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Figure 2.1 Application of cylindrical
lHluminance

Maodelling ratio
between task
area illuminance
and cylindrical
lluminance
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Cylindrical
llluminance

1200 to 1600 mm zone above fioor level where mean
aylindrical Ilummshwld be > 150 luxwith U, > 0.1

Task area dlummabon
300 to 500 lux
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L . 0.00
0.00 8.00 m
Height of Room: 3.200 m, Mounting Height: 2.700 m, Maintenance factor: 0.80 Values in Lux, Scale 1:9
Surface p [%] E E..in [IX] E. o [X]
Workplane / 233 431
Floor 20 170 338
Ceiling 70 299 55 2136
Walls (4) 50 140 76 279 /
Workplane: UGR Lengthways- Across to luminaire axis
Height: 0.750 m Left Wall 14 15
Grid: 64 x 64 Points Lower Wall 14 14
Boundary Zone: 0.500 m (CIE, SHR =1.00.)

llluminance Quotient (according to LG7): Walls / Working Plane: 0.418, Ceiling / Working Plane: 0.901.

Luminaire Parts List

No. Pieces  Designation (Correction Factor) @ (Luminaire) [Im] @ (Lamps) [Im] P [W]
1 6 FAGERHULT 13387-402 Notor 65 Delta Dir-ind 1200 start HL white 4K 1xLED 43 W (1.000) 5000 5000 43.0
Total: 30000 Total: 30000 258.0

Specific connected load: 4.61 W/m? = 1.39 W/m?100 Ix (Ground area: 56.00 m?)



Cylindrical
llluminance

Troom
® T250
, . . 000
0.00 4.00 800 m
Scale 1: 80
Calculation Surface List
No. | Designation | Type | Grid E_ [Ix E_. [ E__ [ ud E_/E__

1 | Calculation Surface 1 | cyl | 32x32 (136 ] 118 154 0.870 0.768
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Height of Room: 3.200 m, Mounting Height: 2.700 m, Maintenance factor: 0.80

361 lux

Cylindrical
llluminance

74%

WValues in Lux, Scale 1:90

Surface p [%] E_.. [x] E. . X
Workplane ! 267 427
Floor 20 189 kTN
Ceiling 70 335 70 1628
Walls (4) 50 158 94 232 !
Workplane: UGR Lengthways- Across to luminaire axis
Height: 0.750 m Left Wall 13 13
Grid: 64 x 64 Points Lower VWall 13 13
Boundary Zone: 0.500 m (CIE, SHR =1.00.)
lluminance Quotient (according to LGT): Walls / Working Plane: 0.439, Ceiling / Working Plane: 0.929.
Luminaire Parts List
MNo. Pieces  Designation (Correction Factor) @ (Luminaire) [Im)] @ (Lamps) [Im] P [W]
1 9 FAGERHULT 13386-402 MNotor 65 Delta Dir-ind 1200 start LL white 4K 1xLED 30 W (Type 1)* (1.000} 3o 3o 3.8
Total: 33390 Total: 33390 286.2

*Modified Technical Specifications

Specific connected load: 511 W/im?® = 1.42 W/m3100 Ix (Ground area: 56.00 m?)



Cylindrical
llluminance

T7.00m
® T2s0
. . 000
0.00 4.00 8.00m
Scale 1: 80
Calculation Surface List
MNo. | Designation | Type | Grid E_, [x] E_. [x] E__ [x] u0 E_/E__

1 | Calculation Surface 1 | eyl | 32x32 128 169 0.856 0.758



Modelling Index

(@) Maodelling index = 0.1; highly directional (d) Modelling index = 1.0: except for theatre

downight creates harsh sNadows lighting, it = difficult to get an index much
greater than 1.0 and values highes than this
would provide modeliing of the face making #
difficult to lip read, for example

Image from LG5 - Lighting for Education pg22



Modelling Index

(b) Modelling index = 0.3; the limst of (€} Modeilling index = 0.5; more appropnate
acceptable modelling in spaces wherme good for children’s classrooms

communication is required and stll too harsh

for some children with special educational

p—
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St Anthony’s College - LED Linear/Luke
Hayes
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Emergency Lighting



Regulatory Reform (Fire Safety) Order 2005

emergency routes and exits must be indicated by signs; and

emergency routes and exits requiring illumination must be provided
with emergency lighting of adequate intensity 1in the case of
failure of their normal lighting.

Regulatory Reform (Fire Safety) Order 2005 Part 2, Section 14 g and i



Regulatory Reform (Fire Safety) Order 2005

17.—(1) Where necessary in order to safeguard the safety of
relevant persons the responsible person must ensure that the
premises and any facilities, equipment and devices provided 1in
respect of the premises under this Order or, subject to paragraph
(6), under any other enactment, including any enactment repealed or
revoked by this Order, are subject to a suitable system of
maintenance and are malintained in an efficient state, 1n efficient
working order and in good repailr.
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Open Area

CORE AREA
0.5 Lux Minimum
1:40 Diversity Ratio
(Min/Max)




Escape
Route

140 Dversity Ratio
(MinMax)

50% of central line in
central 1m band

1 Lux Mnimum
on centre line



Toilets

Toilets in ensuite bedrooms

All toilets Tor for disabled use Toilets with borrowed
O the disabled light less than 8sgm
One Luminaire g 54
f:) Toilet D
Multiple toilets upto 8sqgm Single toilet

O

no borrowed light
One Luminaire

O

for able-bodied

Tolets more than 8sgm
with or without bomrowed light

0.5 Lux Min
Toilet

Single tolet
for able-bodied




Points of
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High Risk Areas

5.2.7 - High Risk task areas

If emergency escape lighting is required to provide illumination
for the safety of people involved 1n a potentially dangerous
process or situation, and to enable proper shut-down procedures for
the safety of the operator and other occupants, the illuminance
value should not be less than 10% of the average of the normal
lighting at the location.

