Calculating Light

NOT SO SCARY LIGHTING MATH

Measuring Light /
Light Metrics

 Hand
Calculations
— Point-by-Point
— Lumen Method

The importance of Lighting Math:

» Calculations can determine the light
levels

» Calculations can determine the
required quantity of fixtures

» Calculations can verify uniformity

Methods to perform Lighting Math:

By Hand - calculates a “quick”
estimate of light levels, and verifies
_ - d gty of fixtures

L By Computer - calculates a “detailed”
Figure 1 . <l estimate of light levels, and verifies
. L qty of fixtures

Radiation Intensity Falloff . L




Calculating Light

Target llluminance / Light Levels

Who Defines Light Levels?

- LIGHTING
e |IES of North America FANDROOK

- Recommended Practices REFERENCE
— Defines light levels and quality of
illumination by task and application
e Codes and Regulations

e The Owner

TRE DESN-A

Definitions: Task = the work performed

Applications = the project type (i.e. School, Commercial etc,

Target llluminance / Ages

years ) earsold...
old... {jf“.\ !
<‘ c.\. i
S\ — "-/\\—“\
Can reduce — )—l‘\ L increase the

1/31

the light l > light levels
levels up to (_/ S up to 2/3!




Calculating Light

IESNA Recommended Light Levels

QUALITY ISSUES FOR OFFICE LIGHTING

Private Offices  Open-plan Offices  Office Corridor

Control of direct and reflected glare L ] L] o
Light on walls and ceilings L ] L ]
Physical relation of fixtures to users [ ] [ ]
Uniformity / Reduce shadows and flicker L 3] [ ¥,
Room surface characteristics (1] L]
Color rendering and color temperature [ M) L]
Daylighting L3] LV

Lighting contrels L] L

é Quantity of light on task (footcandles) 40.50 fe 40.50 fe 510 fe

® Very Important () Important ) Somewhat Impartant  * Adapted fam the Lighting Design Guide.
IESNA Lighting Handbook, Sth Editian

IESNA Recommended Light Levels

Light an walls and cellings 1

Control of direct and reflectec

! mity 3

Daylight &

Color rendesing and color temperature

sk C




Calculating Light

IESNA Recommended Light Levels

Orentation and simple visual lasks, Visual performance is largely
. tant. Th ¢ found in public spaces where reading
* |ESNA Light Level al inspection are only oc iy periormed. Higher levels
. zre racommended for tasks wheare visual parformanca is
recommendations are for foot- occaslonaly imporiant

candles (FC, fc) at the work A Public spaces 301 (3 fc)

plane - 2’6" AFF (30 inches) G Working spaces wherosmpts sl
P . ape fasks are performad 100 1x {10 fe)
* They have limited significance to
. Common visual tasks. Visual performance is important. These tasks
us when we Intel’pret the actual are found in commersial, industrial and residential applications.
. mmended lluminance levels difier because of the
environment. characteristics of the visual tas ng luminated. Highe levels are
. . recommended for visual fasks with critical elements of low confrast
* Such factors as lighting walls, or smal size
brightness accents, shadows, D Performance of visual asks of igh 3001 (30 fo)
sparkle, and color have a E
greater influence on emotional tasks of low conirast and large
. size 500 Ix {80 fey
reaCt|0n. F Performance of visual lasks of low
contrast and small size 1000 be (100 fec)
_Speu'a' visual iasks. \isual parform rtical iImportancs.
« IESNA's recommend light sony o soeamt ol loments. o lumiante
levels are for an age range of et sk e actcied i spgnr) sk e

40 — 55 years Old closer 1o the task.
G Performance of visual tasks near
threshold 3000 to 10,000 Ik
(300 to 1000 fc)

