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A logical place for task lighting Is under a
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Experimental study on preferable luminous balances in an office room
using with the local lighting

Yoshihiko Tabuchi (Fellow Member)

Hajimu Nakamura (Fellow Member)

Koji Matsushima (Member)

Hideki Beppu (Engineering Center, Matsushita Electric Works, Ltd.)

ABSTRACT

It is important to create the proper luminous balance between main surfaces such as visual tasks and other room surfaces,

as well as to satisfy visibility requirements for visual tasks on a personal working plane such as desk tops. The overall

effects create comfortable office lighting.

Recently task and background lighting techniques are often used. This system consists of general lighting providing low

standard illuminance, and local lighting providing higher level illuminance on the desk to satisfy the visibility requirements

for visual tasks.

A series of experiments with subjective appraisals were carried out to clarify a preferable range of luminous balance in

the office room, that is recommendable illuminance of the front wall and the surrounding desks, comparing to the il-

luminance of the visual task area on a desk.

The experiments’ results are as follows:

(1) As a guideline for a typical lighting design, permissible illuminance range of the surrounding desks should be 270~500

1x, and the wall illuminance should be 260~5401x, when illuminance of the visual desk is 7001x, and wall reflectance is

choosen freely between 0.3 and 0. 8.

Here ‘permissible illuminance range’ doesn’t mean optimum but between upper limit and lower limit of recommended

condition.

(2) When illuminance on the desk is choosen 500 and 10001x freely or illuminance varies locally in the room, permissible

illuminance range of the surrounding desks should be 270~5001x, and the wall illuminance should be 260~540 lx.

These results may be widely applicable to a comfortable task and background lighting design of a typical office room.
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A STUDY ON HOW TO EXPRESS LUMINANCE DISTRIBUTION

T i T 1Y
Yoshiki NAKAMURA, Masao INUI and Toshimi SAWADA

Luminance distribution has long been recognized as having a great impact upon the two impor-
tant factors in lighting environment : visibility, and impression of the room interior. Yet it cannot
be said that luminance distribution, important though it is, has been effectively utilized in light-
ing design or in evaluation of lighting environment. This paper demonstrates the importance of
assessing the characteristics of luminance distribution from the dual standpoints of 1) fineness of
luminance variations, and 2) the location of them. The paper goes on to demonstrate the effec-
tiveness of using a filter that lets through only luminance variations of a specific fineness, and to

propose the use of these filters as one method of expressing luminance distribution,
Keywords . luminance, photometry, luminous environment, frequency, Fourier transform
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A STUDY ON THE CHARACTERISTICS OF LUMINANCE
DISTRIBUTION IN THE VISUAL ENVIRONMENT

AR NP

g 1F HE**
Yoshiki NAKAMURA and Masao INUI

Joumal of Archit. Plann, Environ. Engng, AlJ, No.438, Aug., 1992

In order to assess the characteristics of luminance distribution in diverse visual environments,
the authors measured luminance distribution in a wide variety of visual environments, At first we
focused attention on the strength of these luminance variations, but we were not able satisfactori-
ly to express qualitative differences among visual environments in this way. Next, therefore, we
focused on positioning that gave rise to strong luminance variations, 'and we were thus able to ex-
press the characteristics of luminance variations in terms of the degree of fineness which could be
detected in those luminance variations, It thus became apparent that it is possible to express in
this way the characteristics of luminance distribution within the visual environment.

Keywords : luminance, visual environment, luminous environment, lighting installation

KREE, BIERSL, JLREL, MEBALK

1. BUBIC

BRIE ST AT > BBURO R 2 E X 5 ROTE L
FHETHHERVLTIERINTE UL LBREITIE,
MY TR IE, ChE CRUIBEORECHMCHICE
bAT X by TN, ZRICIIVL 2P OEAN S
B, FO—2I, EXKOBELTRIEESZD L
EBTEHVWIENDHD, FEEL, EXROBELOS
ZHICBELOHSOBMENFRBL TV E 25T
LU, FDREEFRIEDTEHHEELT, 74 N%
Dy S EBOEBEREREEEZREL . £ ULTEE
DEDOEHEE, 7AWV Y v TIlE->THBINIEER
{LER ZREATHEINE>TERTHIMLENHDH &
R U 1Y,

ROMFAE LT, OREELRHEEZ EBRORRE
IR T AT, BEZELEMULEAN/LEEH
FEMBHRINELTIEL SN, E12, Z0XI4H
ECHERtEMELE S, KBORRETIEENT
\J DRES Iftﬁﬁﬁﬁ‘é’%ﬁ@h\ ZUTHRESRLIN
EFOREELLRENED LD ICELTZDH,, LIRSN
LT BELBVEAS,

