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With the activities in Task 50, we aimed
at improving the lighting refurbishment
process in non-residential buildings in or-
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Develop substainable relighting concepts
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der to unleash energy saving potentials
while at the same time improving lighting
quality.

The overall objective was to accelerate
retrofitting of day-lighting and electric
lighting solutions in the non-domestic
sector using cost effective, best-practice
approaches, which can be used on a wide
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Figure 1: Electronic Source Book: the Lighting Retrofit Advisor.

Content

Status of market and policies
Source book on 40+ retrofit techniques

Closer look into professional’s workflows and on state of the art of tools & methods for lighting retrofits

Lessons learned from 24 case studies
The Lighting Retrofit Adviser
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range of typical existing buildings. This in-

cluded the following activities:

— Develop a sound overview of the
lighting retrofit market

— Trigger discussion, initiate revision and
enhancement of local and national
regulations, certifications and loan
programs

— Increase robustness of daylight and
electric lighting retrofit approaches
technically, ecologically and economi-
cally

— Increase understanding of lighting ret-
rofit processes by providing adequate
tools for different stakeholders

— Demonstrate state-of-the-art lighting
retrofits

— Develop as a joint activity an electron-
ic interactive source book including
design inspirations, design advice, de-
cision tools and design tools (Figure 1)

— This newsletter presents an overview
on key results of IEA SHC Task 50 and
provides reference to further infor-
mation.
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Status of market and policies for lighting retrofits

Marc Fontoynont, Aalborg University, Denmark
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Figure 2: Cumulated costs for typical open space offices as a function of exist-
ing installed power, equipment cost and electricity costs. The same represen-
tations were generated, for personal offices, manufacturing halls and whole-
sale / retail.

Global economic models: TCO and
Payback Analysis for typical applica-
tions

Financial data relative to lighting installa-

tions, before and after retrofit operations

have been generated and analysed. Data
are calculated over a large number of
years to combine installation costs, main-
tenance, and energy use.

The general principle was to compare the

running costs of a “do nothing” ap-

proach ( keeping the installation as it is
and let it die gradually) , and the costs
associated with a retrofit with highly effi-
ient equipment.

Long term costs of installation are quite

sensitive to the initial cost, and the com-

bined cost of electricity and energy effi-
ciency. Therefore Total Costs of Ow-
nership (TCO) of lighting installations ha-
ve been calculated for various types of

buildings: offices (Figure 2, Figure 3),

schools, homes and industrial buildings.

The data we supply attempt to answer to

the following questions:

—  Which installations are low hanging
fruits (with shortest payback time)?

—  For which type of building are retrofit
operation more profitable?

—  How do various parameters influence
the payback time (investment costs,
efficacy of luminaires and sources,
cost of electricity, etc.)?

Then we have investigated various finan-

cial models to initiate successful invest-

ments in retrofit operations:

—  Direct investment by the user, with
significant benefits after the payback
time.

— Investment by the user with specific
loan. This extends payback time, but
does not require too high of a finan-
cial contribution at the beginning.

— Leasing of the entire installation: the
building owner does not own the in-
stallation. The lighting installation is
rented (installation and operation is
supplied by a third party).

From our experience, it appears that lea-

sing options are the best way to trigger

lighting retrofit to overcome the barriers
associated to investment.

However such possibilities requires the

benefits associated to lighting retrofit to

be sufficiently high: large number of ope-
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rating hour, large reduction of electric

power density, high electricity rates.

From the calculations, we concluded the

following:

In case of high electricity costs, and low

cost lighting equipment, duration of pay-

back time is below 5 years, which is at-
tractive since new SSL equipment will
operate from 5 to 20 years typically.

—  TCO calculations are very sensitive to
parameters such as product lighting
eguipment cost, electricity rates, and
annual duration of operation.

— Inschools, refurbishment requires
very low cost products (installation
costs below 10€/m?) since lighting
equipment operates a rather short
period of the time.

Open Space Office

retrofits, even when they are needed and
cost effective.