BS5266-1:2016 Section 5.2.7

4.4 - High Risk task area lighting

4.4.1 In areas of high risk the maintained i1lluminance on the task
area plane shall not be less than 10% of the required maintained
illuminance for that task, however, it shall not be less than
151ux....

4.4.2 The uniformity ‘Uo’ of the high risk task area lighting

T 1T T1iminance <chall notr be lece +han O 1












Prototype scenario: illumination pricinples
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Fig.2a Ceiling lighting only Fig.3a Ceiling + Pendants Fig.4a Pendants only

Prototype scenario: light distribution (false color luminance maps)

Fig.2b Ceiling Iihting only Fig.3b Ceiling + Pendants | Fi.4b Pendants only



Image Ref:
Henning Larsen Architects,
Halfdan Trolle

‘A difference of just three decibels 1is
perceptible; six or seven was regarded by
the acoustic engineers who assisted us as

significant,’ she says. ‘And this
particularly benefits the children who
struggle to concentrate the most.’

Imke Wies van Mil



HUMAN CENTRIC LIGHTING




CIRCADIAN
LIGHTING
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Neural and
humoral outputs

Peripheral oscillators

/ By Srruhh - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=79485980
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CONCEPTS / LIGHT / FEATURE LO3 [NGPTIN

Circadian Lighting Design

Support circadian health through interventions using electric lighting.

Hectric Light Only

Hectric Light and Daylight

At least 150 EML [136
melanopic equivalent
daylight D65]

The project achieves at least 120 EML [109
melanopic equivalent daylight D65] with electric
light and at least 2 points in Feature LO5:
Enhanced Daylight Access

At least 240 EML [218
melanopic equivalnet
daylight D65]

The project achieves at least 180 EML [163
melanopic equivalent daylight D65] with electric
light and at least 2 points in Feature LO5:
Enhanced Daylight Access




Equivalent Melanopic Lux (EML)

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 630 700 720

circadian == visual

B lamp data



EML = L X
R

Where EML = Equivalent Melanopic Lux
L = Lux Levels
R = Melanopilc Ratio

The Clever People Lucas et al., "Measuring and using light in the melanopsin age." Trends in
Neuroscience, Jan 2014



https://www.cell.com/action/showPdf?pii=S0166-2236(13)00197-5
https://www.cell.com/action/showPdf?pii=S0166-2236(13)00197-5

Photometric units have not been established for the circadian
luminous efficiency function; consequently, quantifying light in
terms of melanopic lux has yet to be defined.

More importantly, the 1mpact on the SCN by different levels of
melanopic lux 1s completely unknown. It is thus impossible to use
the action spectrum of melanopsin to describe the effectiveness of

electric light or daylight for stimulating the human circadian

system.

https://www.archlighting.com/technology/gquantifying-circadian-light-and-its-impact o
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FIGURE 2. CIRCADIAN STIMULUS VERSUS CIRCADIAN LIGHT
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https://www.archlighting.com/technology/quantifying-circadian-light-and-its-impact o
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The Society of Light and Lighting

o Circadian Lighting
Position April 2019
Statement

https://www.cibse.org/getmedia/224d27£3-3a10-435e-b100-e009e9%b8b606/SLL-Circadian-Lighting-Position-Statement-April-
2019 1.pdf.aspx
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“we are a long way

from

knowing what light
exposures have what

o-

—

_:eCtS//

Ref:- Luke Price,

Public Health England, Lux Live

2018



CONNECTED LIGHTING

Interface
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Emergency test
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https://static1.squarespace.com/static/59e788e3e45a7c0b5816f2ef/t/5a1a066c0d92971bbcd57f1b/1511655034094/Case+Study+-+AGL_+120+Spencer+St.pdf
https://static1.squarespace.com/static/59e788e3e45a7c0b5816f2ef/t/5a1a066c0d92971bbcd57f1b/1511655034094/Case+Study+-+AGL_+120+Spencer+St.pdf

Link to AGL 120 Spencer St Mirvac & AGL
Stud
o veTbouzne, 203

Energy (kWh) Average Daily Energy Consumption of Lighting Control Systems
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Testing Costs Manual Test Central Test
Number of Luminaires 106 106
Function Testing Time (Mins) 5618 20
Hours Per Year 112.36 4
Duration Testing Time (Mins) 7418 400
Hours Per Year 12.36 6.67
Labour Cost per Hour £35.00 £35.00
Total Onsite Cost £4,365.32 £ 373.33

Investment Costs

Manual Test

Central Test

Number of Luminaires 106 106
Cost per Luminaire £70.00 £100.00
Luminaire Costs £7,420.00 £10,600.00
Wiring + Install Costs £500.00 £1,000.00
Commissioning Costs £0.00 £1,500.00
Total Onsite Cost £7,920.00 £13,100.00




£35000

£30000

£25000

£20000

£15000

£10000

£5000

Payback Time DALI vs Non-Monitored
Single Site 106 luminaires

Initial Invest

Total costyr1

Total costyr 2

Total costyr 3

Total cost yr 4

Total costyr5

Manual/
non autotest















Summary

Lighting within education plays an important role in enhancing
learning

Emergency Lighting 1s a necessity

Circadian Lighting 1s still at an early stage more research 1is
required

Lighting controls excellent for energy and cost savings.
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