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Office lllumination & Color Design
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The interior design of an office has regarded a economical efficiency as important irregardless of
the characteristics of business classified by function so far, so the plan on illumination and color
considered is designed without the consideration has used irregardless of the function of an
office.

As the offices become diversified and specialized corresponding to the characteristics of the
recent buildings, becomes agreeableness essential to a residential. Besides, it becomes the means
of appeal. Illumination and color is the main factor for agreeableness of an office space, and
More diversified and specialized method is required to get away from the existing common and
simple illumination and color. Accordingly, in order to cope with environment of the rapidly
changing offices’ function, agreeableness for workers is indispensable, and as also is the more
subdivided and functional color, and as also is illumination environment plan.

Besides, the office environment of an office should be equipped with high-tech function ,and
human's agreeableness is significant also is very important. For this, on the basis of
understanding interior environment, the design methodology should be set up.

Hereafter it helps understand the illumination concept, the plan of window, the way of
illumination and the plan of the color design as the basic requirement for an office illumination

and color plan.
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B AERE(FEZ VAR )
- REBHBEK
HBHENEBHDAME, —XBRIES—TENBEXRNEWNE—TEH
BINBRIEEMBN T KD ENS— T BXNNE, S—XNZBEXAFELE
SE—M5E,
EAENRPRARD, KBNS E87%, RILARBWEBER, BA
EXRAR—TOMBMNE.

BIEEKLIA5000k BNEEKXLA 4500k BNREEKLA3000k

FFIRED. TH3RIPAIBIOR BEEREZ/EHIRT)\6Y BEEREEEH— T\
color temperature approx. 5000k color temperature approx. 4500k color temperature approx. 3000k
--90'clock a.m, 30'clock p.m 's sunlight source --after sunrise, two hours to sunset --after sunrise, one hour to sunset

The security of brightness (How much brightness is needed?)

- The purpose of illumination
The purpose of illumination is largely divided into two kinds. One of them is the security of clear
vision for observing an periodical environment connected with an action, an the environment's
change classified by the times connected with an action, and the other is the expression of an
atmosphere to make life plentiful.
Information from the visual sense among five senses is occupied about 87%, so the role of
ilumination is important, and it control a visual environment.

- Brightness
First of all, the security of lightness is very important in functional aspect. If the quantitive index
is lighting which is brightness of built area accepting light, the light is used generally.
Considered of the increasing works by VDT and understanding human's expression at an office,
lighting of the vertical area along with horizontal area should secured.
But, for instance, the jllumination that eyes is conforming gets 'I{igh in numerical aspect at a
bright space of view like a window, so it is noticeable that a dark range can occur visually. As
the way of making the lighting distribution even 1) an illuminator should be arranged disperse
and evenly, 2) the direct light is used to heighten the reflection rate of ceiling and wall side.

- Illumination
Illumination the index irregardless of a periodical reflection. Therefore, as visible brightness's
index, the direct visible brightness, in other words, brightness markes brightness from the visual

point's direction is good.
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Merely, in case that man's eyes is in a bright, its sensitiveness gets lower, and in case of contrary
situation, it gets higher. They have coped with the change of brightness, so brightness man feels
doesn't always correspond to brightness by one to one.
Generaly, a visual point is always moving, and the condition of eyes' conformity is changed
according to the situation. After conforming a bright parts, it can not see a dark parts. And after
conforming dark parts, the bright parts can be felt dazzling. Therefore, if the change of bright
distribution is big, disagreeableness and fatigue of eyes could occur. Accordingly, brightness
distribution should be small in a visual works centered office. Brightness of ceiling and wall
sides should get more lower than brightness for works. Therefore, in case of office, the whole of
rooms is brightened evenly, and the works' space is needed’to brighten with the sub-illumination.
Contrarily, if the difference of brightness is small, the change becomes not enough. For
comfortable and agreeable atmosphere, a suitable difference of value is needed.

- Interior reflecting rate
Generally, illumination is divided into a direct illumination via sunlight source and an indirect
illumination by reflecting light source of wall and ceiling. Therefore, sunlight source is the same,
but the illumination for works gets change by interior finish condition. If a direct light from
sunlight source is not enough, the interior reflection rate should be heighten.
Besides, the interior finish has an effect on visual works by changing brightness distribution.
And as also do rooms' psychological impression.

AN E 7
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A0

BIWHRGTE
SEES]
RIER >0.6
iseE(QEES) - 0.3~0.7
BR : 0.1~0.3
FKARE - 0.26~0.5

Requirement of darkness
Darkness is good for relaxing, respite and concentration, and don't forget that darkness could be

needed according to the function of space.