IESNA Recommended Light Levels

IESNA Lighting Design Guide Interior-1
I INTERIOR TlV=ry Tmponant [ imeortant ] Semewhat imponiant | Slank = Nt Impartant ar nol appicable
LOCATIONS AND TASKS
g €
[
A=3f ¢3 3 g i
=3 fc 8- ] 5
_ el 5| E 2 H n 5
B=5fc al| € 1|, = g
_ Elsl 3 EEE N EEE = :
C=10fc z|3|® Eiga_z %‘E g i ¥
D=30fc sele | (2898 HHEEEE EERE S
1R -8l 5 glz| = 5 s1E 3]l =| 2ly |=®
E=501fc HEEREEEE R R HEE e
] ] =] 2 [} H
F =100 fc s[=|5| £ sggeﬁizﬁ HEHHEEEE EEEE R
G = 300-1000 fe HHEHE U EE A R EEEE HRE
b HHE HEEEE R HEE R EE HE f L
4 = E|Z|E tl= 3| 5= i £
32525593533&‘&&855& R I E -
Accounting (gee Olices) Ch. 11
Air Terminals Ch_23
Armories | [ )
Al Galleries (see i Ch14
Auditoriums L] 1
Assembly 1 =
SDCIA] BCIily (Ll rh 'i )
[ [
|Banks (s=e Reading I I [ I I I Ch. 11
LT T T T T i - [ |,,
1 [
| 11| ool =
- | el =
8




Calculating Light

Summary Horizontal Light Level (table 15)

TABLE 15
RECOMMENDED |LLUMINANCE VALUES
Gemorat grieg | tosk ghing e

‘ Qcea-

very |
| Simple ‘ sional Large ‘ Small Small
Public Orien- Visuzal Visual Visual Visual
Spaces tation Task4 Task Task Task
pace lation | B® _faskh | Task ask
oy Tom T sk [ aow T ok | se | e {
GENERAL 1 )
‘ Circuiatio ‘ \ { | ‘ \
Camdars . ‘
‘ Efewators | . ‘ | | 1 ‘
Loabie: ' . ‘
‘ Stairs | I ‘ i
‘ Service ‘ { ‘ ‘ l
Toile 1
Storage { | |
Activ ‘ ! ‘
| \
| | \
|

HOSPITAUTY FACILITIES
Bathrogms, far grooming

ol
|
o
o |

Mnfrs Guides
— Direct or Average Illumination from a Fixture or Lamp
— Recommended spacing or layout

I




Calculating Light

Manufactures Guides: Beam Guides

&= Calculite® Evolution Incandescent Adjustable Accent C4P20A

Page 2 of 2

Accent Lighting Performance Data

(FC) it initial Sooteandies at canter of
L

41/2" Aperture PARZ0 / PAR16 Reflector Trim

PHILIPS
LIGHTOLIER

11

Manufactures Guides: Printed Literature

Typical Layout Patterns for Library Stack Areas

Parallel Pattern. Transverse Pattern
(Perpendicular)
: B N NN
| | }L NN
I | | |
. | | B N N
;\ i

Concentric Pattern Diagonal Pattern

LITECONTROL

Pagallel Pattern

Suspended Direct Fixture

Staldite 500™
P-DO528TE

Rows centered along
stack aisles
8 178 bnp
dre
i1l .
| d fe, LLF= 75|

Transverse Pattern

Suspended Tndirect/Direct Fixture

[
;B
i

= e ow e ow e

1C-93"
P-ID-9348T&
Rows mounted
perpendicular
to stacks - §' OC
2.T8 lamps

{mainsained fe, LLF=.75)

+ Vertical Illuminance on shelves (foot-candles|

# Horizontal Hluminance for a r

eading position

12




Calculating Light

Manufactures Guides: Printed Literature

i
e CORRIDOR
One AT rowwtin padmeidaid 1T 21 2345
' one-lznn T8 fivieres 1
u 20048 |
REFLECTANCES: S0/70/20 I
- LIGHT LOSS FACTOR: TS [
L POWER DEMSITY: 1.0 2 W/t L
]

AVG. MAINTAINED fc AT FLOOR: 13
LITECONTROL

13

Manufactures Guides: Printed Literature

P Specification Decorative Discus™ 6700M SZ13U

Page 2 of 2 Ceiling or "ADA”" Wall Mounted 2 Lt. 13W Compact Fluorescent
T - ] | . :
% O ]_) I 8fc L ; /I 'B',-"f—l\'-
- -4 ¥ S age C > / ﬂ \
b | J_[ ISV | )
oo
5k
4N,
SPACING RATIO = 13
M
»
M