Building Energy Regulation and Certi-
fication

Buildings are designed, constructed and
operated in a context of standards, regu-
lations or labels. The normative context of
the building concerning energy perfor-
mance suggests performance indices for
lighting installations. Such specifications
are not always coherent and consistent
with other aspects. For instance, facade
window dimension and technologies are
directly or indirectly suggested, but opti-
mal performance (daylighting, heat gains,
heat losses) cannot always be achieved in
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Figure 3: Payback time for typical open spaces offices as function of energy price.
The same representations were generated, for personal offices, manufacturing

halls and wholesale / retail.

Barriers and Benefits

Benefit of lighting retrofits should be
addressed in a broad manner: energy
saving, increased value (and rental value),
improved functionality, human and social
benefits (Figure 4). A possible way, which
we pursued in this study, is to compare
benefits of lighting retrofit with benefits
of other types of retrofits or actions
(change of furniture, change of floor,
etc.). We also identified various barriers
which lead to postponement of lighting

respecting codes.

We conducted a critical analysis of regula-
tion and certification documents, to iden-
tify some possible incoherence and also
opportunities for progress. We proposed
some adjustment of these reference
documents.

Proposals of actions concerning the
value chain

Possible options of financing building ret-
rofits, to accelerate deployment of re-
placement of existing installations were
identified: with financing by the building
owner, by an ESCO (assisted by a bank) or
by a leasing company.

From our observations, it seems that the
leasing mode is the most promising, not
only in relation to the added simplicity for
the building owner, but also because it in-
tegrates a guarantee of service, which is a
major issue with SSL products: there is in-
deed presently no standard light engine
allowing a replacement with identical
light output (power, spatial distribution,
colour). This aspect appears a major barri-
er and suggests that the responsibility of
maintenance is handed over to a third
party.

Leasing transfers part of the technical
challenges to the leasing company, and
could be a way to offer higher quality of
lighting to the clients, and reduce interest
for ultra low cost ( and low reliability)
lighting products.

Furthermore recent interviews with pro-
fessionals demonstrate that there are var-
ious new models for selling lighting, in
new and retrofitted buildings. The trend is
to move to full service (installation,
maintenance, replacements). One issue is
that cost related to lighting electricity is
often not accessible, which requires a
specific commissioning approach. Clients
should have the evidence of the exact
electric power used by their installations.
It is interesting to note that this new ap-
proach triggers a new kind of competi-
tion: manufacturers, installers, utilities, fa-
cility managers are moving to this field,
creating a high financial pressure on costs
of products, but fortunately also on their
reliability and quality.

Read more

Reports:

— Global Economic Models

— Barriers and Benefits; Buidling
Energy Regulation and Certifica-
tion
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Figure 4: Possible benefits associated with an improvement of lighting installations.
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Source book on 38 retrofit techniques
Martine Knoop, Technische Universitat Berlin, Germany

Subtask B “Daylighting and Electric
Lighting solutions” has looked into the
assessment of existing and new technical
retrofit solutions in the field of facade and
daylighting technology, electric lighting
and lighting controls. The main result is
the source book ,Daylight and electric
lighting retrofit solutions” (Figure 5, Figu-
re 6). The source book provides informa-
tion for those involved in the develop-
ment of retrofit products or involved in
the decision making process of a retrofit
project, such as buildings owners, autho-
rities, designers and consultants, as well
as the lighting and facade industry. In
contrast to other retrofit guides, this
source book addresses both electric
lighting solutions and daylighting soluti-
ons, and offers a method to compare the-
se retrofit solutions on a common basis,

including a wide range of quality criteria
of cost-related and lighting quality as-
pects.

