNB: data sheet, description
of criteria ohoto dotumentatian ' '

BNB: per window / per zone (max. 3
persons) / per room

possible influence of the user
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Subtask A: Market and Policies

[Coordination: M. Fontoynont, SBI, DK]

Obje Hel,
retrd -

the financial

1 < | =1

LKA HEATING § COCLING PROGAAMNE
INTERHATIZNAL ENEAGY AGEKCY

—
i
SHC
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‘ \l 1 [ NTERMATIORAL ENEAGY AGENCY

A 2 Global Economic Models Proposal of actions concerning

the value chain

Ta0.A1-1

Barriers and Benefits

TS0.A

A Technical Report of IEA SHC Task 50

T50.A2-1 A Technical Report of IEA SHC Task 50

A4,

A Technical Report of IEA SHC Task 50

November 20, 2015
November 20, 2015

November 20, 2015
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Subtask B: Daylighting and Electric Lighting Solutions

Skylights Acrylic skylights Light tubes Lamellae heliostats Redirecting blinds Stainless steel shutters

Sunsecreens

Task - ambient lighting

—
[ [
T g ?—h I‘_
*:I #:I
|
Translucent skylight systems  Micro sunshading louvres  Enlargement window area Algorithmic lighting Virtual windows Demand driven controls Daylight harvesting

= =

Tt (ﬁ-%

\ T !f|f'
(e %9

— =

Light shelves (interior) Louvres Louvres (wood) Louvres (glass) LED luminaire replacements  LED for CFL downlights

NN

Personal control

Occupancy sensing

T

| | ¥ —1
1 1 1 1
| | | |
Shutters Electrochromic glazing Micro lamellas Microstructured glazing Time scheduling Wireless lighting controls Electronic ballast (HF+) Fluorescent lamps
— _ N -
=T R RS // ) —
T | (R (@ =
L -

Prismatic elements

» Upper bar - Yellow - Energy efficiency
Reflects savings potential of retrofits
» Middle bar - Blue - Lighting quality

Reflects the retrofit’'s impact on lighting quality

aspects

» Lower bar - Red - Thermal benefits

Reflects the thermal benefit of facade and day-
light technology retrofit

Baseline performance

positi d in the middle (marked by black line)

¥

38

Technologies

- Electric lighting
- Daylighting / Facade
- Lightmanagement

e i1
L I —
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Subtask C: Methods and Tools

[Coordination: Jéréme Kaempf, EPFL, Bernard Paule, Estia Switzerland]

Objective: Provide methods and tools to make energy efficiency and economics of
lighting retrofits transparent to stakeholders.

C.1. Analysis of workflow and needs

C.2. State of the art review

C.3. Development of a simple integrated rating model
C.4. Energy audit and inspection Procedures

C.5. Advanced and future simulation Tools
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Subtask C: Methods and Tools

Use of switch-off occupancy sensors a77

Improvement in luminaire technology 463

Improvement in application efficacy (delivering the light... 456

pr in lamp logi
of . G 372
Use of task and ambient lighting N 329
I 25
Increase of surface reflectances NN 248
e NN 214
Improvement in spectral quality of the light source [N 134
Use of manual dimming [N 156
of maintained illumi (.8 from sooto... [N 113

Improvement in maintenance factor (more frequent... [N 112

377

Use of daylight di

ing control (e.g.

Reduction of the total switch

time (e.g. i

pr in ballast technol

Other [} 38

1 do not apply retrofit strategies [l 36

Figure 7: Evaluations of the questions on main retrofit strategies used in current prac-
tice.

User-friendly designinterface w
Time-efficiency (quickness) 234
Cost 217 |
Accuracy of results m
Quality of output (report, images) . . w

Interoperability with other software used in... 13
Possibility to use the results for certification..| 100

Interactivity (feedback loop with user) 61
Availability of plug-in(s) | 50

Availability of scripting feature | _ 36 |

Figure 8: Evaluation of main factors influencing the choice of software.