I TAREITIR, BELEES(LRIE RO BN
HESTBERL, 2EIELHUBIOMIESHICENE

2. BESHORME
HEEE V- THZFORBAIIEW

o CITIET, K

F<CBREBIMID T, £, BESHORFHEEE X
BExid, 3FXTLBERARRFEORVIERELE
FEBBEDOT, ChOoDEVWLERTEL LD, BERAR
BN 513474 A%, BARRE» S IBLEEHDRE
B0 BT, BELIEBESHOMEREO—HKH%E
FE—1IZRY,
74 213, RENZERARRELEBZAOLNBIETT

F—1 AEHR—E

742X 2R (B) 1R (™)
Lo i RE M) LA LRBLERM 1L RRWARM A4 -
2. fifHHBE EM @ 2. ALRBERQ) 2. WEXWAREQ) I AY
3. MoRAFhiREQ) 3. ALRIERWD 3. RXEWARO) I AY -
L MPRAFEHREE® |4 A CRERQ 4 REWMEREG Y -
s HeRkAFUBEEG |5 PHOESZENGM | S EREERES Y -
6. SAliv—sta ) 6. CPUMiDILA*B A | 6. BIAM B D By
7. UL —/LE @) 7. FIARBLE W) 7. BAERQ) : fZALKY)
8. S — L&) 3. FIAMIERQ) 8. WALRO) WS
9. A+ BRI =43 | 90 FIPAKBIER) 9. BAZM@ UK
10 fitavr—s3itaqa) 10, PIAMMER(2) 10 SKATSRiAME R
1. v —s4q13a@) . +7 (AL
12. (1 —s342(3) 12, 474 ¥R
13, B & sl 13, 47 AL

BWHU 58 h s, s ORUESFMEHEDEOIZ DN Bl — I AT 14, RBIERO)
§ 4.
CECE D s 15, ERBERQ
* IR TEEARY: T - 15k (T5F) Research Assoc., Tokyo Institute of Technology, M. Eng.
O TRKY FUR - bk (T2) Prof., Tokyo Institute of Technology, Dr. Eng.

Z-35

i ‘I i e



90
804
L 70
H 0l
E 504
B 40d
® 304
20
10

0 . y

0 2 4 6 8 1

Z2 R} B ik Fa(cycle/deg)
E—1 REZOEREE ST

1<, BETRERAROS)I-Y3vbE0, 20
T4 OBBAARNSAS £HI1Z, 2ABIATRHAZREY
RBisBA74 A (1~12) 920 - Tv¥Y EH
DA 7 4 A (13, 14) ZREHRRE L.

BoOZBE T, LIRS ULREBROBESm oL
RERYESEIL, BASEE (RTFRNOBMAMNELFE
T5b0) EALRE BEMLIEALNSELDONEL
FIET HH0D), FNOOEAREER, FHEOLEM-12
BB EERBALL

ROBE T, FICEFEYPBANBHTHHINT
WLBBEREAL, CCTHLRFFEORVWAEET S
ZENTEEEDIC, RULLI XY THBAFEOR
BA5LO, THOLERTIILH (FHICEWREIMY
FTWAH0D) EEEENOLO%Z, B TIRE—IC
BIEXATVWAELDOERY—2H0%, HIEXRRIIED
tre EREEHO LD IHEEREABLVEEZS5NS
LOLPEMRLITIA T,

KL S OFE SEEAEEIC k- 70, EEHORY
ICWRIESHY L v X2 @R U, Ef 180 EOFEDEE S
mEMEL:, EHYL Y Z0BEE, mif120 Bl o
B TRRRUERENSE L 50, TORSLHEZT
WF— 7 EULTERALL, BEORFEE, KV E—FEIK
Yr v F—AK-FEABBIIELSE, iHODEED
TANWLBELVEBEDOEZFHAN- 1o, BEMEIK 256
BE (8¥y ) OFVILT—5&L, 74 AER
O TIZ1cd/m?H» 5 10000cd/m* DEHE %2, WD
B8 T20.1cd/m?» 5 1000cd/m* DEEH%Z, HET
256 BXBEICHEIL T2,

BIERERE, +74 ALHOBRBTIRL Fy M4k
V£90.458, BOSHTIX1 Fy P40 0.9ELE
KoTW5, FHAEROZEEARKEFEIIN—1 D&
1220, HHVEBELIIOVTIE, PREELLE
LBAMSREINATVE I BN S,

3. BEZT{LEROHY

PlEI N2 F IELHARBEOHESHOMmGR LY,
TANT ) v T EHWTHEZ{LRZME L. O
FEZALRAS 2 TS &R & horc iy % M 2 (b imi{g &
M EICL, TR IOMBERLmGZ a5
HORENSEHFHFEIL DV THNS,

MEZ tBARE T A 0101, BEOH S 17 0R
EXR{tEfits2 7409 ) v r2BERIEL W, ZORK
HOR|MAYE7 4 W5, BHTIEEZLOREEE
fEULTRODED RSB,

EHHE T,
Niz, =r'fi[ =+ )]
exp 1=t fia?+ y)]eeerereeeeee (1)
BRI T3,
Nhtv)( fé)e”%1~u;;> ........ (2)