Simple retrofits, such as replacing a lamp
or adding interior blinds, are widely ac-
cepted, often applied because of their
low initial costs or short payback periods.
The work presented in this book aims at
promoting state-of-the-art and new
lighting retrofit approaches that might
cost more but offer a further reduction of
energy consumption while improving
lighting quality to a greater extend. A
higher lighting quality can increase
health, self-assessed performance, and
lead to a higher job satisfaction and thus
productivity in work environment. In this,
the use of daylight is specifically promo-
ted, as an optimized daylighting design,
or the use of innovative daylighting sys-

SOLAR HEATIVG & COOUNG MOGR At
POTRRATIONAL ENEROY ANPNCY

DAYLIGHTING AND ELECTRIC LIGHTING RETROFIT SOLUTIONS

A SOURCE BOOK OF IEA SHC TASK 50
‘ADVANCED LIGHTING FOR RETROFITTING BUILDINGS'

Figure 5: Source Book on lighting retrofit technologies, for download.

tems are rarely taken into consideration in
the retrofit processes of buildings, and
daylight utilization will both reduce ener-
gy consumption for electric lighting as
well as increase user well-being.

In order to assess retrofit technologies on
their ability to save electrical energy, to
increase lighting quality and to affect
operational costs, a , Catalogue of Crite-
ria” was developed. It consists of a large
number of quality measures that can be
applied to evaluate the performance of
lighting controls, electric lighting retrofits
and daylighting retrofits. The selection of
quality measures can be used to describe
the performance of lighting retrofit solu-
tions, qualitatively and to some degree
guantitatively. The , Catalogue of Criteria”
allows to make a sensible, first, decision
for a (selection of) lighting retrofit soluti-
on(s). In this source book, the ,Catalogue
of Criteria” is used to evaluate the per-
formance of a selection of retrofit soluti-
ons. Product families of lighting retrofit
technologies are evaluated, and an overall
performance assessment for each type of
retrofit solution is given. The actual per-
formance of a specific product in that ret-
rofit family needs to be established within
the context of a project. The assessment
of selected technologies showed that

— next to replacing a lamp or adding
interior blinds, a task - ambient
lighting concept, occupancy sensing,
personal control in daylit spaces,
daylight responsive lighting control
through switching, time scheduling,
wireless controls (occupancy and
daylight responsive), and replacing
an magnetic ballast with an electro-
nic ballast, can be economical solu-
tions that reduce energy consumpti-
on for electric lighting.

— most electric lighting retrofit soluti-
ons offer high energy savings but do
not necessarily improve lighting qua-
lity.daylighting retrofit solutions ge-
nerally have higher investment costs.
The energy savings potential offered
by these retrofits can be (partially)
harvested when applying a daylight
responsive lighting control system or
offering the user personal control
over the electric lighting. non-
economic benefits, or indirect eco-
nomic benefits, such as the increase
of lighting quality, can be achieved
with daylighting retrofit solutions
that enhance daylight provision in a
room, and electric lighting and con-

April 2015
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trol solutions that might require a duced price and increased efficacy to

redesign of the lighting installation.  achieve short payback periods, high end Read more
Whereas the choice for a lighting retrofit  glectric lighting solutions, and the majori- Technical R

lutions nowadays is mainly based on ighti ighti echnical Report

SO Y y ty of lighting controls and daylighting so- " N
cost and energy reduction, a retrofit solu-  |ytions are developed and applied to in- Catalogue of Criteria
tion can affect lighting quality and ther- crease user comfort and lighting quality.
mal loads as well, which has an indirect The content of this source book is graphi- Source Book
economical or environmental impact. This  cally interactive available in the Lighting “Daylight and Electric Lighting
should be considered in the selection of Retrofit Advisor. Beside the electronic Retrofit Solutions”
the appropriate lighting retrofit solution.  presentation, the tool allows to compare
Whereas the greater part of electric technologies on a direct one to one basis.

lighting retrofit solutions focuses on re-

Skylights Acrylic skylights Light tubes Lamellae heliostats

1 Redirecting blinds Stainless steel shutters Sunscreens Task - ambient lighting
% Ly |
— | e— | m— ~ I
Z L~ L
Translucent skylight systems Micro sunshading louvres  Enlargement window area Light shelves (exterior) | e

s Daylight harvesting

—— *‘ Algerithmic lighting Virtual windows Demand driven control
4 =
|

L

[ — L S— I — /

—_—

' | ' / P \ T | T (n.-:_’l’;'
el e e e e — | (%?P& e ks
E ; ]

