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Thesis Advisor: Chumporn Moorapun, Ph.D.

ABSTRACT

This research aims to investigate impacts of lightine levels and color
temperature of lighting on working performance (writing and typing) in offices. This is
an experimental research, and the research design is a 2 x 2 Factorial Design. The
research was conducted at Nikon Sales Company in Bangkok. 48 office staff was
randomly assigned to each situation. They were asked to complete an assignment.
Then, 2-Way ANOVA was applied. The research findings indicate that both lighting
levels and color temperature of lighting has main effect on writing and typing
performance. In addition, there is an interaction effect between lighting levels and

color temperature of lighting on writing performance, but not for typing performance.

Approved:
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(2549). N13UszENAlY9IU. HUAUAN hitp://www.tieathai.org/know/ application/ch5.htm.
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A ¢ A ¥ dy A U
QNN 2.3: ﬂi’]‘l’\lﬂi%"ﬂ']ﬁLLZ"I\‘IIF’]@JWQE)@LiﬁL‘(ﬁJ(ﬂLWEJﬂ']{LGUQ’]‘IJWUVWYNﬂu

300 200 100 cd/Kim 300 200 100 cd/Kim
400 60 400 60
500 500

n° 30° n° 30°
n) )

) mmzﬁm%’uﬁuﬁﬁmeuiu'qmm

U Q) g mriuiuimanuga

fiun: auadlniuwasainauisUssmealne (TIEA: Iluminating Engineering Association of Thailand).

(2549). N3UszENAlY9IU. UAUAN hitp://www.tieathai.org/know/ application/ch5.htm.
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i auadliuwasainauisUssmealne (TIEA: Illuminating Engineering Association of Thailand).

(2549). N15UszeNAlY9IU. UAUAN hitp://www.tieathai.org/know/ application/ch5.htm.



11

AT 2.4 wananisiikasaindludinauidunesdiu Faiialsseisfe Anudes
ananldzuazusnudnufganigluisddaisininudesainemneaiuuinnin 3 win wu Alde

5

yulinudesaing 500 8nd USudAgarsiaudesaielitesnin 500/ 3 %59

[ 7 7
4

Usznnalddaenin 150 ang MatiialilinifesuSuanimuinilofe e ntnduainidy
Y191
AsikasaInauuldzyinaunliddoanistmtasainanszangluaudnaunnive bl
1 @ d'd v % 1 Ly a d' o U
SUNIUBEIRNLAINAITIEAUAT NN TEBwEI LT b lINTn RI1TUIAIND 2.5 dmSu
d’lj Ao w A & v 1 Y] ~ A aa aa 1
NUNFEINN LA U IEIUAINT AN T ANNTN1TNTEAULAININLAL TANNTIN1TNTL A8 WET L
wnamd 2.5 n) Ilauvigeeisauaninisnszaenawnuiianngulunsvlaglunmeg
2.3 1) 2 ALEINTE1N NN NTANLAISNELEID 19U lea1uIn wattansnlauly
d‘ d! = 1 v o ¥ 1 ¥ 1 d' o v d' Y a
AN 2.3 2) F9TN15NT2eRAIlnINe Vil unnwmanelaLag1duvinladeie LA

AIUAIYIU

AN 2.5: ANULANAIYDINT L LALNLAINTL1ATIUI LN U UAUTNITI D8

N _40 @) @)
<j| O
A O

n) )

) TAUNTLANYLAIN UL V) LANNTLYWEIAUINILIDE

fiun: auadliuwasainauisUssmealneg (TIEA: Illuminating Engineering Association of Thailand).

(2549). N3UszENAlY9IU. HUAUAN hitp://www.tieathai.org/know/ application/ch5.htm.
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fan: annauliuasaawisUssmnalne (TIEA: Illuminating Engineering Association of Thailand).
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fun: annauliuasainawisUsemnelng (TIEA: Iluminating Engineering Association of Thailand).

(2549). N3UszENAlYIU. HUAUAN hitp://www.tieathai.org/know/ application/ch5.htm.
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fu: annpuliuasainauisUszmnalng (TIEA: Iluminating Engineering Association of Thailand).