CHABZERAVWT 74V v EFIEENN, Z0
BRI, 24k E 7 ) IR U S EAREFEB TR
REBFEE, ERR TR EAIHEERTOHEN D

ROICRELLOHFETHE L TCHE LRI

B, —REICHE, HEIC LB AN K OHECHIT

TBH, CCTEXDTANTYY YV IDBE, EHHBTR
ELTWADTREHFET M) v 7 AZNSLLRET
&, HEREEZEANIL LA HILBITAOH»ER
ERB, DI AIHICLBHE, HINKEER< b
V7 ADKESEULTEBITE B0, THEDETIH
EAHRINABHZPRUBSL L LLAR[DO—DTH
B, 7Y IEHEEAVEEEE, HEMERELTHD
INBMEMEOKE L EOHERERLTHY, TEE
B LHOBENSERIATOEVEIOT -5 28D
TULEH LYy, MELLRE2MET S
BDT 4NN YT, Tt S ARV A
FELVWEVZ D, .

74 )y SOREREAE 255, BEEEE
TEINRANBRLIT V. M—2u3X (2) ThHE
0.1&L, vP0DPEERRLILHDT, LT 4
WIBEKOET EOEARKRS KT 2EA DT ZTR
LTWd, 12&xE, EAM01LUTOBRERAEZERL
BWCEHETHETHERAIQDEHHE, EA 0.5 T %
EZRLEVETHERHNQOBEOBEERS T 2E
zhEkn, HBEREDHARLSVAEARK,S & T,
$yTY Y IEBEODELY YT Y SRR &
N, botbBEVWAER,»HSRBMBREEENSE T MY /7
ADKEEINEESD,

TANF) v TOMBEBEEREDLIETEHLELHE,
RgEE S, KEk< b)) v 7 AERRBIHE LN,

CuplLocTEagdhERSZVOE, HEBEERL

W

-36



SRR s

(—g) P :(——)@ :
A
0.8
o P iy os §
.4t
......................... &%_mjﬁlmm.mm“
«0.3 =02 =0,1 0.1 0.2 0.3

U (cycle/deg)
©: EAH0IEL L& % B FEM
@ A0S & % 2 FibY

E—2 ZE97 405 (R EHR)

G XA0AVMERL TEILLEEODIRN
D: RA0.5OMENE THE LR BOBS K

H—3 HERELENEROKXE S & OMK

5 EREUTIELN, RELT M) v 7 REILHT
DIEFNLZFEIHTEAWEMIEESL LI, G
BRERTCHAENOBERENSHOLTLE D, EXIER
H3 2MERLDOERE % 0.048 cycle/deg & L, K—
20WEH 0.1 ETCOABKEEETHETHE, HEL
RIIN—30QTcRsTAMOMHOEEE LY, < Yy
JAMKEL s o125y, MER{LZRHT & 5HHEMIE
BICNIL LB, —FEAH0.5UTORKHEERUT
WEVIBERROQTRIANOAOEEL 5V, AV
WHOMBEE(LSHHTE D &b b,

F CTEUIRIE, H—20RAQDEHE T LHLEA
0.5 I TOREHRS ZZE LN EIT U, fiins
0.5 &7257 4 VIEBORERE, REBERE L
ELTERBENTIIN L6 f, EAEABEMNTIZFN0.5 A&
B3, #FITH V7)) v BB EEEEHD 3.2 %
EL, FOWEELEFRLIEE Lz, & OBEFHRIET
ME I NZWRICHLTIE, ka7 M)y 7 AD
BUHIZRIB D 0.5 5 TOMEKE ST L L
VDT, BIZIXTOT M) v RAEIIZHIHIEEND
&z,

W

-37

10
(1)
cwhY v A
B—4 1:t:mHw b)Y v RET 4 NVIEE

0 <0.00023 -0.00149 -0.00265 -0.00149 -0.00023 0
-0.00023 -0.00622 -0.03186 -0.05369 -0.03186 -0.00622 -0.00023
-0.00149 0.03186 -0.05387 0.03603 -0.05387 -0.03186 -0.00149
-0.00265 0.05369 0.04605 0.55039 0.04605 -0.05369 0.00265
-0.00149 -0.03186 -0.05387 0.04605 -0.053%7 0.03186 -0.00149
-0.00023 -0.00622 -0.03186 005369 -0.03186 -0.00622 -0.00023

0 -0.00023 000149 -0.00265 -0.00149 -0.00023 [}

H—5 HEOHIIIIME1:7 b))y IR

o BERRICERIE R B AT 0. 1(cycle/deg) DS
TEATHDE, DEMRBAEIL3.125 (§), 1m1tal
T MYy 7 AORBIZ20 (JF) E40, EH:
prEhd<byvr e, R (1) THRIhAHH%E
Y=0C#DHliz2EBLTHBER—ADESITNSD,
IhERNE, COREOHENETLTIEEELN
RHETEBEMDNLS,