Light shehves (interior) Louvres Louvres (wood) Louvres (glass)

LED luminaire replacements  LED for CFL downlights Personal control Occupancy sensing
T [
Sl \ ’]1 o
Lol N gl
e '
T T T
|

Shutters Electrochromic glazing Micro lamellae

Time scheduling Wireless lighting controls Electronic ballast (HF+) Fluorescent lamps

rrr"'"‘"”
f

) =
T | —— —_— = ——y ——
I |
Prismatic elements Laser cut panels Sun protection films Blinds
LED for incand
T U
l f
|~ 2
e e—
| ——
—
— | g ] ]

» Upper bar - Yellow - Energy efficiency
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Figure 6: Overview featured technologies. A quick rating system for technologies is applied, complementing the detailed rating in the
source book and the lighting retrofit adviser.
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Closer look into professionals workflows and on state of the art of

tools & methods for lighting retrofits
Bernard Paule and Jéréme Kaempf, Estia SA / kaemco LLC / EPFL, Switzerland

Lighting retrofit in current practice -
Evaluation of an international survey
Surveys and socio-professional studies
carried out at national and international
levels contribute to a better under-
standing of the lighting retrofit process.
Within the framework of ST C work an
online survey on lighting retrofit was initi-
ated in December 2013. After 9 months,
more than 1000 answers were collected.
The survey provides clear insights about
the workflow of building professionals
and leads to a better understanding of
their needs in terms of computer methods
and tools. One of the main outcomes of
the survey is that retrofitting strategies
used in practice essentially focus on
electric lighting actions such as of lumi-
naires replacement and the use of con-
trols. Generally, daylighting strategies are
not rated as the highest priority. The re-
sults also indicate that practitioners mainly
rely on their own experience and rarely
involve external consultants in the lighting
retrofit process. Furthermore, the survey
results suggest that practitioners are inte-
rested in user-friendly tools allowing quick
evaluations of their project, with a good
compromise between cost and accuracy,

Before retrofit

and producing reports that can be directly
presented to their client. The survey also
emphasized that the main barriers in u-
sing simulation tools are essentially their
complexity and the amount of time it
takes to perform a study. Practitioners are
keen to use tools at preliminary design
stage and would like to be able to estima-
te the cost and other key figures (energy
consumption and lighting levels). From
the survey recommendations for the buil-
ding software developers to address the
needs of practitioners in a more suitable
way were deduced.

Methods and tools for lighting retro-
fits - State of the art review
A review of the state-of-the art of the me-
thods and tools available on the market
to support practitioners in the process of
lighting retrofits was conducted. As start-
ing point, the most used software were
taken from the above mentioned survey.
The methods and tools were categorised
in four categories:
1. Facility management tools (global di-
agnostic tool including economic as-
pects)

After retrofit

2. Computer-assisted architectural dra-
wing / Computer-aided design tools
3. Visualization tools
4. Simulation tools
In total 20 software tools were described,
and their main features compared for a
quick reference. Furthermore, the simula-
tion tools were assessed using a case-
study of a school refurbishment. Equiva-
lent information given to practitioners
was used to define the properties of the
room (2D plans and photometric proper-
ties). Simulation experts were asked to
simulate for daylight the daylight factor
and for electric lighting the work plane il-
luminance. Results (Figure 7) indicate a
rather large dispersion for daylighting re-
sults between the different tools, even
though the case-study was described with
great care. However, on electric lighting
the results remain within 10-15% range
from the median value. The obtained re-
sults indicate that practitioners can rely on
illuminance values computed by the tools
for night time, but that the combination
of daylight and electric light remains a
challenge for simulation tools.