PHILIPS
LIGHTOLIER

14




Calculating Light

Manufactures Guides: Printed Literature

Performance Datachart

PHILIPS

PHILIPS
LIGHTOLIER

Tisum, BDOCEERUCr Sas@er




Calculating Light

Computer Calculation Example




Calculating Light

Seeing Light

Illuminance: We do Not See Light Arriving
Measures how much light is present, the light level to
perform a task — arriving lighting energy
Examples: emergency light level on the floor),
on the desk, on a book

Measured in: Foot-Candles (US) and Lux
(Metric)

Luminance: We See Brightness of Surfaces

Measures how easy something is to see, or how bright
a surface is — emitting or reflected light energy
Examples: backlit signage, the moon, a
<] glowing wall, the contrast on steps
+ Measured in: Foot-Lamberts (US) or
Candelas per meter squared (metric)
1 Foot-Lambert = 3.426 Candelas/m2

19

Light Metric — The Foot-candle

> 1 foot-candle

1 foot

Foot-candle is known as a unit of light - direct illumination
light level

Derived from one candle placed at a distance of one foot from a surface is
defined as a foot-candle
(abbreviation = fc or FC)

20

10



Calculating Light

Light Metric — The Lumen

12in

The energy of light from a candle falling on a one foot square area is
One Lumen (abbreviation = Im)

The total amount of light energy coming out of the candle is approximately 13 lumens
The total amount of light energy coming out of 100-watt A-lamp is
approximately 1650 lumens

NOT DEFINED BY DISTANCE 21

Efficiency vs Efficacy

Watts is the amount of energy used to Produce Light

Light output from lamps and fixtures be measured in units of
and Candelas.

The ratio emitted by a lamp or fixture measures Efficiency
and Efficacy

25% is lost

Bare Lamp
100 watt A-lamp = 1650 Lumens

Efficacy = Lumens/Watt
= 1650/100
=16.5L/W

Lamp in a Fixture
Fixture = 1240 Lumens

Efficiency = Fixture Lumens/Lamp Lumens
= 1240/1650
=75%

22

11



Calculating Light

Light Metric — The Candela

180 deg

270 deg lh:

y

\

/ Candela

90 deg

-t

0 deg

Distribution Curve

Candle Power is the intensity value at any given direction.
(unit is Candela, abbreviated as cp)

Distribution Curve represents the total light intensity pattern
produced by a source 23

Light Measurement

Measures the candlepower distribution of a particular ‘
lamp or luminaire. (

Information is generated in a -- Photometric report

Erik is setting up a lamp for testing
In the 2m integrating sphere.

Integrating Sphere Gonio-Photometer The Spectro-Radiometer
24

12



Calculating Light

Photometry Reports

Caleulite® Incandescent Open Downlight BT"]5
E" Apertu 3] / PARGO Lamp

= Plot of candlepower values

®= Summary of candlepower
values in different planes

® Fixture Efficiency

® Lumen Summary

® Luminance summary :) y

= Spacing criteria (SC) or
Spacing/Mounting Height TR
(S/MH) for uniformity ) £

= Coefficient of Utilization Table

= Guides

AEITIOLHDII

| ot informatien KT | ]

Hand Methods to Calculate Light

Point-by-Point
— Direct light level from a Fixture or Lamp reaching a
specific point
— Candlepower info needed

13



Calculating Light

Point-by-Point: FC at a Point

CIE Luminaire Types / Distributions

o
3

(IES) Direct-Indirect Semi-Indirect Indirect

o
B!

