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ABSTRACT:

This paper introduces the zone method as a new tool for lighting design. This
method is an intermediate way between Lumen method and the modern computer
lighting design programs. It is very simple accurate satisfy designers needs and can be
used manually. The zone method photometric report (ZMPR) & test rooms specifica-
tion have been demonstrated.
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METHODE DE LA ZONE COMME UNE NOUVELLE TECHNIQUE
DE L'ECLAIREMENT 3-DIMENSIONS CONCEPTION DE L'ECLAI-
RAGE INTERIEUR ET EXTERIEUR

RESUME:

Cet article présente la méthode de la zone comme un nouvel outil pour la conception
d'éclairage. Cette méthode est une voie intermédiaire entre la méthode de Lumen et les
programmes informatiques modernes d'éclairage design. Il est trés simple précision
satisfaire les besoins des concepteurs et peut €tre utilis€ manuellement. Le rapport mé-
thode de la zone photométrique (ZMPR) et test de spécification de chambres ont été
démontrés.
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1. INTRODUCTION

Lighting design is one of the most im-
portant factors, the installation and de-
coration designers take it into considera-
tion, when designing a new project. This
design depends on the method of calcu-
lation. For many years Lumen Method
was the main method used to calculate
illumination, due to its simplicity [1,2].
This method has some disadvantages.
Therefore lighting designers are looking
for a new technique to calculate illumi-
nation.

These disadvantages are:-
1) The light source uses as a consi-
dered point source and only the light
reaches a surface on a direct path
from the light source, the calcula-
tion depends on the “Lambert’s Co-
sine Law” and “Lumen method”.
2) The calculation was performed
using one type of source (Point
source) not considering other types.
3) The design was done without
any consideration of daylight zone
method  must integrate natural
lighting with industrial lighting
sources.
4) The control of lighting was not
taken as an important point design
(occupation needs — switches — oc-
cupancy sensors and dimmers).
5) Lumen method calculations were
performed without taking appears
after furnishing the place.
6) The light source was consi-
dered without its accessories.
Computer programs used to design
lighting system are divided to:
a) advanced lighting design programs,
as Lighting Analysts AGI32 and Light-
ing technologies[3,4,5,6] Lumen Micro,

it depends on high advanced mathematic
method, very expensive and gives a lot
of unused results.
b) Simple lighting design programs, like
Philips program and El-Sweedy pro-
gram, depends on simple method gives
non-accurate result

In addition, these programs assume
that the interior place must be in a
square shape which is far away from
the actual designed places.

The main objective of the present
work is to design a new, simple, accu-
rate, manual and cheap method (Zone
method) to calculate the three dimen-
sional illumination in interior & exterior
places. Beside the method a new form
for the photometric report is introduced
that called “Zone method photometric
report” or “Egyptian photometric re-
port” and the description of the testing
room 1is introduced, which made the lu-
minaire used like any electrical instru-
ment like, cables,...... etc

2. ZONE METHOD DESCRIPTION

This method tries to find an interme-
diate way between Lumen method and
computer lighting design programs, re-
formulates the photometric report data
in new form and suggests a new tech-
nique to obtain the photometric data.

To explain zone method form of the
photometric report (ZMPR) based on
that every lighting source at definite
height drops light on its exact area. This
area varies with the height of the light-
ing source and the surrounding reflec-
tance.
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2.1 Zone method Photometric
Report

The Zone Method Photometric Report
(ZMPR) is divided into two parts, first
part is Luminaire Description (ZMPL)
and consequently the second new part is
photometric data (ZMPD).

2.1.1 Zone method photometric
luminaire description (ZMPL)

ZMPL include the main information
about the luminaire like description of
the luminaire, image of the luminaire,
wattage, etc. In addition, lamp color,
lamp dimensions, dissipated tempera-
ture, Ballast information are added to
ZMPL as shown in Table (1). This
concept is very important to introduce
the cover page of zone method.
for more details see Table (I-1) in ap-
pendix |

Table (1): The meaning of data in

ZMPL
Data Meaning
ZMPR-NO Number of zone method pho-
tometric report
TEST Test report number and labora-
NMBER OF tory
LAMPS No. of lamps in Luminaire
LUMEN PER Lumen per one lamp
LAMP Watts of lamp
INPUT WATTS The type of the distribution of

DISTRIBUTION | lamp lumens
Height of the Luminaire

HIEGHT Contains information about
MANUFACT manufacture
LUMCAT Luminaire catalog number

OTHERS Contains any additional data

about luminaire
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2.1.2 Zone method photometric
data (ZMPD)

ZMPD include the photometric data, as
each luminaire at an exact height of the
source (hy) and average surrounding
reflectance (p.y) drops the light at an
area (A;). The average illuminance (E,,),
the maximum illuminance (E,..x) and the
minimum illuminance (E.;,) can be ob-
tained directly from the ZMPD as
shown in Table (2).

In Table (2) The ZMPD contains the
following:

room with dimensions (0.5 x 0.5 m?).
Each test

1) average surrounding reflectance
(pav):-

The average surrounding reflectance
(Pav) 1s the average value of the reflec-
tance of the four sides and top and bot-
tom surrounded the lighting source. This
average value varies between 0 &1.

i) Luminaire height (hs)

It is the distance between the luminaire
and the illuminated surface. As any inte-
rior location height value of this height
varies between 0.5 to 10 m

1ii) Average illuminance (Eay)

Is the average illuminance value of
the illuminance readings at all points in
the testing grid matrix. This value calcu-
lated at every height and every reflec-
tance.

Iv) Maximum illuminance (Emax)

Is the maximum illuminance value of
the illuminance readings at all points in
the testing grid matrix. This value calcu-
lated at every height and every reflec-
tance.
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v) Minimum illuminance (Emin)

Is the minimum illuminance value of the
illuminance readings at all points in the
testing grid matrix. This value calcu-
lated at every height and every reflec-
tance.