30,0 30,0
25,0 25,0
£ 20,0 £ 200
5 =
8 g -
£ 150 £ 15,0
z 5 L
= =
3100 % X 100
5,0 5,0 ==
00 ' 0,0
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Figure 7: 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. Additionally the review showed a quite significant spread of calculation results.
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Energy audit and inspection proce-
dures

Energy audit and inspection procedures
were analysed in three steps. First it was
looked into different metrics available to
evaluate the daylight contribution. These
metrics are distinguished in two catego-
ries: Daylight availability metrics and day-
light glare metrics. For each of them, a
short description is given, followed by an
example and a description of the limitati-
ons of the metric. In a second step energy
monitoring procedures for electric lighting
systems were investigated. Focus was lay-
ed on the presentation of a “flash” analy-
sis method used in Switzerland to assess
the lighting status of existing buildings,
based on a quick tour of the building. Fi-
nally, in step three, in a benchmark on
case-studies the different metrics and si-

mulation tools described in the state of
the art review (see above) were tested.

Advanced and future simulation tools
The study looked at software able to si-
mulate Complex Fenestration Systems
(CFS) which are composed of solar sha-
ding and daylight redirection systems.
Those systems might have complex light
transmission properties named Bidirectio-
nal Transmission Distribution Functions
(BTDF) that can be monitored using go-
nio-photometers or simulated using ray-
tracing tools. Five tools able to simulate
CFS were examined in a test case. Four
kinds of CFS were considered, ranging
from clear glass to lasercut panel, and
were benchmarked with daylight factor
values on the work plane and renderings
in sunny conditions. The results showed a
large discrepancy in the results for the
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Figure 8: Daylight Factor obtained with different advanced simulation tools for 4

different complex fenestration systems.

daylight factor values, indicating the diffi-
culty to simulate daylight likewise in the
state of the art review (see description
above). The renderings with sunny condi-
tions let the user of the tools appreciate
the deviation effect of the lasercut panel
for instance, but the obtained images are
bound to the intrinsic resolution of the
monitored BTDF which may be coarse de-
pending on the source of data. The ad-
vanced and future simulation tools can
give an interesting indication of the light
distribution through CFS, but practitioners
should remain aware of the limits of the
method using monitored data bound to a
defined resolution. The results are satis-
factory enough to get an idea of illumi-
nance profiles or even heat transmission,
but not for tasks that require a precise
luminance distribution such as glare index
calculation.

Read more

Technical Reports

— “Lighting retrofit in current prac-
tice, Evaluation of an interna-
tional survey”

— “Methods and tools for lighting
retrofits State of the art review”

— “Energy audit and inspection
procedures”

— “"Advanced and future simula-
tion tools”
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Lessons learned from 24 case studies
Marie-Claude Dubois and Niko Gentile, Lund University, Sweden

A new monitoring protocol applicable to
non-residential buildings retrofitted with
electric lighting and/or daylighting tech-
nologies was developed. The Monitoring
protocol has been applied to a total of 24
non-residential buildings in ten countries
during the last years (Figure 10). Different
building types were considered: Industry,
retail, office, housing, assembly,
sport/recreation and education. All case
studies are presented with monitored da-
ta and key conclusions in the “Lighting
Retrofit Advisor”, see below. A few key
lessons learned from the monitoring pro-
cess are summarized below:

— Reducing energy use attributed to
electric lighting was the main drive
for the majority of the lighting retro-
fits monitored in this project.

—  All retrofits monitored achieved im-
provements in either energy effi-
ciency or lighting quality or both.

—  The best overall results could be
achieved when the focus was on an
effective integration of energy per-
formance, daylight and electric light-
ing.

—  When the building design allows for
good daylighting before the start of
an electric lighting retrofit, it seems
more likely that a retrofit can
achieve good results with respect to
user satisfaction and reduced light-
ing energy consumption due to ef-
fective integration with daylighting.
However, as electric lighting is re-
quired for shorter periods in well-
daylit spaces, lighting retrofits are
less likely to be cost-effective as in-
stallation costs can easily outweigh
the projected energy savings.

—  When openings in the building en-
velope do not provide good views to
the outdoors or effective daylighting

in a space (e.g. because of the effec-

tive aperture being too small), build-
ing users might interact significantly
less with available shading devices
to regulate daylight and sunlight
penetration into the space, typically
resulting in even lower illumination
from daylight. They might position
the shading devices to avoid direct
glare at specific times, but then for-
get to adjust the shading devices
again to increase the daylight con-
tribution later on. This could be ob-
served before and after lighting ret-
rofits. However, installing an inte-
grated control system for shading
and lighting to allow better daylight
utilization could likely provide fur-
ther energy savings potential in such
a case.