Doitmyself 28] 36 ] 6 I 75

Consult a specialist in the pany | 63 I

Involve an external consultant | 86 ] 73 I 57

Involve a lighting manufacturer 23] 56 | 92 | 89 | T

Involve an electric contractor [ 86 | 73 | 2}

Organise a multi-disciplinary workshop (IDP) [ 339, I 64

Other [ s[1afn]

WNever U O O WAlways

Figure 9:Evaluation of the question on handling of design and decision processes con-

cerning the integration of lighting technologies in retrofit projects.
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Subtask C: Methods and Tools

After retrofit

Before retrofit

30,0
25,0
£ 200 -
5
£
w 15,0
£
e
E 10,0 %
5.0
0,0 =
Max Average Min

30,0

25,0

[
o
o

Daylight Factor (%)
=
w
(=}

10,0
5,0 [ : ]
—=
0,0
Max Average Min

Figure 6: Exemplary results from the state of the art review of 13 simulation tools. The figures show the calculated daylight factors
for a test scenario before and after retrofit. The general drop of the daylight factor due to lower light transmittance of new glazing
systems (due to low & coating) is shown. Additional the review showed a quite significant spread of calculation results.

6.0

50

4.0

30

0

1.0

Average Daylight Factor (%)

0.0

B DlALux eva
®FENER

B Garonimo
: ¥ Radiance

B Reluxiro

Double clear glass

39
4.1
52
3.0

Double clear glass
with diffuse blinds

11
10
16
1.2

Double clear glass
with vertical blinds

11
7
16

Laser Cut Panel

11
38
5.1
18
4.5

20 Tools,
Methods

Figure 7: Daylight Factor obtained with different advanced simulation tools for 4 different
complex fenestration systems.
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Subtask C: Methods and Tools

LAMELLENSYSTEME

== == o= CFS (Complex Fenestration System) in

f\ A S Y ®
Fener and LRA
‘; ’ - The 3-Phase-Method and the LRA
¢

s St S S RADIANCE 3-phase daylight coefficient method
L, o W, @ WAy

AW /- Q\\‘ f S ;
'/ é E: r 1 '%%p 2558
e b .. i 4 .)

seECEPVTTY
e
ot d I TETYTY
-5 -
TEXTIL-/ FOLIEN-SYSTEME - -aa

Stoffrolios Folenrolio
(1| 8ZR) (11 8ZR)

!
time-consuming pre-calculation
- save in LRA database

(SZR)m (@) @)
Wis sy Vie v
NN R K;’ P2 fast matrix calculation for every time step
N NN - :
N2l N N - perform online in LRA
)
. i pat
|
0

———— IEA SHC Task 31: hours to evaluate annual performance
Now: < 5 s on a mobile device
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Fast daylight analysis over a year: llluminances

Start Low Han... Technol... Case Stu.. FAQ /R.. Collectio... List of m... Publicati... Benchr... Portfolio... On-site ... _ Survey
Tluminance -
u |

Reference point close to window Reference point far from window

Range selector illumination
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Subtask C: Methods and Tools

[Coordination: Jéréme Kaempf, EPFL, Bernard Paule, Estia Switzerland]

3

SOLAR HEATING & COOLING PROGRAMME
NTERNATIONAI FNFRGY AGENC

Lighting retrofit in current
practice

Evaluation of the international

survey

T50.C1

A Technical Report of [EA SH

Energy audit and inspection
procedures
T50.C4

A Technical Report of IEA SHC Task 50

Draft, November 11, 2015

Methods and tools for lighting
retrofits
State of the art review

T50.C2

A Technical Report of [EA SHC Task 50

Draft, November 11, 2015

-.I

riency and economics of

o[

Draft, November 11, 2015

Advanced and future simulation
tools

T50.C5

A Technical Report of IEA SHC Task 50

Draft, November 11, 2015
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Subtask D: Case Studies

[Coordination: Marie-Claude Dubois, LTH, Sweden]

Objective: Perform building stock analysis including generation of a building
typology for lighting retrofits. Based on this deliver proven and robust evidence on

achievable savings and show integrated retrofit strategies for representative Case
studies

D.1. Building stock / typology (selection, classification)
D.2. State-of-the-art (literature, e-info)

D.3. Assessment and Monitoring Procedure

D.4. Case Study assessment

D.5. Overall conclusions, lessons learned

D.6. Case Study book / e-documentation
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Start Low ...