Table (2): Part of the zone method
photometric report shows the
photometric data

Hieght o Firea m2 2> !
FRoDem Mo Eswv | Emiln
— —rT
12 36 16 | 11 | 19
13 4225 § 14| 10 | i7
14 49 13| 9 |18
_ 15 SB2a 0l 1Z| 7 | 15
hs =5.5 e EL e N T
17 7225 J 10| & | 14
18 &1 E] 5 [ 13
19 9025 el 5 | 13
20 0 [+ I I
: I 5] 1] 18
13 a225 I 14| 9 | 16
14 FE] 2| B | 15
15 56.25 1| 7 | 14
hs =6 16 [F] 0| 7 | 13
17 12.29 0 & [ 12
18 a1 e 5 | 12
19 950.25 ] 5 11
ﬂ 100 ) 3, 4]
S =

3. ZONE METHOD TESTING
ROOMS CONSTRUCTION

There are 20 rooms for testing. Its

area is in Table (I-1) in Appendix I (Fig.
(1)). As the dimensions of the luminaire
used is 1.2m length so we start with
room test has dimension 1.5 X 1.5 m
which is the suitable value. However if
the report for luminaire has dimensions
20 x 20 cm the test.
In Table (3) the minimum number of
points and room has a testing Grid, the
dimensions of these grids described (see
Appendix I, Table(I-1)).

calculation grid

Luminaire

Fig(1): Test rooms configuration

Research has shown ([7]) that the rela-
tionship between room dimensions and
the number of measuring points required
to calculate the average illuminance and
give an error of less than 10% in a rec-
tangular room with a regular array of
luminaries at spacing no greater than
1.5-1.0 can be tabulated in terms of
room index (RI) as shown below, where
the room index is given by

RI = (Area of ceiling and floor/ Area of

walls between the luminaries and the

working plane)
RI=@@IxW)/H((+w)

Therefore Rl = w/2H for a square room

where | = room length & w =

room width

H= luminaire mounting height

above the working plane.
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Table (3): Room index & number
of measuring points required to
calculate the average

RI Numbers of points
Below 1 9
1 and below 2 16
2 and below 3 25
3 and above 36

This CU = 0.55. Note that this is for an
effective floor reflectance of 40%, while
the actual effective more can be used.
The points should be laid out as a grid
with half spacing at the walls. It is ob-
vious that this grid must not coincide
with the grid of the luminaries, since
this would place each reading directly
beneath a luminaire which would give
large errors. In that case, the next higher
number of points of measurement
should be used ([1]).

The installation should have run for
100 hours from new before the mea-
surements are taken and this initial
comparison of the calculated and meas-
ured average values should use a calcu-
lated value that does not include the
maintenance factor ([1]).

4. PROPOSED EXPERIMENTS

The purpose of these experiments is to
apply zone method and compare it with
lumen method and lumen micro me-
thods. by creating test room, this room
used as drawing office, which contains
four desks. Its Dimensions are 8.5 m
width (W), 10 m Length (L) and 3 m
height (h). The working plane at 0.6 The
Reflectances of room are Ceiling 80%,
Walls 80%, floor 40% .The tables used
in lumen method and Zone method are
in Appendices.

Vol.14, No. 1
4.1 Casel:-Lumen method

Firstly: to calculate cavity ratios as fol-
lows, or look up in table of cavity ratios
. It is found that

Ceiling-cavity ratio (CCR) =
5th(L+I’V)/LW= RCR x (hCC /th)

CCR= 0 (recessed units are used)
Room-cavity ratio (RCR) = Shrc(L+W)
V4 2)

RCR = (5) (8) (8.5+10) / (8.5)

(10)=2.7
Floor-cavity ratio (FCR) =
5hpc(L+"/)/LW = RCRx (hpc/hRC )

FCR = (5) (0.6) (8.5+10) / (8.5) (10)
= 0.65

Secondly: look up effective cavity ref-
lectances for ceiling and floor cavities.
pcc for the ceiling will be 80%, while
prc for the floor cavity will be 42%.

Thirdly: With the room-cavity ratio RCR
known, it is now possible to find the coef-
ficient of utilization for the luminaire in a
room having a RCR of 2.7 and effective
reflectances as follows:

Pcc™ 80% Pw= 66 % PFCc = 40%

In Lumen method, the design of lighting
system depends on that the illumination
at every point in reflectance of the floor
prc 1s 42%. To correct for this, locate
the appropriate multiplier for the RCR
already (2.7). It i1s 0.95 and 1s found by
interpolating between the numbers for
80 pcc and between RCRs of 4.0 and
5.0. Then CU final = 0.55 * 0.95 = 0.52
Fourthly: Estimate the number of lu-
minaries used:

Number of luminaries =

( lluminetion * area) / (lamp lumens *
coefficient of utilization * LLF)

N= (400 x 8.5 x 10) / (3150 x 0.52 x

28



Zone Method As A New Technique Of 3-Dimensional Illumination For Interior & Exterior

Lighting Design.
Serry, .Rasmy, and Gamila

0.6) = 35 luminaire

Finally: Distribute in a matrix (6 X 6)
as shown in Fig.(2):

The length of the luminaire is 1.2 m
and the width is 0.3 m.
So the distance in X-axis = (10-(6x

1.2))/6 = 0.5m
So the distance in Yaxis = (8.5 — (6%
0.3))/6=12m

Emin = 286 Lux and E,.x = 955 Lux .On
each disk E,.« = 815 Lux & E.;,= 759
Lux & E,, = 854 Lux and is twice the
wanted Lux

Finally: try 5 x 4 matrix for lighting
the room

Using the same steps, the result the av-
erage during whole room is E,, =437
Lux and E,,;, = 150 Lux and E, .« = 533
Lux. On each disk E,.,x = 507 Lux &
Emin=492 Lux & E,.x =526 Lux and is
twice the wanted Lux.

Fig. (2) Luminaries distribute on
whole room using luman method to
have 400 lux on working plane

the room take the same value. In the
studied room all the points have 400
Lux. to achieve that need to use 36 lu-
minaire, use one type of luminaries on-
ly, and to determine the utilization factor
varies for each Iuminaire. Another

drawback of that method that the de-
signer needs to use the following tables
beside the reflectance table:

1. Cavity ratio.

2. Percent effective ceiling or floor-
cavity reflectance for various Reflec-
tances.

3. Multiplying factors for percentage of
effective floor-cavity reflectance.

4. Coefticients of utilization and lumin-
ance coefficients of the Luminaire.

5. Room position multipliers (for all
room-cavity ratios and for all points)

Case 2: Lumen micro 2000

Firstly: Define the room and put the
furniture as shown in Fig. (3).
Secondly: select luminaries attend to
use in your project & them to room &
arrange them.

Thirdly: add calculation grids at whole
room & at desks

Fourthly: calculate the output of the
design.

Fifthly: view the results as shown in
Fig.(4) and see if the design achieves the
required illumination value on desks.
The average during whole room is E,,
=791 Lux,

needs more time, accurate input data
luminaire to 20) and with high accuracy
but program of lumen micro2000 is too
expensive, designer have to use try and
error until achieve the desired value.

The results using lumen micro2000 are
Enax=533 lux.on each disk E,..=507
lux& Emind92 Lux & E =526 lux
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Fig. (3) : 4x 5 Matrix of Luminaries
distribution to design lighting in whole
room using Lumen Micro2000

Fig. (4): The lighting contour distri-
bution on the whole room grid for
luminaire distribution (5x4)

Finally: For the drawing desks, another
type of luminaire installed over every
drawing desk (local lighting) which
gives the remaining 100 lux.

In Zone method the design is manually,
use one new table beside reflectance
table, use different types in luminaire,
design depends on the height of lumi-
naire, reduce the number of luminaries
from 36 to 24(20+4) ,reduce consumed
power, reduce cost, use short time, suit-
able for modern decoration and let de-
signers use luminaries like any other
electrical instrument.

