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Efficiency Vs. Overall performance
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Efficiency Vs. Overall perfomance
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Efficiency Vs. Overall performance
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Defining lighting performance
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A difficult task

* INFERNO

* PURGATORY

* PARADISE

[ 1source: http://www.libreriamedievale.com/la-divina-commedia-lucchi.html”]
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Evaluation protocol methodology

* 2 different calculation methodologies
* Quick method
* Comprehensive method

* 2 different baseline
* Standard baseline

* Retrofit specific baseline

* Qutput: complete report with indexes + database
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Calculation methodologies

Different levels of complexity, but comparable results
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Output: final report
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EVALUATION OF THE LIGHTING RETROFIT INTERVENTION
REPORT

o ° Summary
Location: Helsingborg, Sweden (56°03'N 12°43°E)

Building type: educational building
‘fear of retrofit: 2012
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a) One of the classroom during
h,[ - August 2012 with T12

iEiz= | e Does not substitute the

Mote the homogeneity of the
illumination. The forniture and
the architecture were not

results database
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The classrooms are 56,7 m” in area and they have sidelight windows facing west, The GWR ratio is about 80%.
The architecture of the rooms was not changed, since, despite the high glazed surface, the students did not report
any major glare issues or overlighting question.

Regarding the electric liahting, the dassroeoms were odginally equipped with 15 T12 4500K fluorescent tubes. The
light fixtures provided a very ununiform illuminance on the working space. The downlight caused severe contrast
issues to the pupils.

The electric lighting was replaced with a modern prototype of LED light fixtures for ambient lighting. The
illuminance uniformity was highly improved, as well as the ambient illuminance and the cylindrical illuminance in
both the center of the room and the teacher position. A lighting scenario control through door switch was
introduced. The class can use the following settings: "normal 500 Ix”, "computer 300 Ix” and "AV/projector”,
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PROPOSAL STAGE

Report: item indexes
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Output: global index
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* Each single item index keep the general
information

* The global index gives the perfomance at a
glance

IEA SHC Task 50: “Advanced Lighting Solutions for Retrofitting Buildings* %
SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGEN



Output: database

Jil Room Lighting @

@ X F’ f’ . ‘ r Results:] :
N T 2 T 2 == Al tive 1 Alt tive 2 Alt tive 3 |
ame : N !
]Example | Description: IRECESSED ST ]necssssn ST ]LOWPRDFILE 3
S s | Manufacturer:  [METALUX |[METALUX [PARALUR(ME |
[ Lumlnalle Allelnallves T T R A e e e e A e e e s R | |
File Name Catalog Number | Lum Required: [3.37 [1.78 [2.14
1 [Elite.Ime ~| [26-2404 B ominstalied: 3 P B
2 [Elite.tmr | [26-440a B | footcandies: 232 [7BE8 6552
3 ]Elite.lml __' !340536'1 __l E | Coef. Utilization: [38.79 l35~3 [40.78
lr- X S S R LampsILum: {2 {4 ]3
| Length: ] _| Width: i __I Design Fc: l?l‘l _J Tolal Lumens: FSE)I]O {12300 9450
| Parcent Calling Heflact | | Lumens/Lamp:  [3150 [3150 3150
| Percent Wall Reflectance:  [50 | | TotalWatts:  [276 360 280
5 P t Floor Reflectance: ] _J Watts/Lum: 92 {180 {140
| Lamp Dirt Depreciation Factor: i _J | Watts/Sq Foot: 12-75 13-5 {2-3
i | Ceiling Cavity Height: _J Square Feet: {100 ]1 00 {100
Room Cavity Height: l? _'_' | | Rows: 11-5 12 12
| Floor Cavity Height: 25 L' | Luminaires/Row: [2 ,1 11
| Luminaire Orientation: lPalallel to Length j CU (Override): ]0 ’0 ’0
Luminaire Spacing: Evenly Spaced :J FETEEEsE N

* The database keeps all the information
* Available for ,look in deepness”

[source: http://www.elitesoft.com/web/electrical /EtlILight.jpg]
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Reference documents

* For the general approach to a Monitoring and
Verification Protocol

* [PMVP Vol | (2012) (http://www.evo-world.org/)
* [IPMVP Vol Il (2006) - Applications

* For the calculation methodology
* Energy —EN 15193:2006
* Lighting — EN 12464-1:2011, scientific publications

* Users’ satisfaction — Semantic scale by R. Killer,
IEA-SHC Task 21 questionnaire
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