Replacing older fluorescent with ap-
propriate LED lighting systems can
lead to substantial energy savings
for electric lighting. Lighting quality
and user satisfaction can also be im-
proved at the same time by provid-
ing better visual conditions in the
spaces. It is, however, not recom-
mended to just replace fluorescent
tubes with LED tubes in existing lu-
minaires other than those with dif-
fusing panels, as it can lead to inap-
propriate light distribution patterns
and significantly lower illuminance
levels at the work plane.

Heritage buildings present a special
case, especially for daylighting and
solar shading solutions, but some-
times also for electric lighting solu-
tions, as there are typical limitations
regarding alterations to exterior
and/or interior building design fea-
tures (depending on protection class
and protected features). In the
“Spanien” Public Pool and Spa in
Aarhus, Denmark, the visual ap-
pearance of key luminaires had to

Figure 9: Pre- and post-retrofit of the Bartenbach R&D office in Austria.

be maintained as they are consid-
ered a part of the design heritage.
Nevertheless, switching from fluo-
rescent to dimmable LED lamps with
flexible colour control inside existing
luminaires resulted in a reduction in
energy use and allows for the possi-
bility to manually adjust illuminance
levels and light colour depending on
available daylight or other require-
ments.

—  Upgrading older fluorescent lighting
systems to newer ones can also pro-
vide benefits for both energy use
and lighting quality.

—  Control systems for electric lighting
or solar shading devices, are fre-
guently found to be poorly imple-
mented, calibrated or commis-
sioned, or perhaps too complex, re-
sulting in reduced energy savings,
annoyance of users or even in com-
plete deactivation of the control sys-
tem. This highlights the need for
better guidance on the installation,
commissioning and operation of
lighting control systems.

— In general, the users prefer to have
possibility to manually override of
the control system

—  The manually control of the electri-
cal in the offices at Horsens Town
Hall, Denmark, light by on/off
switches are in general fulfilling the
users visual needs, though a dim-
mable would be preferred, especially
during wintertime with very low
outside illumination.

It is suggested that building owners im-

plementing a lighting retrofit strongly

consider monitoring appropriate perfor-

mance metrics (see monitoring protocol)
before and after such a retrofit to gauge
the potential for the retrofit and later as-
sess the success of the retrofit.
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Figure 10: Lighting retrofits in a total of 24 non-residential buildings case studies.

May 2015 Page 10



IEA SHC Task 50 - Newsletter 2

Main Results

The Lighting Retrofit Adviser

Simon Wéssner, Jan de Boer, Fraunhofer Institute for Building Physics (IBP), Germany

The "Lighting Retrofit Advisor" is an in-

lighting controls) and 20+ case stu-

tegrative, comprehensive, multi-platform
(desktop / mobile) tool for stakeholders

involved in lighting retrofits and draws on
the main results of the different subtasks:

dies.
The LRA consists of two categories
of components organized in an in-

Authorities can find information on
regulation and certification approa-
ches for lighting retrofits.

Investors can inform themselves on
the economic boundary conditions
of bringing new lighting systems in-
to practice.

Designers / consultants can make
use of for instance an "On-Site Op-
timizer" that allows to develop ret-
rofit concepts directly on site, while
drawing from a knowledge data-

base of 40+ retrofit techniques (day-

light, electric lighting and

formation part and a calculation &
rating part. Figure 11 gives an over-

view on the different components *.

Information components:

Low hanging fruits: With the signifi-
cant boost in efficiency in lighting in
many cases a direct replacement of
old installations is at little payback
times an interesting option to con-
sider. For typical applications like of-
fices, schools, industry wharehouses
/ retail total cost of ownership (TCO)
analysis are presented and dis-
cussed.

Lighting Retrofit Adviser < Back

All Components of the Lighting Retrofit Adviser

Click the buttons below to access the various components of the Lighting Retrofit Adviser.