Vol.14, No. 1
Case (3) proposed zone method

Using Zone method as the ZMPR for the
desired in the present work in case 3
luminaire to be used in Appendix II.
Firstly:calculate the average reflectance
Pav= (0.8+(4x0.8))/5=4/5=0.8
Secondly: The previous selected 400 lux
as average value for whole room, 300
lux 1s taken only as average illuminance
for the whole room and another 100 lux
fall on the 4 drawing desk

Thirdly: From the ZMPR at p,, = 0.8
& hy =2 m and E,, = 300 lux the lumi-
naire falling area is 4 m’.

So Number of luminaires = A,/ A; = (10
x 8.5)/4 =21 luminaire. ........... 4)
Fourthly: Distribute in a matrix (5 x 4)
as shown in Fig.(5). From the ZMPD the
length of the luminaire is 1.2g m and
the width is 0.3 m.

So the distance in X-axis = (10-(5x
1.2))/5=0.8 m

So the distance in Yaxis = (8.5 — (4%
0.3))/4=1.825m

Fig. (5): Luminaries distribution on
whole room using zone method

In Lumenmicro 2000, the design
achieved the desired illumination values,
reduces the number of luminaries used,
reduces electrical power used in lighting
compared with lumen method.
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Final results to 3 cases:

The final results to the three cases
are shown in table 4.

Table (4): Final results of the three

cases
Case Casel 36 | Case2'36 Case2'20 | Case3
luminaires | luminaires luminaires | Zone method
(lumen Lumenmicro | Lumenmicr | 20 luminaires

method) | 2000 02000

Eer - 933 333 334
Ewin - 286 507 187
Es 400 191 130 300
Egect - 526 437 100

5. CONCLUSION

From previous discussion it can be con-
cluded that:

1. The research introduced a new light-
ing design method that called "zone me-
thod", allows designers to use it manual-
ly, simple, accurate and reduce power
and cost used in lighting design.

2. The new formulation and construction
of the zone method photometric report.
3. The applying of this method on one of
luminaries and evaluate the zone method
photometric report of this luminaire.

4. Applying the zone method The re-
search success to apply the method on
the lighting design of a drawing room
and compared it with lumen method and
lumen micro 2000, shows that the high
accuracy of this method like designing
using lumen micro2000
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Appendix I: Test rooms specifications

Table (I-1): Test rooms geometries

Vol.14, No.

Testing grid
Room . . .
Area(m*) | Dimensions(m) Rows Columns
No Matrix . .
spacing(m) | spacing{m)
1 0.25 0.5 = 0.5 4dxd 0.17 0.17
2 1 1x1 §x5 0.25 0.25
3 2.25 1.5 % 1.5 9x9 0.187 0.187
4 4 2x2 9x9 0.25 0.25
5 6.25 25x25 9x9 0.312 0.312
6 9 Ix3 9x9 0.375 0.375
7 12.25 35x%35 9x9 0.4375 0.4375
8 16 4 x4 9x9 0.5 0.5
9 20.25 4.5 =45 9x9 0.5625 0.5625
10 25 Sx5 10 = 10 | 0.5556 0.5556
11 30.25 5.5 % 5.5 11 =11 | 0.55 0.55
12 36 6 %6 12=13 | 0.5442 0.5
12 42.25 6.5 % 6.5 13 =13 | 0.54 0.54
14 49 7=7 14 =14 | 0.54 0.54
15 56.25 3% 75 15 =15 | 0.54 0.54
16 64 8§ x4 16 = 16 | 0.53 0.53
17 72.25 8.5 =85 17=17 | 0.53 0.53
18 81 9x9 18 % 18 | 0.53 0.53
19 90.25 9.5 %95 20=20 | 0.5 0.5
20 100 10 = 10 20 =20 | 0.53 0.53
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Table (I-2): Cavity Ratios