Semi-Direct General Diffuse

A

27

Photometry Reports: sample 1

« Downlight
O Calculite® Incandescent Open Downlight B7705
Page 2 of 2 6" Aperture BR30 / PAR30 Lamp

BTMSCL PARI0 7SW FL

£ I.Lli!'l'lﬂllll.lll!(,-&

) o

28




Calculating Light

Photometry Reports: sample 2

¢ Indirect Pendant

% Lighting Systems Silhouette® Luminous Indirect SC

Page 2 of 2

Performance
CANDLEPOWER CURVE

2 Light T5 Per 4' (nominal) Section

CANDLEPOWER COEFFICIENTS OF UTILIZATION
e T ZONE» 0 2 85 6 W
DEG. % EFFECTIVE CEILING CAVITY REFLECTANCE
. Y CANDELAS
s 180 828 828 828 828 828 80 | 70 | 50
175 827 83 848 888 870 WALL REFLECTANCE
1 165 811 880 963 1056 1062 70 50 30|70 50 30,5 33 10
155 761 909 1076 1273 1329 078 78 78|67 67 67|46 46 16
e 5 668 905 1201 1423 1466 o1 |71 68 6561 58 56|40 238 27
136 540 859 1177 1263 1409 E2 (65 59 558 51 47|35 33 3
® 125 422 821 1094 1298 1264 2alse 2 7|50 45 0N B %
@ 115 268 651 918 1023 1029 T4(54 86 a0|4 39 34|27 W 2
& 105 141 479 518 557 557 Zo|9 w0 o B N u oA
95 33 128 129 121 17 645 36 30|38 31 26|21 18 16
5 % 10 15 12 1 12 S7|w 32 2|3 8 23|19 16
85 0 00 0 0 S8 (2 29 2|2 25 2|17 W 12
= 75 0 00 0 0 9|3 26 20|33 2 18|16 12 10
65 0 0 0 0 0 10133 24 18|28 21 16|14 11 8
= 55 0 0 0 0 0 20% FLOOR CAVITY REFLECTANCE
gg 8 E g g g DISTRIBUTION
oy s * 35 3 25 0 0 0 0 0 Zﬂuﬁ Lum% &Uaomg %Lumw
i R 1 g 8 g g g g 90180 4776 823 1000
LAMPS: 2 F28T5 0-180 4778 823 1000
LUMENS: 2900 0 0 00 0 0
EFFICIENCY: 82.3% Calculations are for 28 watt T5 lamps, for 54 watt T6 lamps multiply by 1.7

29

Photometry Reports: sample 3

¢ Ceiling Fixture

= Specification Decorative Discus™ 6700MS213U

Page 2 of 2

» AY

Ceiling or "ADA” Wall Mounted 2 Lt. 13W Compact Fluc

==

)
Il" O g O o

cent

J_k—k |

30

15



Calculating Light

Point-by-Point: FC at a Point

Asymmetrical Distribution Curve

Rectangular Tubular
Fluourescent fixture

90 deg Perpendicular
Perpendicular —
90 degrees
0 deg | Parallel
Rectangular Tubular e 90°
Fluourescent fixture T 71N
i — A B0°
3o0°
0

Candlepower Distribution

31

Point-by-Point: FC at a Point

= Candlepower
distribution curves 90 deg
provides intuitive 80
information on how a ¢ 300 o
luminaire will perform g
< 600 6o
» Candela values are 3
used in calculations to g 900 50
predict light levels at a g
specific point % 1200 40
. —— 8 /
AN I 1500F
: F o _ __II ! Odeg 10 20 30
shred ' Distribution angles
32




Calculating Light

Foot-candle =

Point-by-Point

i

Ceiling height =11"-6” |||

Calculate the Level at the Table FC = candelas / ftZ
FC= foot-candles

& .
R B e~ = S
A PANSER

Candle Power

Distance?

[

1~ 1=

33

Foot-candle =

Point-by-Point

Calculate the Level at the Table

Candle Power

Distance?
 Ceiling Fixture Example FC = candelas / ft2
FC=___  foot-candles

Ceiling height = 9ft _
_ - . Nl
T 7 / I AN Sl
A T NN
s/ / \ AN
a / I \ N
/ ; I \ N\

% ' 5 - 1] 1 :‘. I:I 1 :
[§ A\ I Determine LI B L
Py the Light I 2w onmom

’ *  Level at the 100 il ® 9w s x

¥ Table B W »
200 16 &

li73 mn [ 4
X &

7 55 18

o “ p 0
Date n n
Prepared W P

ZlINIlL LUMENS lNI'; F:ﬂ“:ﬂl"liﬁs
i-:l_'.‘il ““.'I.!j\‘l' ...\_.'...l-' 1 I"..!II:\_-'-II l