SEITHBAEBOMELLEHRET 254, X (1)
Fobrsd &I, HERGIETHEST N, BEROM
21N O@RIE T S AR EREIC &
bE—EELD, R—50Lk55< Yy 7 AnELA
5 (HEULROT MY v 7 AEREM0ERS L5 ITH
ELTH3). 2 TCEBEO7 45 v FDEEITIA,
UE X N EES T OMi{% % BB B BT Ut h B
BEOmGICERL, ZOHER—S5DOVIY v I R%
fete BT AT,

COEIICLTHE SN E{RISTFEDOH S DERELIL
Eusthianiz@migs s, Y I IVE{ROFIE
EDREEZ LV, Lih-> THAEGROFEG I
0&0, JAMICHARTHREDS VT BEDHEE LT,
TRy izfaofis LTtHihana,

DD BHESTEM ST, SFEXETLEBBIOM
JESEOMi{GH & FELEMiS % Ko, £ ORBBIC &
DWW EEREL I, ML bl 2K 2855, Bt
DEUEZLOMLS (BRHIMHEE) 2o aguds s
WS, FhidkoEHiIzLr,

T, BT AR OMHO VERIEE(LE, 714 RAER



OEBEWNEE LIIBEOREMGE (0.458) &9
Oﬁswddhgtb,ﬁamwm&%mé,ﬂﬁ%%é
LT D ShAE{EOKAE S AR 4X4 1 3BETH
L& %, 0.02cycle/deg & Ui, £LT IO ZHE
T12HE L, B—7 O#EISRUTH 5 13 Rzt
BB ETHEIT U, 2L, BROBE TR
GEEH 0.9 LD T, M WVA OB EL0.27
cycle/deg £ T& U1,

4. BHAOREZLR
COESICLTEINIEELLER LY, TIHE
HOBEZLBICEBLTOREZED S I LIT LT
BN EEELERIEEOR S OELREIIYH
HHxNzbOT, BROEEOMEIE, TOMIOBE
T{LDBEEELTVD, COERDLALTTLE
LoTande, YurflhELEVTHEOBVWEARR
&ﬂ%@%ﬁ%@taéﬁ,EﬂﬁﬁE&Nt%@%g

HEL, FORERRBARESEVEENZ BEEIC -

Hotlre

RTFROBEELRIE, BEFRCHEET 2 TFENsE
EE(LDBITHBHEEAHENTEHDT, BEE
(LB LV EBONIARRERREOKE L LTERY
CENTED, £ITCITRREELEGOEIERE
%an.:némﬁmfoﬁﬁﬂﬁﬁmﬂtiéctu
Utse ZHbOME T4 51, EHREL D IO
KM THHEEXHIELTELN, BUERETS
ISR E UTRBTEBIEMICERLXTVO
T, JCTRERREE LR,

TEEEtROMEINE, E—1RRTEINEND
RS OEE, >, BRHEREE BERIKRELR
MR LEG % 8, F hEhOEGOFEHEREZ KD,
S b h i PEEEELRE BB ORRE, 7Y
lgﬁm%%ﬁbn67—011x7bwtﬁuxﬁa
SHE L5, DL SHEIOBERLPXENIDP EZHR
HEND ENTE D,

K—6 Il F N ZhORBED D 5RERNZHODF
HEET{tEr, N—7 KREZOFYBERLEORR
oL DFEYERLTH D, I—TOTT—/5—1F, &
BIECLOPYE L BOERRETH B, T, B
DEE TREAENOBEVHSDT —FHRINTHLEL
M, ChRBOSBEOEE, BESHZUELREE
HHOBRED LD IR TEP > RIZHTH S,

cnHbORENET, 2kELT, BRENELLS
CEEETLBRSRITHEVIHENSH S LD
D, D& ZARKEELREDORERIIOVTIA,
REN/S (fBAER) LOBMRTEOHEAZRUT
WBHHAY, ZTORRR, HEATHERE(LRES
7— 2Ry PVRKRIET BHMTHRLILLLTS, B

%

" —m— T A

e —o— MiAa Pl

!E . —a— ML= A

16 3 —e— = &M
= —g— IR A IR

| F74 X
T 1T 17 1T 11 171 1 11
002 0048 0114 027 0.65
mEEioms O
: =
(¥EL)

1.8 —o— A ISl ()
> R —a—  ATSHBBE )
3.3 —— ViU A A5 SHN)
£ —B— FEARILL )
g 14 i‘\n
2 1
B 12 3 .