ROOM AMENEINs I Cavity depth
Width]Length] 1.0 1.5] 2.0 2.5] 3.0 3.5] 4.0] 5.0] 6.0[ 7.0 8.0[ 9.0] 10[ 11| 12[ 14] 16] 20] 23] 30
3 T2 10 | 28 | o9 | o | 33 | B0 | B | 1B | 08 | 100 [ 128 [ TZE | eeeee | seere | seere | seers | seeer | meees
M |19 17 | 22 | 28 | 34 | 39 | 45 | 656 | 67 | 7.9 [ 90 | M3 | 13 | 124 ...
8 14 |10 15 [ 20 | 256 | 30 | 34 | 39 | 49 | 659 [ 69 | 7.8 | 9.7 | 9.7 [10.7 [ 11.7
20 09| 13 | 1.7 | 22 | 26 | 31 | 35 | 44 | 52 | 6.1 | 7.0 | 8.8 | 8.8 | 9.6 | 105
30 Jo08| 12| 16| 20 | 24 | 28 | 3.2 | 40 | 47 | 55 | 6.3 | 7.9 | 7.9 | 87 | 9.5
40 J0.7] 44 | 1519 | 23| 26 | 3.0 | 3.7 | 45 | 53 | 59 | 74 | 74| 84 | 8.8
T0 [0 1.6 | 20 | 28 | 50 | o5 | 30 | 50 | 60 | 10 | 80 [ 0.0 ] 0.0 1.0 | 120
4 |09 13 [ 17 | 21 | 26 | 30 | 34 | 43 | 51 | 60 | 69 | a6 | a6 | 9.5 | 104
10 20 J07] 14 [ 15[ 19 [ 23 [ 26 [ 30 | 3.7 | 45 | 5.3 | 6.0 | 7.6 | 7.6 | 8.3 | 9.0
30 07| 10 | 13 [ 1.7 | 2.0 | 23 | 2.7 | 3.3 | 40 | 47 | 5.3 | 66 | 66 | 7.3 | 8.0
40 06 09 [ 1.2 ] 16| 19 | 22 | 25 | 314 | 3.7 | 44 | 50 | 6.2 | 6.2 | 639 | 7.5
G0 J06] 09 | 1.2 | 15 | 1.7 | 2.0 | 23 | 29 | 35 | 44 | 47 | 59 | 59 | 6.5 | 7.1
T2 J 0B8] T2 | A7 | 21 | 25 | 20 | 23 | 32 | o0 | o8 |60 |84 84 0.2 100
6 Jo7| 11| 15| 18 | 22 | 25 | 29 | 36 | 44 | 51 | 658 | 7.2 | 7.2 | 80 | 8.7
12 24 06 09 [ 1.2 [ 16 [ 19 [ 22 [ 25 [ 34 | 37 | 44 | 50 | 6.2 | 6.2 | 63 | 7.5
36 06| 08 | 14 | 14 | 1.7 | 19 | 2.2 | 2.8 | 3.3 | 39 | 44 | 55 | 55 | 6.0 | 6.6
B0 J05] 08 | 10 | 13 [ 15| 18 | 21 | 26 | 31 | 36 | 41 | 51 | 51 | 55 | 6.2
0 f05] 07 |40 [ 1.2 | 46| 47 | 20 | 24 | 29 [ 3.4 | 3.9 | 49 | 49 | 54 | 53
T 07 10 [ 138 | 18 | 21| 25| 20 | 36 | 30 | B0 [ Bd [ 11 | T1 7858
20 06 09 1.2 15[ 18 [ 21 | 24 | 3.0 | 36 | 42 | 49 | 64 | 64 | 6.7 | 7.3
14 30 J05] 0810 [ 13 [ 16 [ 18 [ 24 [ 26 [ 34 | 3.7 | 4.2 | 5.2 | 5.2 | 5.8 | 6.3
47 05| 07 | 1.0 | 1.2 [ 14 [ 17 | 19 | 24 | 29 | 3.3 | 3.8 | 47 | 47 | 5.2 | 671
60 04 07 |09 11 [ 13 [ 15| 18 | 2.2 | 26 | 3.1 | 3.5 | 44 | 44 | 4.8 | 5.2 | 6. ] [ rraes
50 04 06| 0.8 4.0 | 1.2 [ 1.4 [ 16 | 2.0 | 26 | 29 | 3.3 | 41 | 41 | 45 | 650 | 58 | 656 | 8.3 | 10.3 [ 12.4
7 06| 00 [ 1.2 | A8 | 18| 21| 23] 20 | 3B |31 [ 47 [ b0 b0 68| 7082043
25 05 07 |10 12| 15| 1.7 | 20 | 25 | 3.0 | 3.6 | 40 | 50 | 50 | 655 | 6.0 | 7.0 | a0
17 35 0407|0914 [ 13 [ 15 [ 17 [ 2.2 | 26 | 34 | 356 | 44 | 44 | 48 | 6.2 | 64 [ 70
50 J04| 06 | 0.8 | 1.0 | 1.2 | 1.4 | 16 | 2.0 | 24 | 28 | 31 | 39 | 39 | 43 | 45 | 64 | 6.2
B0 o4 05| 0709111214 |18 | 21 | 256 | 29 | 36 | 36 | 40 | 43 | 651 | 68 | 7.2 | 9.0 [109
120 03] 05| 07 | 0.8 | 9.0 | 9.2 | 1.3 | 1.7 | 20 | 23 | 2.7 | 3.4 | 34 | 3.7 | 40 | 47 | 54 | 6.7 | 8.4 [10.1
20 JO5] U7 | 10 12 15 ] 1.7 | 20 | 2.5 30 5B | 30 | 50 | B0 | B | 60 10 o0 [10.0] 125 [sees
30 04 06| 08 10 1215 17 | 21 | 25| 29 | 3.3 | 41 | 41 | 45 | 49 | 68 | 66 | 8.2 | 103 [12.4
2 45 04| 05| 07 [ 09 [ 141 [ 13 [14 [ 18 | 2.2 | 26 | 29 | 36 | 36 | 40 | 43 | 64 [ 68 [ 7.2 | 94 [109
B0 03| 05| 07 | 08 | 1.0 | 1.2 [ 1.3 [ 1.7 | 20 | 2.3 | 27 | 34 | 34 | 3.7 | 40 | 47 | 654 | 6.1 | 8.4 [10.1
90 f03[ 05| 06| 080911 12|15 | 18| 21 | 24 | 30 | 30 | 3.3 | 36 | 42 | 48 | 60 | 7.5 | 9.0
1650 03] 04 | 06 | 07 | 0.8 ] 90 | 14 | 14 | 1.7 [ 2.0 | 23 | 29 | 29 | 3.2 | 34 | 40 | 46 | 67 | 7.7 | 8.6
2% J03]| 06 | 08 | A0 | 12 ] 18 | 18 | 21 | 28 20 o8 | 81 31| 35| B0 | B0 |60 | 0208123
32 04|05 07 091113 [ 15| 18 | 2.2 | 26 | 29 | 36 | 36 | 40 | 43 | 651 | 658 | 7.2 | 9.0 [11.0
21 50 03] 05| 06 080914 [1.2 [ 15 [ 18| 2.2 | 256 | 34 | 34 | 34 | 3.7 | 44 | 60 [ 6.2 | 7.8 | 94
70 03| 04 | 06| 07 |08 [ 10 [ 14 [ 14 [ 1.7 | 20 | 2.2 | 28 | 28 | 3.0 | 3.3 | 38 | 44 | 65 | 69 | 8.2
00 Jo3| 04 [ 05| 06 | 0.8 | 09 | 10 13 | 16 [ 1.8 | 21 | 26 | 26 | 29 | 31 | 37 | 42 | 5.2 | 65 | 7.9
60 yo2[ 04 [ 06 [ 06 (07 (08 [ 10121417 [ 18 [ 24 [ 24 [ 26 [ 28 [33[ 38 [ 4758 |74