Tech... - FAQ . List'... Pubii.,. Benc... Portf... On-s... CFS-... Survey

Available Case Studies

NTNU Campus, Trondheim School of electrical engineering, Espoo

Furuholmen gard, Oslo WSP, Stockholm

School, Helsingborg A-huset and V-huset, Lund
Indoor Pool and Spa , Aarhus Y Student Village, Berlin

University Dentistry School Clinic, Aarhus / p= DlY-Market, Coburg

Town hall, Horsens Friedrich-Frébel School, Olbersdorf T. Corporation, Yokohama
Factory Building, Kolding Uhland School, Stuttgart /.
Vocational College, Detmold Production hall, Bad Saulgau {Re-Hospital, Nagoya
BBRI, Limelette Logistics, Ettlingen
Office-Campus, Kronberg NMS Hotting, Innsbruck
'.

Office
@® Educational
Ministry of Energy and Environment, Brasilia @ Industry
TIDFT, Brasilia Shop
@® Hospital
Sports
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= ==

BBRI, Sint-Stevens-

=== AUSTRIA BN secioMm B BELGIUM

Tribunal of Justice Ministry of Environ-

Bartenbach R&D BBRI, Limelette,
| office, Aldrans ‘ ‘Wavre ‘ Woluwe, Lorenzberg (TJDE-T), Brasilia ment (MMA), Brasilia
electric/daylight-ing Daylighting and : o Shading devices and
etht T8 to LED Halogen to LED Shading devices T12 to T8

BRAZIL
i l.' 3
'I;" iyl
& "Mu"%“
"li'! il

E®  DENMARK

-+ ] DE_NMARK B DENMARK

The National Library | Horsens Town Hall, Swimming pool and

Ministry of Energy Aarhus University
(MME), Brasilia of China, Bejing Horsens Dental School Clinic bath ‘Spain, Aarhus
Shading, T12 to T5, Shading, T12to T5, | Fluorescent 2700K to T8 3000K to T54000K = Historical building,
daylight controls daylight controls LED 6000K + controls | and daylight controls | LED and fluorescent

FINLAND =8  GERMANY ™= GERMANY = GFRMANY B GERMANY

Friedrich-Frobel

Dietrich Bonhoeffer

Aalto University office,

Assessment and Monitoring
Protocol

Energy Retrofit Photometric User
use costs assessment assessment

®

assessment of the estimation of installation
energy use and running costs

&)

objective evaluation subjective evaluation
of the luminous of the luminous
environment environment

retiector

Reference grey
surface

* many extension
cables

sensors ‘
1
-

1 reference
colour chart

= 1 exterior global
illuminance sensor
on horizontal plate

Espoo ' School, Olbersdorf | 1Y Market, CObUrg - “ 50 Detmold Hah e
T8 to LED with Daylighting systems e Facade renovation and | Incandescent to LED
daylight controls and controls HMI to LED lighting T5 to LED bulbs
BN  GERMANY HEE  GERMANY B GERMANY EE GERMANY JAPAN

Student Village ‘ Production hall Logistic hall Uhlandschule School, Taisei Technical
Schlachtensee, Berlin | Baden-Wiirttemberg | & Stuttgart-Rot | Center
Glazing, shadings and | Rooflight, T8 to LED | T8 to LED and day- T8 to T5 and

Fluorescent to LED

incandescent to LED and controls combined controls

light-linked controls

1 hand-held lux
meter (interior)

= 1 vertical
illuminance sensor
with horizontal
shield

1 hand-held lux
meter (exterior)

* 1 amplifier

3= NORWAY  EE  SWEDEN _

EE SWEDEN

Powerhouse Kjorbo, = Architectural School
Oslo A-hus, Lund

WSP Headquarter,
Stockholm

High school,
Helsingborg

Building retrofitto | Renovation of interior | Enhanced reflectances,
zero emission building | to higher reflectances = T8 to T5 and controls