Information Components

Low Hanging
Fruits

Technology Viewer

o

Case Studies

FAQ/
Recommendations

?

At a glance: Understand the
sconamics of fighting retrafits

?

Analisys of 40+ technologies

fA

Experiences from 20+
performed retrofits

Condensed retrofit
experiences

Collection of Tools

\Rb

Links to lighting tooks

List of Metrics

+]-
x]=

Several metrics ta rate lighting
performance

Publications &
Reports

il

Study in 15+ reports

Survey

gl 3

More than 1000 actors in
retrofiting answered 3 survey

Calculation & Rating

Components

Benchmarking

Compare your building to
others

Portfolio Analysis

Analyse potentizls in building
portiolios

On-site Optimizer

Develop retrafit concepts
directly on site

CFS-Express

Perform analysis for comples
fenestration systems

Figure 11: Components of the IEA-SHC Task 50 Lighting Retrofit Adviser:

* The LRA provides a direct access via components via stakeholder-related information.

Technology Viewer: More than 40
technologies in the field of electric
lighting, daylight, light management
and relating to measures in the
building interior are described and
rated according to a set of criteria
on energy efficiency, lighting quality
and thermal benefits. The technolo-
gy viewer allows to compare differ-
ent technologies on a direct one to
one basis.

Case Study Viewer: More than 20
lighting retrofit case studies in dif-
ferent latitudes and climatic zones
covering offices, education facilities,
manufacturing halls, whole sale
stores, spa, etc. are presented. All
case studies were assessed accord-
ing to newly developed monitoring
protocol which covers the aspects:
Costs, Lighting Energy Use, Lighting
environment and user perspectives.
Several figures and data tables sup-
port the presentation.

FAQs: Collection of frequently asked
questions and answers on “General
guestions on lighting retrofits”,
“Lighting quality, “Lighting control /
users’ behavior”.

Collection of tools / list of metrics:
These components compare differ-
ent tools and metrics used / or suit-
ed for application in lighting retro-
fits.

Publications & reports: Holds brief
descriptions and full text version of
the task reports.

Survey: A large survey among more
than 1000 practitioners on tools and
methods in lighting retrofits was
conducted. The results of this survey
are found in this component.

Calculation Components:

Benchmarking: Compare installed
power and energy consumption for
lighting purposes of your building to
typical values.

Portfolio Analysis: Analyze a portfo-
lio of several buildings and compare
it to typical consumptions of compa-
rable portfolios.
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—  On-site Optimizer: Lighting is decen-

tralized in buildings. Often there is
no detailed information available on
the energy performance, operation
hours and in the end on the eco-

e

gh;fechnology
Light Management
Ead

-

- e

nomics of the lighting installations.
This component (Figure 12) allows
the on-site assessment for a direct
analysis of potentials (energy, CO2
emissions, economics). To support
further development of retrofit op-
tions, it automatically generates ret-
rofit proposals.

—  CFS Express: The “CFS Express” al-
lows to analyze the impact of differ-
ent complex fenestration systems
(sun- shading, glare protection) on

natural illumination of spaces and
energy demand for lighting. It deliv-
ers hourly values. It can be chosen

locations (geographic site, and cli- . . . . .
(geograp ' provides tailored information to different

matlc data). The unlde'rlymg algo- stakeholder information needs (policyma-
rithm has been optimized such, that | o5 / authorities, owners/investors,

the calculation can be performed in  tenants, designers / consultants, industry /
a few seconds (compared to hours seller, installers (Figure 13)). In addition it
in former calculation schemes). directs to the most relevant information,
tools, and / or reports within the tool.
Stakeholder related access to infor-
mation
This access to the lighting retrofit adviser

Policymaker
Authority

Investor

Designer Industry

Installers
Consultants Seller

Figure 13: On site assessment of a meeting room at an IEA EXCO meeting.

SaZOERL Pun LR e m———

from worldwide 19 representative Figure 12: On site assessment of a meeting room at an IEA EXCO meeting.