0 03] 0B [ O |08 | 0| T2 | T3 | 1f |20 | 25 | 20 | od loa a0 [ ar [ Baor | og 100
45 03[ 04| 06 07 |08 [ 10 [ 14 |14 | 1.7 | 19| 22 | 27 | 27 | 30 | 3.3 | 3.8 | 44 | 65 | 69 | 8.2
20 B0 J0.3| 04 | 05 06| 07 [ 09 [ 10 [ 1.2 [ 15| 1.7 | 20 | 26 | 26 | 2.7 | 3.0 | 35 | 40 | 6.0 | 6.2 | 7.4
90 f0.2| 03 | 04| 06| 07 | 08 | 09 [ 14 [ 13 | 16 | 1.8 | 2.2 | 2.2 | 2.5 | 2.7 | 31 | 36 | 45 | 6556 | 6.7
160 J0.2| 03 |04 | 05 | 06| 0.7 | 0.8 | 1.0 | 1.2 [ 1.4 [ 1.6 | 2.0 | 2.0 | 2.2 | 24 | 28 | 3.2 | 40 | 650 | 59
200 | 0.7| 0.3 | 04 | 05 | 06 | 0.7 | 0.8 1.0 | 11 | 1.3 [ 1.5 | 1.9 | 1.9 | 2.0 | 2.2 | 26 | 3.0 | 3.0 | 47 | 5.6
o8 J03| U8 | 06 | 07 |08 1017 [ 18 [ 010 22 28 | 28| 0| 3|30 33 (6860 00
B0 fo0.2| 04 | 05 06| 07 [ 08 [ 1.0 | 1.2 | 14 | 1.7 | 19 | 256 | 25 | 26 | 29 | 3.3 | 3.8 | 48 | 659 | 1.2
6 75 J0.2| 0304050607 [08][10][ 12|14 16| 20 | 20 | 23 | 256 | 2.9 | 3.3 | 41 [ 51 | 64
00 J0.2| 03 | 04 | 05 | 06 | 0.7 | 0.8 | 09 | 11 [ 1.3 [ 15 | 1.9 | 1.9 | 21 | 2.3 | 26 | 3.0 | 3.8 | 47 | 57
160 J0.2| 03 | 03 | 04 | 05| 0.6 | 0.7 | 0.9 | 1.0 | 1.2 [ 1.4 | 1.7 | 1.7 | 1.9 | 21 | 24 | 2.8 | 3.5 | 43 | 5.2
200 | 0.7| 0.2 | 0.3 | 04 | 05| 0.6 | 0.7 | 0.6 ] 1.0 | 1.9 [ 1.3 | 1.6 | 1.6 | 1.8 | 2.0 | 2.3 | 26 | 3.3 | 41 | 49
T2 02| U3 | OB | OB | OF | 0B [ 10 12 [ 1316810 238 23| 28] 20| a3 AR ERE
60 J0.2] 03 | 04| 05 06| 07 |08 10 | 1.2 | 14| 16| 2.0 | 20 | 2.2 | 2.4 | 28 | 3.2 | 40 | 50 | 60
2 B0 J0.2| 03 | 03| 04| 0506 |07 |08 10| 1.2 |14 17 | 17 |19 24 | 24 | 28 | 3.5 | 44 | 5.2
740 f0.2| 0.2 | 0.3 | 0.4 | 05| 05| 06 | 08 | 09 [ 14 [ 1.2 | 1.5 | 1.5 | 1.7 | 1.9 | 2.2 | 25 | 3.4 | 3.9 | 46
200 01|02 | 03| 04 | 04| 05| 06 07 09101114 14| 16| 1.7 | 20 | 23 | 29 | 36 | 43
300 | 04| 0.2 | 0.3 | 0.3 | 04| 05| 05 07 | 08 ] 0911 | 14| 14| 16| 1.7 | 1.9 | 22 | 2.8 | 3.5 | 4.2
B0 J0.2] U | 04 | OB | OB | OF |08 | 0] T2 ] 1816 | 20 20 2.2 28| 28| 3230050060
70 J0.2] 03[ 03[ 04| 05| 06| 07| 09 [ 10| 1.2 | 1.4 | 9.7 | 9.7 | 19 | 2.0 | 2.4 | 2.7 | 3.4 | 43 | 54
50 00 Jod[ 02 |03 | 04 | 04| 05| 06 07 |09 [ 1.0 [ 1.2 15| 15[ 16 | 1.8 | 24 | 24 | 3.0 | 3.7 | 45
760 J04| 0.2 | 0.3 | 0.3 | 04 | 0.5 | 05 07 | 0.8 | 0.9 [ 14 | 13 | 13 | 1.5 | 1.6 | 1.9 | 24 | 2.7 | 3.3 | 4.0
300 J04] 02|02 03 03] 04]05]06]07][08][09 111113141619 23] 2935
B0 J0.2| 02|03 040506070810 1.2[13] 17171820 23] 27 3.3 4250
60 00 Jo04| 02 | 0.3 | 0.3 | 04 | 05| 05 07 | 08 [ 0.9 [ 14 | 13 | 13 | 1.5 | 1.6 | 1.9 | 24 | 2.7 | 3.3 | 40
60 Jo1| 02 |02 | 03 | 03| 04| 05 06| 07 [ 0809 1212|1314 16| 19 | 23 | 29 | 3.5
300 | 04| 04 | 0.2 | 02 03] 03] 048] 05 06 ] 070890901112 14 16| 2.0 25| 3.0
E T I < O O I O - O - T O O S Y < - O )
75 20 Jo41[ 02 |02 | 03 | 03| 04| 04 05 06 0809111412 13| 15| 1.7 | 2.2 | 27 | 3.3
200 |od| 04 |02 02 03] 03| 04]05]05][06][07][08][08][10]11]13]15] 18] 2327
300 | 04| 04 | 0.2 | 0.2 | 0.2 | 0.3 | 0.3 | 0.4 | 05| 06| 07 | 0.8 | 0.8 | 09 1.0 | 1.2 | 1.3 | 1.7 | 21 | 25
00 U] 01 | 0.2 | 0.2 | 00 | O3 | 08| OB | OB [ 07 |08 | 1.0 1.0][ 1.0 1.2 1416202540
100 [ 200 foi[ 04 (04 [ 0.2 [0.2 | 03 | 0.3 | 04 | 04 | 05| 06 [ 07 |07 [ 08| 09 [ 1.0 [ 1.2 [ 1.5 | 1.9 | 2.2
300 | 04| 04 | 04 | 0.2 | 0.2 ] 02 ] 03] 03] 04 ] 05 ] 05 07| 07| 07 | 0.8 09 14| 1.3 | 1.7 | 2.0
150 I—20 JOi 0T 0T [0 [0 [0 [0S T 0 T Od T 05 T OB [0 07 [ 07 T 08 09T 1 [ 1.5 17 170
300 D4 | 04| 04 | 04 ] 02 ] 0202 03] 03] 04]05] 05|06 06 07 0810 1215
200 |20 W1 | 0. ] 01 | 01 U2 | 0.2 ] 02| O | Ud |08 | 050806 | 06 | 0|08 10] 1215
U 01| 01 04 04]041]02]02]02]03]03]04]04]|05]05]06] 07| 0.8]10]12
1) LY U1 | 04 | 04 ] 0.1 0.1 0.2 | 0.2 | 0.2 0s | 03 | g | 0.4 0.4 05 | 05 | 06 | 0.7 08
S0 s T T 04| 04 | 040404 ]04]02]02]02]02]02] 03] 03] 04]05]06
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Table (I-3): Percent Effective Ceiling or Floor Cavity Reflectance at
Various Reflectance Combinations