The recommended reflecting rate

Parst . the recommended reflecting rate
Celiing side : over 0.6
Wall sides ( including in partition) - 0.3~0.7
Desk sice - 0.1~0.3
Household furniture g 0.25~0.5

[ Reference of offices by Japanese illumination institute]

L

m Window ( Natural light and openness)

- The function of window
The role of window is transmission of light and air permeability as transmission capacity, sound
insulation, airtightness, and waterproof. Accordingly, a large-scale window is good for lighting,
but not good for heat. Finally, transmission and interception should be inspected in design by

considering interior and exterior condition.

BREABYIR I x RETE
llumination¥Lighting) Reflecting rate
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Agreeable and vivid surroundings is
expressed via natural lighting systed on an
open air

- BBEREHL
N FREFARORBHIE, ARITLURBADNSERNE, BUEARHRE
— 1 EENEN. B, TENXBHRIBRAREBIE/AROVIER.

- FFiatE

B ERSERIER . FEURINEBRSEX, —RFEiR, SANMER
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HEOREAINEKINE, MEB, EILULAFTE—PSEINNERE BB

- RIS T

SHRMBL, RBEVAESTHRILRKAE, MBRIRZIVE A ERULLE
HRAEERE. Rz, XNRABBERIELBOFAN. PIURIENRITERBIVER
HIRSIRBRFBFREINEE

%% 797‘5£|aw1iceﬁ%emmr MNMIMEBFPULLEREE, B

BX., BPULAXRERNERAN, CEEZEEELR. KRE—ODNERNG
J5%.
- Lighting index

In case of lighting, differently from illumination, brightness could change because of eyesight
and climate, so illuminaion is not a desirable index. Accordingly, complete skylight illumination
and daylight factor is used as an index of lighting.

- Openness
The function of window is related to energy's transmission, interception and psychological
aspects. Generally, agreeable visual environment is very psychological aspect, and the one of the
index is openness.
Our nation has thought of openness as important factor because of seasonal influence, summer.
In addition, the outlook from a window supplements the interior narrowness and mitigates
tension. Furthermore, it is good for periodical sense by exterior change and the connecting sense
with outside.

- Lihghting and balance
The bright change of lighting is big compared with illumination, but psychological openness is
better than the other things. Contrarily, illumination has expanded life time and life space that
lighting doesn't have. From the new emerge as Atrium, the sub illumination is used for lighting
subject, and lighting®§illumination's design is used for illumination subject.
Besides, as a way of corresponding to the diversity of space change, lighting is used for the side
of window, but at the daytime, the illumination for the side of window is not used, and it help a
space changeable. It is good way of saving energies.

- Introduction of sunlight source.
Influxing sunlight source into the interior has an important meaning in that it can feel connection

with outside

NZEEE 9
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along with the exterior change more than a physical effect.
In addition, man's aspiring for daylight is very strong, so a psychological factors should not be

ignored.

B The way of lighting

- Prevention against glare
Glare means that a dazzling points or sides exist by direct reflection within a view through
interior direct sunlight or lighting fixture.
Glare is the cause of a loss of eyesight and eyes' unpleasantness or its fatigue.
Prevention against glare along with the security of brightness is regarded as important in Europe,
but our nation is not. But nowadays its importance gets increased because of the increase of
works. 5 o
Glare's cause is related to location of light source, scale and number of visible parts, so the basic
principal of prevention is to make brightness not to enter the view of workers into the sunlight
source or reflected side by adjusting relationship of a relative site between light source of
window and workers.
In detail, glare which source is seen directly within the field of vision can be prevented by
making the line connecting a visual point and light source and an angle of one's eyes over 30
degree. In addition, the reflected

BFRER LHBATMEPIVEIMEESE
UL SRS

This atrium's atmosphere is vivid because of bright
sunligth source from the ceiling.

RIRRF S5

1 WRBIES N RIEOINE
2 WRBAHTNREXS

3 WRBKTRIBIRIEAT
4 . gNBXKTRI K

<> The condition of dazzling
1. In case of eyes' conformity to darkness in the

dark.
2. In case that illumination of sunlight source is high
3. In case of the sunlight source is closed to eyes
4. The parts which the sunlight source is visible is
large

10 i&itAKH



VOT TYEMBBIR ST &

llumination criterion of VDT works' surroundings

CIE(HETFLIMNER) 16T

VDT TAEIR BT R

1 BELEESTA

2 HRBINTRYRE

3 PR ERRE

4 ERDEREBREIYEK

5 S ABEMEHRIENT
6.VOTHEEEY

7 SBEIRNMEFERESE

8 . RIEMOVR BT RN KF709%
9. BRI ETEAL0%~70%
10 HARBIR BT LY 4309

11 . KFEHA300-10001x

12 MR R

13 RENNEDR BB AR EY
14 THEIBFERERATS
15 1BBEN R BT T A609%~70%

(CIE Guidance)