Get the adviser

The tool is available under
www.lightingretrofitadviser.com

for different platforms: Desktop- -
Webbased, Android, I0S, Windows
Phone. Beside an English, also a
Chinese, French, German and Por-
tugese Version will be available.

& App Sforé

b" Gooéle Play

B Microsoft
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Further information on IEA SHC Task 50

Industry workshops

Figure 14: Impressions from the last IEA Task 50 industry workshop in Brasilia.

Task structure

7~

IEA SHC Task 50

Operating Agent: J. de Boer, DE

Advanced Lighting Solutions for Retrofitting Buildings

\_ 4
~ \ 7/ \ e N
Subtask A Subtask B Subtask C Subtask D
M. Fontoynont, DK M. Knoop, DE J. Kaempf & M.-C. Dubois, SE

B. Paule, CH
Daylighting
Market and Electric Methods Case
and Lighting and Studies
Policies Solutions Tools

Joint Working Group: “Lighting Retrofit Adviser”

Figure 15: Structure of IEA Task 50.

Over its duration Task 50 has attracted
high interest from industry. Altogether 6
industry workshops were organized in
conjunction with the task meetings in
Lund, Sweden, Copenhagen, Denmark,
Innsbruck, Austria, Fukuoka, Japan,
Alesund, Norway and Brasilia, Brasil. With
the industry workshops it was tried to
continuously inform about general light-
ing retrofit issues and possible solutions
and to mirror the Task activities with re-
spect to industry and practitioners needs.
The industry workshop were very well vis-
ited with altogether 390 participants.

IEA SHC Task 50 was organized in four
Subtasks and one Joint Working Group,
in which with the Lighting Retrofit Adviser
was developed (Figure 15).
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W= Ji-p

Participating countries and experts

Figure 16: Participants of the 6% Task meeting in Brasilia, Brasil.

Austria

Bartenbach GmbH
Wilfried Pohl
David Geisler-Moroder

Belgium
Belgian Building Research Institute
(BBRI)
Arnaud Deneyer
Université Catholique de Louvain
Magali Bodart

Brazil
University of Brasilia
Prof. Claudia Amorim

China
China Academy of Building Research
Luo Tao

Denmark
Aarhus University, Department of En-
gineering
Prof. Werner Osterhaus
Sophie Stoffer
Danish Building Research Institute (SBi)
Kjeld Johnsen
Prof. Marc Fontoynont

Finland
Aalto University

Eino Tetri

Germany

Fraunhofer Institute for Building Phys-
ics IBP
Jan de Boer
Anna Hoier
Carolin Hubschneider
Simon Woessner
Fraunhofer Institute for Solar Energy
Systems ISE
Bruno Bueno
daylighting.de
Roman Jakobiak
Technische Universitat Berlin
Martine Knoop
Patrick Prella
Hochschule fir Technik Stuttgart
Michael Bossert
Japan
Kyushu University
Yasuko Koga

Norway
Norwegian University of Science and
Technology NTNU

Barbara Matusiak

Fredrik Martens Onarheim

Michael Gruner

Slovakia

Institute of Construction and Architec-

ture, Slovak Academy of Sciences
Stanislav Darula

Sweden
Lund University

Marie-Claude Dubois
Niko Gentile
WSP Sweden / WSP Ljusdesign
Peter Pertola t
Johan Roklander

Switzerland
kaemco LLC (prev. at LESO-PB/EPFL)
Jérome Kaempf
Estia SA
Bernard Paule
Ecole Polytechnique Fédérale de Lau-
sanne (EPFL)
Andre Kostro
Marilyne Andersen
Jan Wienold

The Netherlands
Lighting Control Systems Group,

Philips Research
Peter Fuhrmann

Task Information

IEA SHC Task 50:
Advanced Lighting So-
lutions for Retrofitting
Buildings

Operating Agent

Germany

Jan de Boer

Fraunhofer Institute for Build-
ing Physics, IBP

Stuttgart, Germany

Phone +49 (0) 711 /970-
3401

Fax  +49(0)711/970-
3399

Email jdb@ibp.fraunhofer.de

Duration

Januar 2013 — December 2015

Website

http://task50.iea-shc.org/
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