Ceiling or
floor 90 80 70 50 30 10
reflectance
SeWall 90 (70 (50 | 30 | 80 (7O | 50 | 30| 70 |50 | 30|70 |50 | 30|65 | 5030|1050 30|10
reflectance
CCRORFCR From 0to 0.5
0 90 |90 | 90 |90 | 80 | 80 | 80 | S0 | 7O | FO [ FO | 50 | 50 | 50| 30 [ 30 | 30 ) 30| 10 | 10 | 10
0.1 90 |89 | 88 | 8T | 79 |79 | 78 | T8 | 69 |69 (65 | 59 | 49 | 48| 30 [30 |29 | 29| 10 | 70 | 10
0.2 89 |88 | 86 | 85 | 79 |78 | 77 |76 | 68 |67 [ 66 | 49 | 48 |47 | 30 [ 29 |29 | 2§ |10 | 70| 9
0.3 §0 |87 | 85 |83 | 78 |77 | 75 |74 | 68 |66 | 64 | 40 | 47 |46 ) 30 |20 |28 (27| 10| 10| O
0.4 §8 |86 | 83 | 87 | 78 |76 | 74 | T2 | 67 | 65 | 63 | 48 [ 46 | 45| 30 [ 29 | 27 [ 26 | 91 | 70 | 9
0.5 88 | 85 | 81 |78 | 77 |75 | 73 |70 | 66 |64 [ 67 |48 | 46 |44 | 29 (28 | 27 |25 | 11 | 10| O
COR OR FCR From 0.6to 1
0.6 B8 | B4 | B0 | 76 | F7 | 75 | T | 6B | 65 | 62 | 59 | 47 | 45 | 43| 29 | 28 | 26 | 25 | YA | T | 9
0.7 B8 | 83 | T8 | 74| 76 | T4 | F0 | 66 | 65 | 67 | 5B | &7 | 44 | 42| 29 | 28 | 26 | 24| 17 | 70 | B
0.8 B7 | 82 | 77 | 73| 75 | 73 | 69 | 65 | 64 | 60 | 56 | 47 | 43 | 47| 29 | 27 | 25 | 23 | 47 | F0 | B
0.9 B7 | 87 | 76 | 71 | 75 | 72 | 68 | 63 | 63 55 | 46 | 43 | 40| 29 | 27 | 25 | 22| 11 | 9 B
1 86 | B0 | 74 | 69 | 74 | 77 | 66 | 67 | 63 | 58 | 53 | 46 | 42 | 39| 29 | 7 | 29| 22| 7| 9 8
COR OR FCR From 1.7t0 1.5
1.1 86 | 79 | 73 | 67| 74 | 71| 65 | 60| 62 | 5T | 52 | 46 | 47 | 38| 29 | 26 | M [ 27| 11| 9 ]
1.2 B6 | 78 | 72 | 65| 73 | 70| 64 | 5B | 67 | 56 | 50 | 45 | 47 | 37| 29| 26 | 23| 20| 12| 9 7
1.3 B5 | 78 | 70 | 64 | 73 | 69 | 63 | 57| 67 | 55 | 49| 45 | 40 | 36| 29 | 26 | 23| 20)]| 12| 9 7
14 BS | 77 [ 69 | 62 | 72 | 68 | 62 | 55| 60 | 54 | 4B | 45 | 40 | 35) 28 | 26 | 22 | 19| 12 | 9 7
1.5 B5 | 76 | 68 | 67 | 72 | 68 | 67 | 54 | 59 | 53 | 47 | 44 | 39 | 34| 28 | 25 | 22 (18| 12 | 9 i
CCR OR FCR From T.6to 2
1.6 65 | 75 [ 66 | 58 | 7F | 67 | 60 | 53 | 59 | 53 | 45 39 | 33| 28 | 25 | 27 [ 7B | T2 [ 9 7
1.7 84 | 74 | 65 | 58 | 7Y | 66 | 59 | 52 | 58 | 5f | 44 | 44 | 38 | 32| 28 | 25 | 2v | 7| 12 ) 9 7
1.8 B4 | 73 | 64 | 56 | 70 | 65 | 58 | 50 | 57 | 50 | 43 | 43 | 37 | 32| 28 | 25 | 20 | 7| 12| 9 [
1.9 (2] 73 | B3 55 70 65 57 49 | 57 49 | 42 43 | 37 37 28 25 20 16 72 ) [
2 B3 | 72 | 62 | 53 | 69 | 64 | 56 | 48 ) 56 | 48 | 47 | 43 | 37 | 30 | 28 | 24 | 20 | ¥6 | ¥2 | 9 3
CLR OR FCR From L1to L5
2.1 83 | 77 | 67 | 52 | 69 | 63 | 55 | A7 | 56 | 47 | 40 | 43 | 36 | 29| 28 | M | 2 [ 46| 13| 9 6
22 83 | 70 | 60 | 57 | 68 | 63 | 54 | 5 | 55 | 46 | 39 | 42 | 36 | 29| 28 | 24 | VB[ 5| 13| 9 6
23 B3 | 69 | 59 | 50 | 68 | 62 | 5% | 44 | 54 | 46 | 38 | 42 | 35 | 28| 28 | 24 | V9| 15| 13| 9 6
2.4 B2 | 68 | 58 | 4B | 67 | 67 | 52 | 43 | 54 | 45 | 37 | 42 | 35 | 27 | 28 | 24 | Y9 | 4| 2| 9 [}
2.5 B2 | 68 | 57 | 47 | 67 | 67 | 57 | 42 | 53 | 40 | 36 | 47 | ¥ | 27| 27 | 23 | I8 | 14 2 [
CCR OR FCR From 2.6 to 3
2.6 B2 | 67 | 56 | 46 | 66 | 60 | 50 | Y | 53 | 43 | 35 | 47 | 3 | 26| 27 | 23| YR | 13 9 5
27 82 | 66 | 55 | 45 | 66 | 60 | 49 | 40| 52 | 43 | 34 | 4F | 33 | 26 | 27 | 23 | B | 43| 43 | 9 5
28 BY | 66 | 54 | 445 | 66 | 59 | 4B | 39| 52 | 42 | 33 | 47 | 33 | 25| 27 | 23 | 8| 13| 13| 9 5
29 BT | 65 | 533 | 43 | 65 | 58 | 4B | 38 | 57 | 47 | 33 | 40 | 33 | 25| 27 | 23 | 7 | 72| 13| 9 5
3 B7 | 64 | 52 | 42 | 65 | 58 | 47 | 3B | 57T | 40 | 32 | 40 | 32 | 24| 27 | 22 | ¥7 | 72 | 73 | & 5
CCR QR FUR From 3.7 to 3.5
31 80 | 64 | 57 | 47| 64 | 57 | 46 | 37| 50 | 40 | 37| 40 | 32 | 24| 27| 22 |17 [ 12]| 13| & E]
3.2 B0 |63 | 50 | 40 | 64 | 57 | 45 | 36| 50 | 39 | 30 | 40 | 37 | 23| 27 | 22 | 16 | 11| 13| 8 5
3.3 B0 | 62 | 49 | 39| 64 | 56 | 44 | 35| 49 | 39 | 30| 39 | 37| 23| 27| 22 | 16| 17| 13| 8 5
34 80 | 62 | 48 | 38| 63 | 56 | 44 | 34 | 49 | 38 | 29| 39 | 37 | 22| 27| 22 | 16| 17| 13| B 5
15 79 | 67 (48 | 37 | 63 | 55 | 43 | 33| 48 | 38 | 29 ]| 39 | 30 | 22| 26 | 22 | 16 | 17| 13 | 8 3
CCR OR FCR From 3.6to 4
3.6 79 | 60 | 47 | 36 | 62 | 54 | 42 | 33 | 48 | 37 | 28| 39 | 30 | 21| 26 | 21 | 15[ 10| 13| 8 5
37 T9 | 60 | 46 | 35| 62 | 54 | 42 | 32| 48 | 37 | 27| 38 | 30 | 21| 26 | 27 | 15| 10| 13| & | 4
3.8 79 | 59 | 45 | 35| 62 | 53 | 47 | 37| 47 | 36 | 27 | I8 | 29 | 21| 26 | 21 | 15| 10| 13 | 8 | 4
3.9 7B | 59 | 45 | 34| 61 | 53 | 40 | 30| 47 | 36 | 26| 38 | 29 | 20| 26 | 27 | 15| 10| 13| 8 | 4
4 7B | 58 | 44 | 33 ) 67 | 52 | 40 | J0 | 46 | 35 | 26| 38 | 29 | 20| 26| 27 | 15( 9 | 13| & [ 4
CCR OR FCR From 4.1to 45
4.1 T8 | 57 | 43 | 32| 60 | 52 | 39 | 29| 46 | 35 | 25| 37 | 28 | 20| 26 | 27 | 14| 9 | 13| & [ 4
4.2 T8 | 57 |43 | 32| 60 | 57| 39 | 20| 46 | 34 | 25| 37 | 28 | 19| 26 | 20 | 14| 9 | 13| & | 4
4.3 78 |56 | 42 | 31| 60 | 57| 38 | 28| 45|34 | 25| 37| 28 | 19| 26 | 20 | 14| 9 | 13| 8 | 4
4.4 77 | 56 |47 | 30| 59 | 57| 38 | 28| 45| 34 | 24 | 37 | 27 | 19| 26| 20 | 14| 8 | 13 | 8 | 4
4.5 F7 | 55 | 47 | 30| 59 | 50 | 37 | 27 | 45| 33 | M4 | 37 | 27 | 19| 25| 20 | 14| 8 | 14| 8 | 4
CLR OR FUR From 46to §
4.6 FT | 55 | 40 | 29| 59 |50 | 37 | 26| 44 | 37 | M | 36 | 27 | 18| 25| 20 | 14| 8 | 14| & [ 4
4.7 Tl |54 |40 | 29| 58 | 49| 36 | 26 | 44 | 33 | 23| 36| 26 | 18| 25| 20 | 13| &8 | 14| 8 | 4
4.8 6 | 54 | 39 | 28| 58 | 49 | 36 | 25| 44 | 32 | 23| 36 | 26 | 18| 25| 19 | 13| 8 | 14| 8 | 4
4.9 76 | 53 | 38 | 28| 58 | 49 | 35 | 25| 44 | 32 | 23| 36 | 26 | 18| 25| 19 | 13| 7 | 14| 8 | 4
5 6 | 53 | 38 | 27 | 57 |48 | 35 | 25| 43 | 32 | 22| 36 | 26 | 17| 25 (|19 | 13| F | 14| 8 | 4