3 28 (B)
T T T T T 7T 1T 11
002 0048 014 027 0.65
(cycle/deg)
BEELOES
6.} 4:4]

i —m— IR AN
T BE —o— IREWEI@ 1 Y -
e ;Kﬁf\ e BIAER( : BOLKY)
R 1.6 3 —— WARID) : UM
B 3 g4 74 AEMDPSUD
o 4 3 —o— W KPLEM)

ﬁ\ 3
Bt 12 3
3 R (70)
T T T T T 17 1T 1T 1.7 71
002 0048 0114 027 0.65
(cycle/deg)
MEE{LDOHES

B—6 ZhZhORBREICH G SMEELM

s HH
£, i
mﬁwh%igiii%&ﬁ&

0.02 0.027 0.036 0.048 0.064 0.085 0.114 0.15 0.2 0.27 0.36 0.49 0.65
(cycle/deg)
EEE{bOHES

H—7 SREOBVICESIEEELROLEL

LAEFTRTOBENTHTEDORARM I/ f 0 HEWV,
COBAMDEVE, REEOBESHFEORVERNS
FEpmpoicnsEExondy, 1/f LOBRKRTZD
HEAEBELTLHIVERIZVEDITH S,
EEEOBEVMILAELVIRRATR—TZRTAH#S
L, BELA 74 ATREOEASRESRLELTVS
cinbrd, BNZEVRHALOD, RETRE,

_Et%ﬁﬁﬁ®QMEt6&otﬁﬁﬁmsuﬁ¢?a

-38



R

B T

ﬂ,i?41?d,ﬁ&&ﬁ&%&mﬁﬁqﬂ?b%
&, BICAEKoBMMC W TEEE{LEMEALTY
%,

Ui L = OEREE ELROBENA T 4 AERT

HHOIFTERLY, I—6IKRTEL4DERTHNLS &
312, WOSBETLABRKOE,, $ab5EVEREE
{EBXEDILTVBEHLDOBNL 2R oM,

FlT, IhHDOKRORBOBESHOEEEZRTH
&, Thdik, BRRCE->-TEBIMIBIPETL
BICIEAS 2 TVWB D TH - 12, HMOEBEEL, RE
NAEKELFEUTHLIBPBIIDELERLTVAST
LEEXDZE, ZUMIC, JOED LEERLBRIDL
S TURTH B, L LIDPE, MHINIRBZE
FhoRAZEHEVEEREREPZVELT S, K—6
DL FDERIBATVEEEZLHND,

*7 4 ADHE, HOBEZES DI 12018, B
B bER (KIE) & TE REPYLLERE) & ORIk
BEAAIXDBEVSENSIERTHA D, ZULMIT,
WK EENETIE, FOEILAT 4 ANZNE
Zzon s, SEAOHUENEDEEAEN TV FA
F—T R A T4 ATHBE"ZERDE, BT T4 A
HETIIREMPRZ > TL BAEM L H B, 11E AW,
FSU—OIEFALBICIEITNARENA T 4 AT,
HIOEBRE 2L A A D ATfEtE R K& L,

BOBRETRYC, HOBERERPZL-2TNS
LONHVH, ThHEDOHERMERTAS L, TOR
EAEDHES TR NVEITERINEIIZFEINTWVNS
LDTHole COEHIC, MOMEELRIE, HEAN
ERELPDUTDLOBPEEIDOENHEINEI %
ELTWLB,

EICHID VWEEELOBER2EATHD L, IV
ER{biaFIcmiEoRBIcRHEINDE, LEF-TZO
ML LEGIE, BASEEAEREINTOEVERSD
NEL, FOLANTTILDOREEZIPZEVEL LD, T
LT Z DR, & ABRMOSOBELELAIERIHE
X TH, ZOHBBRTHDONTULEI LKL,
31, BIHLEROFYEEXBE, EHNICE O

(B)HL¥ 3 5 T i [ JAC 1Y

(AF I & JZRT

H—8 # 74 AOMEL{LEROH (BRHEEE .27
cycle/deg)

O

ATRVEETESBRHIALEEE, PLVES TR
WEEBZ{EASRE I RBRORFIIETELLS, Er
WEET{LOBEEMNICAKEHINZDT, 20K
AREEHERIILLIFESTL B,

PladA T4 ADES H—62R2E=20D7
V=TIl slENnTE, BHAFTHRABRE DA
7 4 ZEFRBEHERAOAF 7 4 ZOBER{LERSS
PILTWB EDICEZX BN, EBICIEIR—8ITRT &5
I, BET(EOSBREINTVAERINE-1LRE S,
=P, VT EV - REIAARE IZEFRDZWERS A,
EEBELTLRBICKEZAREEARIZILTVADTSH S,
O EHI, AR¥OBVEEZ{LEGOREIIFIOE
EEtETIEESRIDIEWETERN, ZITRPRA
EEXT, BERLHFECANBIREB LM 3 EE
FoEIOBERLERERIL, BREOBVEER
FBHERLIS

5. BEZT{LOFE

BHEARKORL 3 BEROBEELEREZ, BV
BEZESBRHEATVAMSICEB L THEBRL TITL
L, BREABEKOEIZELT, RBahd83»3 DL
FTORNEHTL B, I—9ITRTDIE, #7414 ADKH
BAIEBULTEOROHEA 2R THIERT, (A)
HERYEETRHOHERBA2{E-1t4 74 A, (B)
u%ﬁé%ﬁ@%mt74x®a®fﬁéotm6,ﬁ
BESHOESE, BUEEEO.65cycle/deg DEKE (L