T5 pendants to
indirect LED

Colour Key for building types
Industry Retail Office Housing Sport Education

1 hand-held
luminance meter

* 1 cylindrical
illuminance sensor

mounted on tripod

1 good quality
digital camera
(preferably Nikon
or Canon) for
HDR photograbhv

" g\ \FT!
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Case Studies

Case study viewer - Engin

Case study viewer - Engine construction hall in Baden-Wiirttemberg

Lightbands before retrofit LED-fitted luminaire after retrofit

Project Description

¥ Building Description

¥ Construction hall
¥ Space Description

Daylighting

Electric Lighting

¥ Performance
Evaluation

Costs
Lighting Energy Use

-l Lighting
Environment

User Perspective

Overall Condusions

Overall Conclusions

o Rating

Retrofit of Electric Lighting

o Overall Retrofit
o Retrofit of Electric Lighting

o Retrofit of Daylighting
o Energy Use

Overall Conclusions at a Glance

LED luminaires with high luminous efficacy

Daylight responsive dimming of LED luminaires

More uniform illumination by using a higher number of luminaires

High energy and costs savings by retrofitting the artificial lighting system
Huge improvement of working conditions with addition of rooflights

Description of Overall Conclusions

By refurbishing the artificial lighting system with dimmable LED luminaires considerable savings in energy costs could be achieved. The benefits of the
refurbished lighting system are a higher luminous efficacy combined with the possibility of daylight responsive dimming. The higher number of luminaires allow
a more uniform illumination.

New rooflights provide daylight in the whole construction hall and therefore improve the working conditions heavily.

ance distribution ...

¥ Performance
Evaluation

Costs

Lighting Energy Use

Lighting

Environment

User Perspective

Overall Conclusions

Lighting Environment at a Glance

Efore
ea of

® Average illumi
® Uniformity of i
® Characteristic
® Characteristic

Description of L| |Lighting Energy Consumption [kwh/m2a] 26,50

Measurements coul
Luminance distribug
The directly lit parts

Lighting Power Density (LPD) [Wfm2] 15,08

|
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Case Studies Cross Evaluation

— Average improvement in energy efficiency:
— Before retrofit: 27,1 kWh/m2a to
— After retrofit: 14,3 kWh/m2a.

— All retrofits monitored achieved improvements in either energy efficiency or

lighting quality or both.

Lobby
Hardware Lozenburg
Store Belgium o
Coeburg 86 kWh/m?a Clinic
Germany 16 kWh/m2a Aarhus
60 kWh/m2a Denmark

73 kWh/m2a
41 kWh/m?2a

16 kWh/m2a
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Subtask D: Case Studles

[Coordination: Marig

Sweden]

[e—

Lighting retrofips.
A lj terature review

stock Dis stripution and
%\\xég\'r‘\gw Use fof Lighting

/

TS0.02-1
o

of a building
robust evidence on

Tspoi-t

——

EA SHC Task >
_ Rgpf)\'t(}(\
ATBG“\'ICE!

—

AT
&thnica) Report of IEA sHC Task 50

Monitering prctocol for lighting
and day! ighting retrofits

T50.031

——

A Technical Report of [EA SHC Task =0

November 20, 2g15

avarmoer 20.20°5

wavember 20, 2015
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Joint Working Group: Lighting Retrofit Adviser

[Coordination: Simon Wéssner, Jan de Boer, Fraunhofer-IBP, Germany]

¥ e e s tan Tl §
Lighting retrofit

|
technology source book

STB including specific new !

k retrofit technologies. |

_________ -
i By
Lighting Retrofit Adviser
{ A £ B
w Integrated =
> Information Calculation & =
Rating
o Y S J
Y e i et o r——— —— - -
| Market aInCLPOHCY d maier S — I' Building Stock Analysis i
issues includin etrofi etho "
| i e )| information, [ Tech- | Case and Light [ ©veral) s |_Case study sourcebook. |
] )| Benchmarks niques Tools Eneray
\ —————— e
AT TR i g ~
Calculation Engine, |
Set of simple energetic and |
economic rating and
STC I\calculation methods and tools. I
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LRA Structure

LJAdviser Path”

St L Tt Com. Q.