Zone Method As A New Technique Of 3-Dimensional Illumination For Interior & Exterior
Lighting Design.
Serry, .Rasmy, and Gamila

Table (I - 4)
Multiplying Factors for 10 % Effective Floor — Cavity Reflectance
Effective Ceiling
cavity 80 70 50 30 10
reflectance, pcc
rﬂmﬁmgew 70 |50 [ 30| 10|70 |50 |30 10|50 30| 105|315/ 3/10
Room cavity ratio
1 0.923] 0.929) 0.935| 0.940| 0.933| 0.939] 0.943| 0.943| 0.956| 0.960 ﬂ.!lﬁ3| 0.973] 0.9T76 D.Q“-I 0.989| 0.991) 0.993
2 0.931] 0.942 | 0.950( 0.958] 0.940( 0.949  0.957| 0.963] 0.962 | 0.968 l].!"“l 0.976] 0.980 | 0.985 0.958| 0.991 | 0.995
3 0.939] 0.951| 0.961| 0.969] 0.945| 0.957 | 0.966| 0.973| 0.967| 0.975| 0.981) 0.978( 0.983 | 0.988| 0.958| 0.952| 0.996]
4 0.944] 0.958 | 0.969| 0.978] 0.950| 0.963 | 0.973) 0.980] 0.972| 0.980| 0.986] 0.980| 0.986 D.QHI 0.987| 0.992| 0,996
] 0.949] 0.964) 0.976| 0.983] 0.954| 0.968 | 0.978) 0.985] 0.975| 0.983| 0.989] 0.981| 0.98% l].BDJI 0.987| 0.992| 0,997
6 0.953) 0.969 ] 0.980( 0.986] 0.958( 0.972( 0.982| 0.989] 0.977| 0.985) 0.992] 0.982| 0.939| 0.995| 0.987| 0.993) 0.997
7 0.957| 0,073 0.983] 0.991] 0.951| 0,975 0.985] 0.991] 0.978 ] 0.987] 0.994] 0.983] 0,990 0.996] 0.967] 0.993] 0.994]
8 0.960) 0.976 | 0.986| 0.993] 0.963 | 0.977 | 0.987) 0.993| 0.981| 0.988| 0.995] 0.984| 0.991| 0.997| 0.957| 0.994 lﬂﬂﬁl
9 0.963| 0.978 | 0.987| 0.994] 0.965| 0.979) 0.959| 0.994] 0.933 | 0.990| 0.996{ 0.985( 0.992 | 0.995| 0.955) 0.994 .'.599'
10 0.965( 0.980 | 0.989| 0,995 0.967 | 0.981 | 0.990| 0.995] 0.984| 0.991| 0.957| 0.986| 0.993 ﬂ.gﬂl 0.98%| 0.994 ..'ﬂﬂﬂl

Table (1 -5)
Multiplying Factors for 10 % Effective Floor — Cavity Reflectance

Appendix I Table(l-5)
Multiplying Factors for 10% Effective Floor-Cavity Reflectance

Effective Ceiling
cavity 80 70 50 30 10
reflectance, pcc
Wall 70 (50 | 30| 10 | 70 | 50 [ 30 | 10 | 50 | 30 | 10 | 50 | 30 | 1D | 50 | 30 | 10
reflectance,pw
Room cavity ratio
1 1.092| 1092 1.075| 1.068] 1.077| 1.070| 1.084] 1.059] 1.049) 1.044] 1.00] 1.028] 1.026| 1.023] 1.012| 1.010 1.008)
2 1.079| 1.066 | 1.055( 1.047| 1,068 | 1.057 | 1.048] 1.039] 1.041| 1.033| 1.027] 1.026 1.021 | 1.017] 1.013| 1.010 1.nua|
3 1.070( 1.054| 1.042| 1.033| 1.061| 1.048 | 1.037| 1.028] 1.034| 1.027| 1.020| 1.024{ 1.017 | 1.042| 1.014| 1.009| 1.005
4 1.062( 1.045| 1.033 1.nza| 1.055| 1.040| 1.029| 1.021] 1.030| 1.022| 1.015] 1.022| 1.015| 1.010{ 1.014] 1.009 1.004
5 1.056 1.038 | 1.026 1.u1s| 1.050] 1.034] 1.024) 1,051 1.027] 1.018] 1.012] 1.020 1.013] 1.008] 1.014{ 1.009] 1.004]
6 1.052| 1.033] 1.021] 1.014] 1.047| 1.030] 1.020] 1.012] 1.024] 1.015| 1.009] 1.019] 1.012| 1.008] 1.014] 1.008] 1.003
7 1.047( 1.029| 1.018| 1011 1.043| 1.026 | 1.017| 1.009] 1.022| 1.013| 1.007| 1.048| 1.010 | 1.005| 1.014| 1.008 | 1.003
8 1.044{ 1.026 | 1.015| 1.009| 1.040| 1.024| 1.015| 1.007| 1.020| 1.012| 1.006) 1.017| 1.009 | 1.004] 1.013| 1.007 | 1.003
9 1.040] 1.024| 1.014{ 1.007| 1.037| 1.022 | 1.014{ 1.006| 1.015| 1.011| 1.005{ 1.016{ 1.009 1.DM| 1.013| 1.007 | 1.002
10 1.037( 1.022 | 1.012| 1.006] 1.034| 1.020 1.n12| 1.un5| 1.047| 1.010| 1.004] 1.045 1.009 1.|m| 1.013( 1.007| 1.002