AN ST A

AESTA

ARG BAL B N T TH0.08Scyclefdey)  ATHIE BAL MR N #8320 08 Scyclesde)

(AT 5 1 (B)IAEL & [Z 41

g R g Tid R E1a8
BLE DS e HILLCH 2,

B9 #*74A0BPFAICLZ2HEEELDORD

=39



Eify, AL 0. 085 cycle/deg DM ZALEI& T,
HEZLEE TIRAIHBAOLZRLT NS, 1M
ZALER T3, BROMEZESBE S N ffisbr v
RTVED ICHER 1L I8 Lo sRELTHY,
LLOENILET, (ADOSBIILTEBILTH 5,

(A) DB IR EEROBYIEE I, KIS O
BEVODD»BLESTHAFESBHLTWS, BRHEEY
0.65 cycle/deg DMFEZALTG TIx, 5 DHE LA
BHEOWB WICHIEDREZEA LS D55 & U THiH
SN, REOBEICILTICADEEZLSRE X AT
%o —HRRHAE$0.085 cycle/deg Tid, BT 2%E
EZEEDR RO D D DUHEIZIEES iz,
BHROBHARENSEES T4 v BREEhTVS, C0
FIOIE, HENBHULBHBER, COoZ>0KkEE
BHETELIC, BOBEZEAESTHMRE L TRiE
NaZehbns,

(B)K@%E%@&%%w%é%ﬁ¢ﬁ.%®ﬂg
MO LV DN B &SI, KIFICBIAREIL /2175,
RE & ORBASREIC & 0 BI X N7 SRRk AR 1o
FET2, 22T, O, QLEE% 3> BRI
EHULTA % &, HERAERKO.65cycle/deg DIFEL
LEBTIX, QRBE><BHIAT, QIoVTHE
ORUO—ZHIREI N TVBICBELN, &35
R B 0. 085 cycle/deg Tz, @, @& & WIMKIZHKIH
INTHY, IS EOMOEHERSLEHIATH
5. TR0 B 0.085cycle/deg &1V H R MO HUE R
&ﬁﬁ?ﬁ&éhé&é@%WE%%ﬁX#EﬁHTé
C&, INAKRESMEBYOL 7 4 2058 DKL
HETHEIEVS L ENTEESTHS,

&K,&@%E?E%%ﬁﬁ—t%%éﬂtb@tK
B-KEPEINILDOEDEVERTHS L, K—10
®&5K&atoCw@d,@—ghﬁ?#741®%
& LR, BRHBBERO0.65cycle/deg & 0.085 cycle/
deg TR S NIBVEBELILOEST B8 LR LTS
DT, (A) HY—5188, (B) SRE—LIBETH S,
BEINTOLIBEMOGRIKEET 5L, (A) 0B
BIHS OBRBAE N CROVBELLSET 2585 & L
TREIATVBOIKMLT, (B) Tit, BIRITigH
PIBE 0. 65 cycle/deg OMELE{LER THRE XA TH
2500, RBEFEEO0.085 cycle/deg TI3, B DA
BOLHEERNEESAZ LI, Wos0iigHan
TWVIZWV, (B) TREHI AP REVEEZE %N
B3, BROEGDRTRRREI 2 E £ Bhitbhs
LI, MIPVAERKTRBRHEINTOLE VRS20
Ths,

C I T, 0.085cycle/deg &5 RV AR
RO TRHE W EBES A ED LI BBEELTH S

PEEATHDE, BESHOEKERNIBES>h &

AP Ai ABJE S

AR EZAL BRI AR HO0.085cycle/dey)  AMRIE ZAL TR 4 i 240.085cycle/deg)

(ARSI B £ —Bau (BB ML R | Aty —pawn

TR R LM @ TILW M H1.18
Lo RINLTS D,

H—10 LR (K) OBEAFEICLIMEZ LR

DI, ENIZEFARY UEBET(LEDTH B, LT
Chid, RESNKBOWEETENET 585 0BTAE
BABELL DY B, BAZKBIE, A<HBHEINTLE
DEFLEBBREINIADHIDBE I BT S &
EABLENTEHDT, ZOMIBTIRET|NTEL
THHE, H—10(B) oA # 0.085 cycle/deg
OMEZLEETIE, BITOIFARY LI gEethhy
07 4 BADITAROEELVESBRHEENDL &

- brsU, K—9(B) DFETIE, DEQDEREELRS

DIFARY ULRBO—ESREINS C &Enbr s,
TLOOEEERAOBE, ARICEMSIEELLI
0.085 cycle/deg TRHHT X3 L0 b3 HICHWEES
ftchal tbmisMNs,
CDEDBROBERLESORTEEX S L, WH
ORHBABRHTRES A BELSLOEKRLBEAICK
%o M—10(A) THh»B&DIT, Fhid<>x0 L1
BEZIGETIHIZDTH S, £LTH—I(A) O
Heb, BHBRBORTIZLAIKS2Z0 LTS,
CDEFARDLL, 50L&V LEES{LA:
LIDLMPLKBHLTA LY, 50BIEETSE