VDT works'enviornment checklist

1.To block glaring for workers

2.Removal of daylight 's bad effect

3.Prevention against high illumination

4.Caution of keyboard's reflecting illumination

5.Caution of surroundings' illumination contrast

6.The right location of VDT

7.The radiation of illumingtion is selected with a
lower illumination

8.The rate of a ceiling's reflection is over 70%

9.Blind's reflection rate is 50~70%

10.Floor's reflection rate is about 30%

11.The horizontal lighting is 300~1000 IX

12.asily to read the papers

13.The papers' side don't have sunlight film's
reflection

14.The site easily to see the papers

16.Wall's reflection rate is 50---709%

BB, JLURRETRF LR ERR I BIRIBAIESNI TS,

AT IBGRABTE, ERFERRRABEROVRAEBE - TREE
5. —MRHKs, WRBASHBOIXARK, BAMEA. BUMTRERZRR
BARS ISR R Vo

- PSR R IR BRRA S 14

MR RRHN TERBUROANSEH AFRRSINEE. MRERKIHEY TIE
BRIRE, BRESHRAMEBCRT BRGFLE/BIR) FR, RS, ME
GRE—FNEENE, VWIRGIEEHO L. BESKFHNEEDONEK.
B R 5T R R RIS M BV SR BIE AR E RAIHRBV R A IREWRE

- S RME

RIERNIRBAS AR T MBNNATENP, RSN, SEA—MEIHR,
BR “‘ESRNEN WRAUBTEFESTRUDIER. RERSETMENZE
HEMBIRB T ANZKFFROBD H %K.

image is seen on the reflecting side, and Glare by the reflecting source is effective in making it
reflect to the direction of eyes directly.
For the prevention against glare, lighting apparatus with rubber or diffused panel is good for it.
Generally, if lighting gets higher in relation with illumination, glare is higher. So apparatus
installation which can find a balance point is needed.

- Lighting condition of VDT works
The works environment of VDT along with the development of the recent OA is issuing. The
works of VDT have many factors, but the most things are CRT screen, in other words, the
vertical lighting like keyboard, papers should secured by restricting perpendicular side's lighting.
The guidance of CIE regulating the encouraged value of horizontal®§vertical side's lighting, the
encouraged value of vertical side's lighting. the reflecting rate of rooms and the brightness
limitation of lighting apparatus as the standard of VDT works' illumination.

- Task and ambient lighting
TThe lighting apparatus of a ceiling is used for the offices at the existing offices evenly, in other
words, general illumination is used, but "task and ambient" is adopted in agreeableness and
energy.
There are the entire lighting which lighten the whole of environment and the partial lighting
which a private person adjust directly in task and ambient. But it is different from the existing
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BEBRTFMBENX AL AIVMEAETEERESATANRBEE, MEAD
REIBAE BIRTIHY,

- RURENERSHBEBMBATNBRUT:

TEAERBEHETINEE, ETYBUNEIANER, FOARNLRSS, HBF
WETMANESR. S9b, EEDRZRENLHEATS, THEG-RNR. ©8
NI HEEHIRBPTFIEESE

RiIRiE, WREBEALZE, EHCERBERATS, URSIRRMEBOHRER. W
RRXHOAERMABMANXN, CYLUBRERBVELE TH, BRETHAR
BEME, WABKNDEZSHE.

- BEADE

BFDAZEMRBOUSSIFEE, XMBR—TELNRBNE. TERA
TR IPRESIVEREE, DAZRZERBALD HEWSTREITH .,

BT ABVIRBAIRIE HIFBAEBINE IR AR IR

lighting in that it is equipped with exclusive lighting installation and its function is separated
definitely.

Task and ambient's effect of lighting is the following.

It gets improve the function of works as individual control regulate function, and gets lessen
glare in OA and is easy to cope with a ripe age and individual difference. In addition, it is easy to
lay-out of offices” equippment. Particularly, it is good to save energy in the necessary partial
lighting.

Contrarily, it is noticeable point in glare of task light’s prevention and getting darkness, in case
that ambient light's lighting gets lower. In case of using a rubber of OA, compared with the
existing one, it could make the ceiling dark, but it gets improve the surrounding's atmosphere of

office space, and also it has effect on a mental sanitary.