Lighting Retrofit Adviser

Help me find the best approach

243 glance Understand the conomes of ligaing retrofes

LIGHTING RETROFIT
ADVISER

— Harvest low hanging fruits —

Policymaker
Authority

Designer
Consultants

Help me find the best approach

Installers

This ar of Te Aczer peowides tikoesd informatian to Qwnars. 3nd Investors nes:
graphs s tables s prvidec Links b siongis eathck
et

bsuant infommation s sactured  ifferen steps O navigation anea) For #ach s1ep key mfcrmasin suppored with
maces abonn potantial i per buskding (peetelil ara provsad 5 wel

ecnamamandatioes t Intiata furthas setiti to practiclly slicts

images

mere fun 25 Win2 i industral buldings

o mhect b bt sascciibed 15 ighting
omer gty more than 3 tmes the one of meoderm ins

« ighastand th
s moee than 12 W,

it Fox irithecs

2 offces and

Suited Tools

Lom Hangiog st Bemchmading i

[adaitensi intarmation can be teund here.
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.~Component path”

Start Low .. Techn... Case ... FAQ f... Collec.. List of . Public... Bench... Por... On-sit... CFS-E..
Lighting Retrofit Adviser
All Companents of the Lighting Retrofit Adviser
Clckthe buttons below to accessthe various components ofthe Lighting Retrofit Adviser,
Information Components
Low Hanging | [Technology Viewer ||  Case Studies FAQ/ Collection of Tools | | List of metrics Publications & Survey
Fruits Recommendations Reports

?

Condnsed sewct.
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Reports & Publication & Software

— 12 Technical reports
— 1 Source book
— 5 Fact Sheets

— 1 Software (LRA: Electronic Source Book), 190 MB
www.lightingretrofitadviser.com

— 2 Newsletters

— 11 Journal articles

— 49 conference contributions P> Google Play |
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http://www.lightingretrofitadviser.com/
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Advanced Lighting for
Retrofitting Buildings

About Project
Lighting Retrofit
Adviser
Publications . . . gasn
Advanced Lighting Solutions for Retrofitting
Participants Buildings
2 DURATION
Meetings / Events Overview January 2013 — December 2015
Member Area Lighting accounts for approximately 19%, i.e. 2900 TWH, of the global electric energy consumption. OPERATING AGENT
Projections by the IEA show that if governments only rely on current policies, global electricity use for Yo e Boer
Contact lighting will grow to around 4250 TWh by 2030, an increase of more than 40%. Due to the world's growing GERMANY
population and the increasing demand for electrically driven semvices in emerging economies the increase +49 711/ 970-3401 fax: +49 711/ 970-3399
will occur despite constant improvements in energy efficiency of lighting systems. One recent study 1db@ibp.fraunhofer.de
indicated that investments in energy - efficient lighting is one of the most cost-effective ways to reduce CO2
emissions.

Research and developments in the field of energy efficient lighting techniques encompassing daylighting,
electric lighting and lighting controls combined with activities employing and bringing these techniques to
the market can contribute significantly to reduce worldwide electricity consumptions and C02 emissions.
These activities will therefore be in line with several different governmental energy efficiency and
sustainability targets.
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Information Guide: https://www.ibp.fraunhofer.de/