W

-40



—_—

D

EX{toFt2MtL L>E LT, BHAEKEZE» O
LD SHVLDAE ULIFWVWIELZEBEEERT
HB5E, FARDUNLEEELDOBE, X UDISELN
BHzZN L0, REARESEDTHII 2 THOY
LEWIZRESILY, oM 28I EHALER
FHSTEREINE, FLTCEHICREARKZHLTS
E, FLLULEVICHELBVBTIEHEZ D, —FAL< &Y
UBETEOEASIE, B UH»HBm0EErREah
BRHSTERENE, 2L THH—EOREDMM < HBH
IngE, FORULIEVIIELL L DHHMIZHEXS, <-
Y ULICEERLTY, REBEKZSEEA L &EE
EHMATELTAERHEINEBLLBBEADEEZER
&, BEERLOEEIL, BERIRIHEINGE
BHOBHAEULTERBETAIIENTEESITH D,

RIS, COEHILBRI»HSALRBEERIBOEL
2RTH B, ANLEB, $8bs ATNEEMTREOD
FRESEMRINLBERTIE, 474 ARKOERT
DFEN HMBTEHEDIC, RHEEARESRLZ-TH
BOBERLE LTREINDEHS, 4805 2&D
UIBRERLOHEZ L DB TET DIE LA EDHRKS
N3, LT, BOBAKER, 75bs8FOH
ICEBL DBADTFIET HRBTIE, <->F 0D ULIHMIE
P EICTFET DDA TH - 12,

Ur U RRRBOME, &7 4 ARXKORBOBEL
R0, AR ULMBEE(EMTET 5D Tidn
VoA 7 4 AREDZB L EDITAR D UKRELELE,
RIBAEE2HI» 0 b0 50 DAEE L3 ETL
LUV shII LY, CofETREEA
HEMBEEAERICESTIREALERUAMRICH S, &
CHDPRAARNESTVEEH T, FRBEEHOHE 2
L3 2 EHRMBROMER A EMBRAIIEDY, FE
DBRPBHIEE L TR Z N 5 FEE OB IERICHE
WEWS REMR SN,

M—11 ISR 9 01, BARB RIS, RHERY
0.65 cycle/deg & 0.085 cycle/deg ©, ¥ H; 1.07 LI
rtomEELrREIAIESITHD, REODN B &

(RN P2 2406 5cycle/deg)

IEHIELOTE ED A & il L Th b,
A
B—11 AR (8) omEEl

14 R 1 250.085¢ycle/deg)

CETAMICEBULULSYNIE L S LW, KSR

%

DT, BEELLORVERS L, MHrVWEELLTIIER
2RIZIEN > TV DIZXL, RPHOWEELELTIRS
NHERBELESIHFIELTWSHDMEL, BiARN
¥oTWBEEATIE, 3T HIOEELEMsSF
SENRATAEIELAMITEBEL TS &N, &
DEENTEETHIEVZEITH S,
OEIIKERXDE, BELLOEEICIRES, &k
THEUBKRELIRAPFET 20 LS50 L0 5 MEH
b, BMIBEDOEZFSINEKE U NLRTENTEEYT
B0, BAROES 12835 E TREE L RIBIITEE
LsW, ZUTKEULRTENSFET HHEICIE, £
N >ZVULEBDTH AL, FAROLLELDTH
B, EOHRENIET S, ZUTEFNSDEEIIRE
SNEABRYOBETRT ENTEBDTH B,
REBEOMESTFE L, choDEEs L OBEE
ths, HEFHROE I, EDREDRETHEET NI
EoTERBTED, EL2TEVTHADH, FLTHER
BROHIZIEI ) LIt DICEREIN TV AA[figtEr K =
Ve frE A7 4 AT, RIFMEBEZGE - 5E
BOHZREZZDIE, RHEOEEDCEMBEV,ASENS
£, FOMEAMIFEICHESS M bANL L,
EFRTIAF v 2 Lo BMAMPBELARTOHIZZS5 %
502, FORESTIHENBAICEO»STHDHEN
HAfEtE L H B, ChLSDFHE LIV,

6. T&H

PE, s 0HRBOMESTEZMEL, 74

F) v EROEER tRBEICLk D T T oM
OXEEZ{LmR 2T U, BEREOMIES %2 2%
Ufze TOHEREZEDDHERDEHIILE S

KR 2 bE{g = R, Mﬁm®¢®uik,£nﬁ
OB DREEZEMAE U TVENABRICHNS Z EH
T&B, UL, MESTOREE2RRT S 100, M
ZALE LD 5> RFRO O s BMEE LR 2H LT
H, TOHEMISREWEAERTE 5 &) 5i5HITkIEDS
TUEH, —IICIE, FHMEZR TR Tis
HERBITHIEMTELEN,