(2549). M3UszeNdlFaI1. FUAUIIN http://www.tieathal.org/know/ application/ch5.htm.
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i auadliuwasainauisUssmealne (TIEA: Illuminating Engineering Association of Thailand).
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fiun: annpuliwasasnauisUsemnalng (TIEA: Illuminating Engineering Association of Thailand).
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3) nsluasarinehituiiuazared (General and Localized Lighting) 1{u38nns
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1m5g1ulusEUULETEINa (Lighting Standard)
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LarINNIanasesdiUsAnsmsasiiousasmeluiosiiinaindu wesiined uaguils
furfesneunsgusuuasaiesUsemalne fiieadedlin

TIEA-GD 001 wuanenisuszndanasanulniinasaing
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TIEA-GD 003 Jaiuginseauanuaineanigluenns

TIEA-SP 002 @itz
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vaenviinlaUsendamdenuvioll iansaSeudisulilagldifigeniiUseavsualy
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AaRAIBLAT 151NLISYNAUTEANSHANTHRIEIN9VBeSEUU (System Luminous Efficacy)
vaealnihiTldiuegivaneuinseiu naonusavsinffinuasifmaasuagmalmiin
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aoufi ANNEIS ()
UNINL1AY
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RNCEN 300 - 750

viesan eeUfURMT vieadiguuuu | 750 - 1,500

Y

A1Nay

Vioslsyyu ¥eesUTes 200 - 750

a LY L4

Iun: Yl Buynus. (2555). AUAUAIN http://www.\3nr.org/u/inboonna01#/posts.
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AWM 2.12: Mseankuvan vy wargunsalludtnau aslimaneiuny waziia

AAEAINAUNERaNU TR

fian: Tasamsansynsulnedmsuie v nenseaalsvasdlunszumanifanssidogin,
(2557). @uAuAIA http://kanchanapisek.or.th/kp6/sub/book/book.php?book
=328&chap= 7&page=t32-7-infodetail06.html.
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(2557). @uAuann http://kanchanapisek.or.th/kp6/sub/book/book.php?book
=32&chap= 7&page=t32-7-infodetail06.html.
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(3) ANULANANNVDILAINANATENVUUNUNNLNANU (Luminous Contrast)
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d' Y] ! ! aa A a a a
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198 TPT1UIUANTID B URR
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1. J998aumy - SEAUANNEDIAINS S¥AUANS AsUsuLlasu
dasainalu 1 (300 an) Piwvudauty | viaenlil
Anau - SYAUANNEDIATINS (Ordinal)
Y1unang (500 an)
2. Jadaanu Snwaeviaanlin SEAUNTIALUY Asusulasy
gauuildvaas | vigeaisasudnien n& (Nominal) viaonlu 2-Way
ansbudninau ANy ANOVA
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- LEASELRDY
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3.Useansanly AINTTUNITVINUY SLAUNITIALUY LUUAaUNY
AU - Wyunilada 200 A1 an51@7u (Ratio)

QII U 1 1 aq Q‘I ! a a a
$13519% 3.2: 971 RQ 2 igﬂ‘Uﬂ'NlIaENﬁ’JNLLﬁ%QﬂJVQlIﬁGUENLLﬂQWﬁQNﬁ@W@Ui%ﬂWﬁﬂWWﬂWi
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NAFYDILAINAINARADUTLANTNIN

Tag TP 1uIUANR g URR

Heunluviad feuujuinis 32AUN1TIN Bnsnudeya | Ieszvideya
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ASNUN - Aurindsde 200 A 8n 31871 (Ratio)

3.3 N15AN111594 (Pilot Study)

UsTaNAluNISANY

1) WenadaukuUdaUaY Milanumngauiungufiieg1mselil naInnsAnm
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3.4 nsiutoya

3.4.1 nguUssrnswarnauiiegninuusEnlnewead (Usemelne) ludiuves
dineu 91uau 48 au ldunanninnuesussnilreunauanviauludinnudangy