Sanierung von
Inhalt Lampenwechsel; 1:1 Leuch-
tentausch; »Deep Retrofit«. Wie an
1 Welche grundlegenden Uberlegungen motivieren Beleuch- 5 eine Sanierung herangehen?
tungssanierungen? Konkrete Griinde fir den (Teil-) Austausch der Beleuch-
. tungstechnik sind einerseits eine nicht mehr zeitgemaBe
2 Lampenwechsel; 1:1 Leuchtentausch; »Deep Retrofit«. Wie 8 Beleuchtungstechnik selbst oder die Mitemeuerung der Be-
an eine Sanierung herangehen? leuchtung als »Sowieso-MaBnahme« im Rahmen gréBerer
X . . Umbauten (Innenausbau und / oder auch MaBnahmen an
3 »Low Hanging Fruits« in der elektrischen Beleuchtung 10 der Fassade), vgl. Bild 2.
4 Sind LEDs mittlerweile die zu bevorzugende Lésung? 12 @
5 LED-Ersatzlampen (»Retrofit«) oder gleich LED-Leuchten? 18 g
] 2 N .Deep Retrofit”: Umbau
6 Potentiale in der elektrischen Beleuchtung - ja klar. Wie sieht 22 E &
es aber mit der Fassade und Tageslichttechnik aus? 2 5
7 Welche Maglichkeiten liegen im Lichtmanagement? 29 =1 Bt .
= g“ - euchtentausc
- . -
{ 8 Weitere MaBnahmen? 33
q 1 N Lampenwechsel
| 9 Installationstechnik: Wie effizient umzuriisten? 38
l, . . . . . . Einsparpotential
| 10 Wirtschaftliche Uberlegungen: »Rendite in renditearmen 40
Zeiten?e Bild2  Einordnung o Sanierungsmaénahmen im Bereich
? rische uelle:
1 11 slittle big Helpers«: W4 ierung ausschlieBlich der Beleuchtung
I Planungsunterstiitzung Saviening von Beluchiungsonzgen alleinige Sanierung alter Beleuchtungstechnik kann da-
. . 2 i B = h motiviert sein, dass Nutzer unzufrieden sind und /
! 12 Welche Finanzierungs- 4 4 Sind LEDs mittlerweile die zu be- ' die Kombination von ineffizienten Leuchten mit gro-
& > iebszeiten (+ hoherer War igkeit) hohe
! 13 Wie verhalt es sich in del vorzugende Lésung? irtschaftiiche Betriebskosten verursacht.
{ Generell steht der Markt im Zeichen des Wandels hin zu
| . LED-basierten Beleuchtungssystemen. Neue Leuchten wer-
14 Literatur / Referenzen den heute bei fast allen Herstellern nur noch auf Basis der
{ LED-Technologie entwickelt. Der Umsatz der Leuchtenin-
2 dustrie mit LED-Technik in Deutschland liegt mittlerweile
i bei iber 50 %.
{
L i H 2 Gersmaerstellung mi Refrenimivess EnEY 2016
i i i
/ { t | 7
/ \ | | 5
{
/ | I [
/ 3 z { IREAERRNE| i i
: AR AR AR AL | 1
1A EAEAE b 113
1 TR M e
Sanlerung von IR Y (]
- il
3 WO 1y
w1 | == g e
/ eleucntungsiagen T
Leuchten:
dunkelgrau. Stand der Technik Leuchten (ST): gran), Angabe
Niveaus der L (Stand: Anfang
. . . 2016) [Quelle: Fraunhofer I8P
Eine Informationsschrift {
I
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Lighting in the scope of IEA — SHC

— |IEA-SHC Task 21/ECBCS Annex 29 ,Daylighting

in BUiIdingS”l 19-95-1999 i Subtask A A Subtask B M Subtask C i Subtask D K
. . . . . . Fontoynont, . Knoop, J. Kaempf & M.-C. Dubois, SE
— IEA-SHC Task 31, Daylighting Buildings in the el | "
21st Century”, 2001-2005 e |l | Bl | B ol
Policies Solutions Tools

IEA SHC Task 50

Operating Agent: J. de Boer, DE

Advanced Lighting Solutions for Retrofitting Buildings

— IEA SHC Task 50 ,Advanced lighting
solutions for retrofitting buildings”,
2013-2015 (2016)

— |EA Task 56 , Building Integrated Solar
Envelope Systems for HVAC and Lighting”,
2016-2020

— New Task proposal: “Integrated solutions
for daylight and electric lighting”

Joint Working Group: “Lighting Retrofit Adviser”

IEA Task / Annex Proposal

Integrated solutions for daylight and electric
lighting

From component to user centered system efficiency

Subtask C Subtask D

Design support Lab and field

for practioners study

performance
tracking

Subtask A Subtask B

User Optimizing
Perspective, Integration of
Requirements daylight and

electriclighting il

Standards,
Guidelines)

Design/Decision Guide (technical, architectural, contractural)

Evaluation / Rating tool for integrated lighting solutions
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IEA Task / Annex Proposal

Integrated solutions for daylight and electric
lighting
From component to user centered system efficiency
Task organizer: J. de Boer, Germany

Subtask A Subtask B Subtask C Subtask D

M. Knoop, Germany M. Fontoynont, D. Geisler-Moroder, N. Gentile, Sweden

User Perspective, Denmark Austria W.Osterhaus,

Requirements Optimizing Design support for Denmark
Integration of practioners Lab and field study

dayl_igh_t an.d (Tools, Standards, performance
sl lgldine Guidelines) tracking

Joint Workmg Design/Decision Guide (technical, architectural, contractual)
Group

Evaluation / Rating tool for integrated lighting solutions
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