17



Calculating Light

Beam Study

To solve for any component, you can:
1. Scale the Drawing, or
2. Use Trigonometry
o

Ceiling height = 9ft |

|

N A C
o Al C
Q1 | B (w/2)
P |

. B A2+ B2=C2

I—Y—‘ﬂ
35

Beam Study

To solve for any component, you can:
1. Scale the Drawing, or

m 2. Use Trigonometry
1
Ceiling height = 9ft |
i Adjacent Hypotenuse
'.a Adj I Hyp
LT RN
L % -\K‘P» | Opposite
I Sine 6 = Opposite / Hypotenuse
v__Opp \ Cosine 6 = Adjacent / Hypotenuse
Tangent 6 = Opposite / Adjacent
Remember this by the name of the
Indian Princess: soh-cah-toa

36

18



Calculating Light

Candle Power
Distance?

Point-by-Point Foot-candle =

+ Ceiling Fixture Example FC = candelas / ft2

o FC = foot-candles
Ceiling height = 9ft -

CEATIFED TEST REPORT MO 1254FR
. 0 CANDLEPOWER SUMMARY
“‘ :. 45 ==} ANGIE MEANCP IMS ANGIE MEANCE IMS
" °. o R g n ks L "
L B < Determine ") e I T
* ‘r. ‘. .' the Light el . : B
Level at the I x n
center of the e @ %
&0 1] Fe] m
Table > 1
ol k] n
200 0 ]
L £ i M
™ 0
1 (i n 18
7 n
k] m
alE M A 1] M
repaned fo Liy e .3 ]
Fall Rwver, MA w 18 180 7
ZONAL LUMENS AND PERCENTAGES
JONE (UMENS LAMP LUMINAIRE 7
30 "7 319 1870
,,,,, 4 i 1

Hand Methods to Calculate Light

Lumen Method

— Average Light Level in a Room from a Fixture

— Lumen info needed (Can be used to determine

quantity needed) 38




Calculating Light

Lumen Method: Room Reflectance

* Room comprised of
Walls, Ceiling, and Floor.

« Walls typically have
Doors and Windows

¢ All surfaces have a
reflectance value to
bounce light.

¢ Light from Light Fixture

bounces off of all
surfaces.

W Ceiling

Wall

Floor

39

Lumen Method: Room Reflectance

» Surfaces with less

- reflectance will bounce less

h\.\ Ceiling light

AN :
AN

» Typical Reflectance
Values:

- 75%-90% White, Off
White, Grey, Light tints of
Blue or Brown

— 30%-60% Medium Green,
Yellow, Brown, or Grey

— 10%-20% Dark Grey,
Medium Blue

— 5%-10% Dark Blue,
Brown. Dark Green, and
many wood finishes

Wall

Floor

40




Calculating Light

Calculations using Lumens

Lumen Method Calculation
- Calculates the Average lllumination for a room.

- Takes into account the room surface reflectance's — but assumes
the surfaces are diffuse (not shiny!).

- Assumes an empty room (without furniture).

- The formula can also be used to determine the required Quantity
of Fixtures needed for a target light level.

- Does not determine light fixture layout or location — you must
following mnfrs spacing criteria.

The Steps:

You need Room Dimensions and the Fixture Mounting Height.
You need to select a Light fixture

Determine the rooms Room Cavity Ratio (RCR).

Look-up the fixtures Coefficient of Utilization for the RCR.
Calculate!

S o

41

Photometry Reports

Caleulite® Incandescent Open Downlight B7705

Plot of candlepower values

Summary of candlepower
values in different planes

Fixture Efficiency

Lumen Summary -
Luminance summary [-) N

Spacing Criteria (SC) or

Spacing/Mounting Height ' — i

(S/MH) for uniformity G

R E I

=l

. )

Guides 4
]

e {

1
£
<




Calculating Light

Coefficient of Utilization

‘l El_rl:-:]‘:I“.II:II““..:.:I”:%

)

Coefficients of Utilization

% Effective Ceiling Cavity Reflectance

af gobd reflectoe, multiphy

Also known as

Defines the percentage of
light output that is expected
from a fixture

The value is determined by a
CU table

For commercial
Reflectance of 80/50/20, the
actual CU value is this.