Ju 4 nqu nquaz 12 au lnensduegnedase

A ° ¢
M1 3.3 NMUPUAFDIUNITUNAADY

JAUAUADIAINY INVARHELLNIER

(Sin<) Cool White | Warm White
300 &nd 12 A 12 au
500 §nd 12 Au 12 Ay

3.4.2 A01UNVINADY
A0NUNAIDI VS deuwad (Usemalng) 910

Vs fimeuwad (Useielve) 9100 feegi 195 ermadulnivanes du 45 auu

aMSlA LVWEIUUNN LURAETNT AN 10120

AN 3.2 WHUT USE deouwad (Usewdlng) 310

g ONOD NIOEHD

1 USEn dreuwad (Usswalne) 310n. (2557 A). 4auy. @UAUIN

http://www.nikon.co.th/.
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waDTAPORM | swnTAPORM | 11 . 114 10 FURNITURE LAY-OUT PLAN OF-286 ]
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ANA 3.9: @DUNITAINITNAAD
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w o
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n9ibilFesnsTaussansnluntsinnuludineu luanunsaifuandsty
Tnefiduusiidasedl 2 ¢ ldunseiunudesainuargnmgiidveaiiegluduves
dtfnen wasiusdaszAetifefiugudiuyana Turaefidudseu Tdudussansnmly
nMsdeulagmsisivemtinauineusadn Tszdunsinlaslinismeass mslesed
ANUUANANVRIUTERINS LONTUAUNINNTY 2 NANUsEINT waznsesitauinndt 1 Jade
Frfuadafineadlumslaneid fe
2-Way ANOVA
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P4 PN A o a ] ) aa 2
LAZNITNUN 1ANTSNLIIUALUTDETETUINNIINUS EﬂLLUUﬁﬂ@IUﬂqﬁfﬁ]ﬁu@@ Two—Way
ANOVA

4.1 dnwauzyilUvengusiegid

nausegnuinlunamesesay 58.3 uaz imendedevay 41.7

91y 15-20 Y Saway 16.7
91y 21-30 U Sosay 33.3

91y 31-40 U Sogaz 41.7
918 41-50 U Souay 8.3
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4.2 HansENUsEMINTEAUANNdesainaveumgiavasadlufanssunseu

'
U s =

wuhAdevessERUANEDIEINgT 500 &nd dA1 8.33 wagen Std. = 10.029 ]
FeufusERUAUdRsaInedl 300 81 A1 Mean = 12.71, Std. = 11.071 wansituaslviia
sefumndesaafinminilvssavsawlunsdoufiinniu dugungidvosuasdia
fgelufanssunisiTou A1 Mean = 2.50, Std. = 1.668 aziildfgumgliuasduningy

naaesziusyansnmlunisilisuannnitNgamiiuasdiniod Awm1sem 4.1

AN5197 4.1: hAn9ARLUSDESE TuRanssuNISeu

Descriptive Statistics

Dependent Variable:  e1519AAIRAMIAINTTUNNTIEU

Lighting Color Temperature of | Mean Std. N
Level Lighting Deviation
Warm White 23.33 2.902 12
300 an Cool White 2.08 1.240 12
Total 12.71 11.071 24
Warm White 13.75 11.933 12
500 and Cool White 2.92 1.975 12
Total 8.33 10.029 24
Warm White 18.54 9.802 24
Total Cool White 2.50 1.668 24
Total 10.52 10.681 a8

LazluNISANYINANSENUVDITEAUAINNEDIAINWBUSEANS AT UNS e WU

Y

[

Teudesainaazguuglidvesainadoussansnmnisvinaludinuegralitudfgy

<

Sig. = 0.019 uasiigauugidvenasieuszavsnmlunisleunuin Sig. = 0.000 uansliliu

Aaa a

AIRN9197 4.2 warannansendaiulainnssauaudesainsuaraumnglaveuasiavsng

safuilen Sig. = .006 Jauansbiliiuinng 2 fMulsmuguiinanomusnueg1aszansnm

Y [

Tunseutaznisnuiag19iidadeay

o
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AT 4.2: UAPINANTENUVBITEAUANNARIEI LA UM AR sasaUsEAnS M

=
ATILVYU

Tests of Between-Subjects Effects

Dependent Variable: §7U7UATITEURA

Source Type Il Sum | df Mean F Sig. Partial Eta
of Squares Square Squared

Corrected Model 3643.229° 3 (1214410 |31.089 [.000 679
Intercept 5313.021 1 [5313.021 136.013 |.000 .756
Lighting Level 229.688 1 1229.688 5.880 019* ].118
(58AUANNADIEIN)
Color of Temperature| 3088.021 1 13088.021 79.053 1.000* |.642
(auunniidveua)
NBNATINIENIN 325.521 1 325521 8.333 .006* [.159