BT E 2 Z X 51018, ED &S KRET{LATE
Easd o4F
I, ETHELIRITBMVIFIET DD EIMTEINS,
FUTHELVLRABNIET 2581014, FhMEDR
JE< oD U1 (F1IIZAROLT) bDTHHMN
ML, FOREE, FAMNRLIhsHEow
HTRIIENTED

M%nwm&ﬁmﬁﬁu,:wxaaﬁﬂébotm

JEZALDS, BAEFNDE DL, EDFUEDR S THHAE
THMTERIWNTED ZLTID LD SHIE ST,

HEVEOFIMI, HICBHBREOHL LD O A A

-41



WEEX HNB, S AP, AARSEFAHERRXBAEE, H4E,

E pp.17~24, 1992
AR CHRONGE LIS 7 — 58, wan fééﬁ'ﬁ%ﬁifﬁffﬁﬁ;}sz‘f7z"f;ﬁ;f
BB ITB LN bDTH Do A7 4 AOHEST s iRtk 335 S R '
F— AWM EDA v T )y b AT 4 ABBE 3) shif B IEMEE A A T I & B FRIE R ORREES 1 OTUE
WHRERETUEL 2. HOSBOMESTE, Tt —z01. BREACEEESEH A 7 - BEHMR—, B
W (Bk) GEEE (B MEFmURHROfERRT, KEFFSHTRAXMER, F2435, pp.73~79,
5 5 AN LTRE Lc. MRS EHORERT 1976
4) REFL: wH XOMRA—BRFOL/Sf WHEDOREH
5, -
—, Bk, 1980
2ETR (1992 2 4 A 10 AEFZHE, 199246 A 10 BiEFBE)

1) shEEE, & Ef, REEE  SESHORRECH

W

-42



F T 4 ADEE

BRBEFAHERRXREE F 4455 - 199343 5
Journal of Archxt Plann. Environ. Engng, AlJ, No.445, Mar., 1993

DR S DILERR R

A STUDY ON THE PSYCHOLOGICAL EFFECTS OF OFFICE
LUMINANCE DISTRIBUTION

RIS R

¥ IE HE**

Yoshiki NAKAMURA and Masao INUI

In order to clarify the psychological effects of luminance distribution, the authors of this study
built a model office which could be subjected to many kinds of variation in average luminance

and in the luminance ratios of ceiling, walls, and floor

. and we evaluated subjects impressions of

this model. As a result, we found that the psychological effects of these experimental variables
differed according to which of the lighting installations (general or task-ambient) was adopted. At
the same time, when we observed the amounts of luminance variation produced by individual sti-
muli, we found that correlation exists between the average level of luminance and the amounts of
luminance variation. Consequent examination of amounts of luminance variation suggested that
the psychological effect of luminance distribution is closely related with the balance of luminance
variations detectable at varying degrees of fineness.
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‘TASK&AMBIENT LIGHTING SYSTEMS”

(%)
Q1. Do you have experience with YES : 90
“TASK & AMBIENT LIGHTING SYSTEMS” ?
NO : 10
Q2. Howwell do you think people like Not popular 10
“TASK & AMBIENT LIGHTING SYSTEMS™ -
in U.S.A.? Pretty Popular 20
Popular 20
Very Popular : 50
Q 3. What do you think about the Not Effective : 0
effectiveness of '
“TASK & AMBIENT LIGHTING SYSTEMS” Pretty Effective 0
Effective 20
Very Effective : 80
Q4. Give an example where
“TASK & AMBIENT LIGHTING SYSTEMS”
is effective ? cf. another sheet
' =h

W

=50



“TASK&AMBIENT LIGHTING SYSTEMS”

Q4.

Give an example where (R
“TASK & AMBIENT LIGHTING SYSTEMS”
is effective ?

*a

b,

*c

*d

Creates a more pleasing environment with a more even
overall glow of a space with less hot spots. Gives »
individuals more control of their own desired light level.
Many people areinegatively affected by fluorescent and
other kinds of lamps. Better for computer environment -
glare is controlled.

More energy efficient. Code has forced lower light levels
over the years so we've had to look at alternatives.

Can be cost effcive over the long term. Lighting not
attached to.the_building can be depriciated along with the
furniture for tax purposes.

Day lighting or natural light from outside combined with
task and ambient lighting is even more popular and
effective.

Linda Rogers

1. indirect lighting for open office system & supplement
with task lighting where absolutely necessary.

2. indirect lighting in libraries (city libraries to law
office libraries) ‘

3. Ambient / indirect for all computer use areas

Best system for computer intensive aieas because it
reduces glare on screens. Also it allows the general
circulation areas to be less bright while desk areas with
heavy paperwork can be brighter.

Most appropriate for 8 1/2-9 ft. ceiling heights.

In open office situations with standard direct
fluorescents, the light is thrown down but with indirect
the light washes the ceiling plane creating a more
aesthetically pleasing -space.

Task lighting, in such spaces, gives individual employees
greater control over their own work areas.

Erika

In a space where ceilings are of adequate height to allow
for proper diffusion.
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