43

Step Room Cavity Ratio

| | Fixtures fully recessed
] 1 Inceiling
. A

i Fixture Mounting A
| Height

Room Cavity Ratio
RCR

Workplane (Height of Calculation) L |

Room Section

RCR = S5XMHXx(L+W)

Room Area

¢ The RCR can vary
depending on the
height you want to
calculate... as shown
here with the
calculation height at
the floor.

44

22



Calculating Light

Room Cavity Ratio

o L

| | Fixtures fully recessed | !

I i Inceiling 1 |

" H H
| Fixture Mounting A |
+ Helght 4
! |
! |
| _ |
¥ Room Cavity Ratio :
| RCR |
| =N
| ’Ti‘f' N |
: .
! =y |
q |
| Workplane (Heignt of Calcuiation) | S I
Room Section

_
RCR = SXMHX(L+W)

Room Area

* Room Cavity Ratio
(aka RCR) is the
volume between the
Fixture and Height of
Calculation

* Workplane height is
typically 30-inches
above the floor

¢ Arooms RCR will
always be between 1
and 10

45

Room Cavity Ratio

Wall Brackets

Height

RCR

. Workplane {(Height of Calculation)

Room Section

¢ The RCR can vary
depending on the
height of the
fixture....as shown
here with Wall
Brackets or
Sconces.

46

23



Calculating Light

RCR = SXMHXx(L+W)

Room Cavity Ratio

! Fixture Mounting
Height

Pendants

Room Cavity Ratio
RCR

. Workplane (Height of Calculation)

Room Section

Room Area

e The RCR can vary
depending on the
height of the
fixture....as shown
here with Pendants.

47

Room Cavity Ratio

i
| Fixtures fully recessed

i Inceiling

L
| Fixture Mounting
+ Height

Room Cavity Ratio
RCR

Workplane (Height of Calculation)

[ )

Room Section

Example:
Room Width: 12ft
Room Length: 15ft
Ceiling Height: 10ft

RCR=5x(__)x(_+_ )
Cx_)

RCR =

48

24



Calculating Light

Lumen Method Formula

To Calculate Foot-candle level:

FC = Qty of Fixtures x Number of Lamps per Fixture x Lumens per Lamp x CU

Area of the Room

To Calculate number of Fixtures:

FC = Total Lumens in the Room x CU
Area of the Room

Qty of Fixtures = FC x Area of the Room
Number of Lamps per Fixture x Lumens per Lamp x CU

Qty of Fixtures = FC x Area of the Room
Total Lumens in the Room x CU

49

Layout and Pattern

Four Ceiling Lights: T One Pendant:

25



Calculating Light

Lumen Method Example 1

Target llluminance = 30FC

Example:

- @ o

N/

Room Width: 10ft
Room Length: 15ft
Ceiling Height: 10ft

What is the resulting Foot-candle Level at table

height from four ceiling lights?

Lumen Method Calculation

Project

RoomiAmea

ey Ratio:
Room Whdth (W)
FRioom Length (L)

Fintur Mig Faight (MH)

RCR = § x (MH) x (L+W)
LxW

RCR=Sx( _ix( __+ )
B~ W, NE—— —
RCR =
gt R
RCR = L5MH) £ ;:PL“ )
Cateulation
Forture Description cu

Lamp. Lamps per Fixture Lumaens per Lamp

FC = (Oty of Fistures) x (Lumens por Lamg) 3 (8 of Lamps per Fisture] x CU 3 MF
LaW

Dty o Fintures =

AW
[Lumana per Lamp) = (8 of Lamgs per Fixhara) x CU & MF

Oty of Fistures = L

ity of Fisturas =

Lumen Method Example 1

What is the resulting Foot-candle Level at table

height from four ceiling lights?