- Illumination method
As the business of offices get diversified, a functional lighting method suitable for the business is
required. The fol]owinig pictures show the example that the way of illumination composed of
offices’” space is classified according to the characteristics of light distribution.

the applicable lighing gives the example of simulation according to task and ambient and the
entire illumination by pictures.

12 igitkes



JRKT TSR HER TEIE EIREA

General illumination opening the lower
parts of ceiling light

TXTSRENR ML AREIUE SR
THEERNA

General illumination by ceiling

illumination apparatus with a rubber

(WREABNRB\EEENE
#B#50 FRAEEBR
Task and ambient illumination

(In case that surrounded illumination is
direct and indirect lighting)

(DR EHRE 2 E B
B «

Task and ambient illumination
(In case that surrounded illumination
is direct and indirect lighting)

n FEAET(DAEERITAHE? )

- PREFEE

2SALE, W—TDARHKR, DEMEIDBIMBINARERHNER. AT,
DAZNARETERALXNRERSHAR, DARENRARELILIEKEIARIE
MR, B85, EDAZRZENHEDP, ARRITRFLERAEM.
MEILUATIBARMNRR, S9b, BEEEXERMB ML, DAZERRERR
HTVERD, HBEMVNBREREEER, Al EERSE—EA,

- LB RTIRS
MBI RERRRIRARBH=TEM. P3IAZE. eaileE. RE
ZTEHENRSIEE. MEARACHBWE. eEBNZRERME,
Munsell3BIFREUE. RENEBXETMENSE. enileR.,

J

=BERA

General illumination

{EFRFIREENREA

Task and ambient illumination

The design of color (What color expresses an office?)

- Office and color
Functionality and efficiency was regarded as important in an offices so far. Accordingly, the
color of offices were mostly a wood-color, furniture color as it is. And colorless color
symbolizing the image of modernization was applied to furniture and household furniture.
In other words, the color design practically was not considered in an office space.
Color has an effect on agreeableness, Furthermore, as residential characteristics gets important, it
is necessary that the coordination of space should be made by color, or the color design should
mitigate fatigue for the consideration of psychological aspects.

INAZEE 13
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3) HBEE
SESHHERT FBE, MaERneRkn 88,

- The mark of color
The decisive elements in color characteristics is called as colour three attribute of color, they are
brightness, chroma and color. Brightness expresses the colour lightness of things, chroma marks
clearness of color and color shows the characteristics of them.
Munsell marks the attributes of brightness, chroma and color as value, chroma and hue.
Accordingly, the way of marking color via its three attributes is chromatic color HV/C, For
example, red is 7.5R 4/13.5. Achromatic color's sign is NV that Nis used, for instance, white
color is marked as N9.5.

- Color effect and the other elements
Color's comparison is phenomenon that the difference of the colors is emphasized by the mutual
influence of tﬁe two colors. It is largely divided into simultaneous contrast and successive
contrast according to if the colors is shown simultaneously or successively.
Simultaneous contrast,have value contrast, chromatic contrast, ‘ﬁue contrast and complement
contrast. On the contrary to this, assimilation means a phenomenon that looks like similar to the
surrounded colors.
2) Warmness and coolness sensation
The long wavelength's red, orange and yellow color etc. is called as warm color, and the short
wavelength's blue and dark blue is called as cold color. The circle of warm color is exciting

color, advancing color and expanding color, and the circle of cold color is relaxing color,

. .

BN HEN

Hue contrast Value contrast

WE I MEBIRE Y
Chromatic contrast Chromatic contrast by a
complementary color

P NITEIMEE  The effect of color contrast

14 ig&itkEs
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retreating color and contracting color.
3) Heaviness and lightness
A color whose brightness is high is felt light, and its brightness is low is felt heavy.

4) the effect of area.
A color whose area is large looks clear. Therefore, in case that a lower color sample is applied to
the color of a large-scale area, it is cautious that its brightness and chromatic value get higher.

- Harmony with colors
There are three kinds of color's harmony. By Moon®§Spencer, a contrast harmony expressing the
contrast relation, a similar harmony of two color's close relation, and identical harmony that two
colors are recognized the same.
In the meantime, the example of the colour harmony is from natural color circle. Accordingly,
colour scheme is common in natural color circle.

- Color désign
The order in color design is firstly setting up the image of color suitable for the use and the
atmosphere of space, after then, the basic colors is decided by considering harmony with colors
and finally, the detail colors is selected.
- Dominant color : it is used to wall, ceiling and floor of space whose area is large.
- Assort color : Architecture application as a household furniture or furniture.
- Accent color : movable things as OA, telephone and the scale is small, and its frequency of

HNEE] 15