Table (I- 6)
Coefficients of Utilization
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pCC*

30

70

a0

30

10

=

7050 [ 30 | 70

70 [ 50 [ 30 | 10

50 30] 70

50 [ 30 | 10

50 [30 | 10

RCR™™

Ceiling cavity luminance coefficients for 205 effective floor-cavity
reflectance (pFC=20)

83

83

B3

83

g8

8

J8

8

J0

J0[.70

63

63

63

a6

b

a6

a2

J2

b7

63

a9

68

.64

60

.26

a7

S41.91

A0

A8

A3

44

A2

A0

37

.64

a7

a1

A6

.60

4

A8

A4

A8

A3 .40

A2

39

39

a7

34

32

29

a8

A9

A2

7

24

A6

A0

33

A1

g6 .32

36

32

29

32

28

26

23

a3

A3

36

30

A9

A1

4

29

36

J31(.26

32

27

24

28

24

21

19

A8

38

31

26

A5

.36

29

24

32

26| .22

28

24

20

23

21

18

16

A4

4

27

22

A1

32

26

21

29

23(.19

23

21

A7

22

18

A5

A3

A1

30

24

19

38

29

23

18

26

2007

23

18

3

20

16

4

A2

38

28

21

A7

35

.26

20

16

23

JA8( .15

21

16

A3

8

A3

J2

L0

o ee [~ | M| = (=

33

23

19

A5

0.3

24

18

14

21

J6(.13

19

A5

A2

A7

A3

11

.09

33

23

A7

A3

31

22

16

A3

20

JA5( .12

18

A3

A1

16

2

0

.08

*pCC = Percent effective ceiling-cavity reflectance.
**pW = Percent wall reflectance.
**RCR = room-cavity ratio
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Zone Method As A New Technique Of 3-Dimensional Illumination For Interior & Exterior
Lighting Design.
Serry, .Rasmy, and Gamila

Table (I- 7)
Coefficients of Utilization and Luminance Coefficients of a Generic
Troffer

a. Coefficients of utilization

e = pCC* | 80 70 50 30 70 ]
D e s e T Pw | 50]30] 70| 50]30] 70| 50] 30] 70| 50] 30] 70] 50] 30] 70] 0

. S Maint | Max 5/MH x| Ceiling cavity luminance coefficients for 205 effective foor-cavity

IpcA e | ey | desses BEH reflectance (pFC=20)

WV 10 0 [ -59].59] 59] 58] .58] 58] 55] 5] 55 53] 53] .53] 51].51] .51 .50
1 [ 54|52 .50].52| .51|.49| .50|.49| 48| 48| 47| 46| 47| .46 45 .44
el 2 [ 48[.45].43| 47|44 ].42| 45[.43| 41| .49 42| 40| 42| 41| 30] 39
g 3 |43[.40].37].42[.39].37|.41|.38( .36/ 40| 37| .36| .30|.37| 35| 34
T |39].35] 32| .38(.35].32| 37|.34| 32| 36| 33| 31| 35| .33| 31| 30
5 | 35[.31].28|.35(.31|.28| .34|.30| 28| 33| 30| .28| .32|.20| 27| .26
50% B [32].28].25].32(.28].25[ 31[.27| 25.30] 27| .25| 20| .26 | .24| .23
4lamp, 2-f wide fraffer 7 [29].25 22 29(.25].22[ 28] -25] 22| 27| 23| 22| 27|.24| 22| 21
with 45 plastic lowver- 8 |.26].22].20].26.22] .20 25].22] 20| 25| 22| 19| 24| 21 ] .19] .18
multiply by 1.05 for 2 9 [ 2a].20].17| 24 .20[.17| 23| .20( .17| 23| 18| 17| 22 |.18] 17| .16
larps and 0.95 for B lamy 10 [.22].18].16].22[.18].16].21[.18].16.21] .18].15].20].17].15] .15

b. Luminance coefficients
pCC] 80 70 50 70 0 B0 70 50 30 10
Pw | 50] 30] 70| 50 30] 10 50] 30] 70| 50] 30] 70] 50] 30] 70| 50] 30] 10] 50] 30] 10| 50] 30] 10| 50] 30] 70) 50] 30 70

Ceiling cavity luminance coefficients™**** for 20% effective)l WAL I UMINANCE COEFFICIENTS FOR 20%: EFFECTIVE FL OOR-
fioor-cavity reflectance (pFC=20) CAVITY REFLECTANCE (pFC=20)

.09|.09|.09|.08|.08|.08).05|.05| .05}.03|.03|.03|.01{.01].01
.09|.08|.07|.08|.07|.06].05|.05|.04).03|.03).02).01{.01}.01).13(.07|.02] .12(.07 |.02|.12|.07| .02| .11| .06| .02|.10|.06|.02] .15
.08|.07|.05|.07|.06].05].05|.04|.03).03|.02).02].01{.01].01).12{.07|.02] .12(.06 |.02{.11].06| .02].11]| .06| .02].10|.06]|.02] .14
.08).06/.04.07).05].03].05|.03|.02).03|.02).01].01{.01}.00(.11{.06|.02].11(.06|.02|.11].06|.02| .10 .06|.02|.10|.05|.02] .13
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*pCC = Percent effective ceiling-cavity reflectance.

**pW = Percent wall reflectance.

***RCR = room-cavity ratio

***Maximum S/MH guide---ratio of maximum luminaire spacing to mounting or ceiling height above work plane

#+x++Aithough it is recommended that luminance coefficients and wall direct radiation coefficients be published to three decimal place
only two are shown here. Three decimal-place data should be obtained from manufacturers of actual luminaires used
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Imensiona

Zone Method As A New Technique Of 3-D

Lighting Design.
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Zone Method As A New Technique Of 3-Dimensional Illumination For

Lighting Design.
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Zone Method As A New Technique Of 3-Dimensional
Lighting Design.
Serry, .Rasmy, and Gamila
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