COEFFICIENTS OF UTILIZATION ZONAL CAVITY METHOD
%EFFECTIVE FLOOR CAVITY REFLECTANCE =.20
80 70 50 30 10
50 30 10 | 50 30 10 | 50 30 10{50 30 10| 50 30 10| 0
1 535048 | 514947 ) M40 M | 532 2040 | 3B
2 464239 | 444138 ) 423937 393735 | 373538 | 32
ga 403633 | 393532 | 31.3331 | .35.32.29 | 33.30.8 | .27
g1 36328 | BN | BWA | NBH| 0B | B
ES RAM | NAB | 0263 | BAR| 6200 |20
g6 9420 | 82320262320 25219408 .17
gi 262108 | 252107 | 42017 | 22.19.16 | 21.18.16 | .15
28 231916 | 22.18.15 ) 21.18.15 | 20.17.15 | 19.16.14 | 13
9 20704 | 21614 ) 19.16.13 | 19.15.13 | 18052 | .1
10 |.19.15.02 | 191502 | 181402 | 17.04.11 | 16.13.11 | .10
DETERMINED IN ACCORDANCE WITH CURRENT IES PUBLISHED PROCEDURES
For 3 light - 26W Quad Tube units multiply CU's by 0.95

ol

26



Calculating Light

What is the resulting Foot-candle Level at table

Lumen MethOd Example 2 height from one pendant?

Target llluminance = 30FC
[ ; Example: Lumen Method Calculation
Room Width: 10ft Project
1 Room Length: 10ft ~ Feemimea
Ceiling Height: 10ft

ey Ratio:

Room Wdth (W)
———E——r—%———

f Room Lengh (L):

(\ -\ - - - Fturn Mag Haight (MH)

| ( ] Aoy

| | N - ) ReR = S i o

U RCR=5x( _ x{ ____+
| mooes ¢ ] —

(R s
— RECR= __

[y

=

Caleulation:

Furture Descripton o

Lamps per Fisture Lumans por Lamg:

CORFINCHENT OF UTLIZATION TASLE

Eacnn s cauey Raectince » 3%

Qty of Fixtures = FCalaW
(Lumans per Lasnp) x (¥ of Lamgs par Fixture) x CU x MF
Qty of Fixtures = L ITTA Ixi 1
L ik I x ]
Gty of Fistures =

What is the resulting Foot-candle Level at table
height from one pendant?

CMOBARGh w0 0w m SUMMARY DATA
[ - Ja
SFFICIENCY (Total) 656%
\ .’ EFFICIENCY (Downlight): 344%
J EFFICIENCY (Uplight): 31%
- 4100 ZIE CLASSIFICATION: DIRECT-INDIRECT
SPACING CRITERION (0-Deg.)- 138
SPACING CRITERION (90-Deg.) 137
| _UMENS/LAMP: 3100
| NO. OF LAMPS 2
_UMINOUS OPENING: VERTICAL CYLINDER
Diameter: 1.33 (Fest)
L Height: 3
NPUT WATTS: B4
3P-1-83 VDT CONFORMANCE NON-CONFORMING
I I W
Cuadrmaierady Semerc
Dosters 0 Dormen Soit 90 Dvarves
COEFFICIENT OF UTILIZATION TABLE
Effective Floor cavity Reflectance = 20%
Pec ... 80 70 50 30 10 0
Pw.. 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10 0
RCR
0 MmN 65 65 65 65 55 56 56 47 A7 4T 38 38 38 M
1 62 59 55 82 57 54 51 48 46 44 4 ¥ %35 3N 20 28 25
2 5 50 45 4 51 46 42 % ¥ 3% .33 23028 2% 24 2 19
3 051 4 3B M 47 40 35 M R ey 28 2% .20 2 20 .18 16
4 46 38 2 8 42 35 30 % 0 2% .2 2 21 .19 20 A7 A5 13
5 42 .34 28 M 3 31 26 2 % 22 .19 22 19 16 16 .15 .13 "
6 9 30 24 2 36 .28 23 .19 24 19 16 20 16 14 18 13 1 0]
7T ¥R 8 33 5 20 6 21 17 4 18 15 12 14 12 .10 08
8 332 19 15 30 23 18 4 19 15 13 16 13 .1 13 11 08 07
9 3 22 A7 M 28 1 16 13 8 14 m 15 12 09 12 10 08 06
10 2 20 15 12 26 19 4o A6 13 10 14 11 09 1109 07 06