SLAUAIIUADIAINILAY

INVAHELULNIER

Error 1718.750 44 139.063
Total 10675.000 a3
Corrected Total 5361.979 ar

a. R Squared = .679 (Adjusted R Squared = .658

PnMsdanavaviinisnadeuluuas Warm White naudagnsinnaiinduuad

o V.

autgtuey wilimnziunsvhaunsesdnuinn Wesdaen seunaiatauimtsde

a [y 1

WAUNAUNANIINUINGD WATNTEAUKEIAINNT 300 anG AxUWAUINAIN 500 ANGLNSIZHAINY

1 ! Ay ! ! Ay o 4 ! U ! = a v A !
A3dINNNUBYNIN LLﬁQﬂ’JNVI‘L!@EJﬁ\WﬂIVﬂZj@JWJ@SJWQU'W]?I']EJW]LN@L‘USUWHQﬁ@iﬂUWU 6 @I
aa . ' Y 1 | | [ ! A [y a L |
YUNNNAVDILEN Cool White ﬂqmﬁ]'ﬂ@ﬂ’mﬂa’n'ﬂLUULLﬁQﬁ’J’N‘V]LM&J’]SE‘?@J?’IUL‘USUMUQ%@ LEND
woglUuu 9 aziFunaun oraiadelanaialunisiifanssunsieuls Lazilelaiinisnaaes
a ¢l o % ' W A a a =~ - 1Y) oAl
nsguluantunsainnual ‘W‘U'J']ﬂﬁjllﬁn@EJ'W\T%JWJ?SEWIﬁﬂWWIuﬂ'ﬁLGUEJ'N'Vlﬁ%@‘ULLﬁQﬂ'JN'Vl

500 and gaungidvesuas Cool White annfign dan1ni 4.2
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M9 4.2: LAAINaNIENUTENINANNdIaT kA laveuasluUsEAvEA N TY

]

Estimated Marginal Means of Number of Writting Errors

Color
Temperature
of Lighting
—Warm White

— Cool White

257

- [
1 1

Estimated Marginal Means
=
1

5—

T T
300 Lux 500 Lux

Lighting Level

a3UN15VRRBIRINTINNITEY
SedUAMUdREITiL N TudHaRaUsYANS nwAs T suiuananetueg el
Heod Ay Tnesuaumfidouinlusesuanudesained 500 &4 (Mean = 8.33, S.D. =
10.029) fd1unuideuRnatosnitlusysunudosainsd 300 and (Mean = 12.71, SD. =
11.071)

[y

gumplidvesuasiuaneiudimaieUssansammsilouuanssiusgnaditdoddny
Imaaﬁ’m’mﬁwﬁL%uﬁﬂiuqmmﬁﬁmammﬁ Cool White (Mean = 2.50, S.D. = 1.668) &
SuumiliBeuiiadosnin gumglidvesuasil Warm White (Mean = 18,54, S.D. = 9.802)

naufegiiuszansnmlumsiBuiissfuanudesained 500 dnd uazgaumnia
Y9l Cool White 1nniga se9a9Ae sefuanudesained 300 4nd uazonmgiidved

Wware Cool White sgsiunud@sadnad 500 and uargaun)idveuas Warm White szau
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ANUABIEINGT 300 dnduargmniidvatias Warm White aud1diu Ingdnaindndaiingy

Y

feg1alevinnismeans

4.3 HansENusEMINTEAUANNdesainaveugidvasadlufansIunsiu

a

B ENUIARAYSYIUAIIERIAINST 500 and fiA1 Mean = 10.88, Std. = 9.167
LAz AALsYIUANEADIEINST 300 &nd S 17.08, Std. = 8.677 aviuladnfiszduaiy
dosarindl 500 and ngusegnediusAnsnmlunsiuiinnniunnzuasaiefiinnn i way
lugumaiidveduas Cool White i1 Mean = 8.00, Std. = 5.141 dxalunisituvidiatdosnin

aa

UNNNAVDILAIN Warm White handlimiiudn Aanssunsiuniaiudesadng 500 ang

3]

3 U

IS a a ! a ¢ al 1 ! v 6 o d'
HUTLEANTNNUINAIINITNUNNANUEDIEIE 300 8N AR50 4.3

M1319 4.3; wanaAmnUsauay Tufanssunsiiun

Descriptive Statistics

Dependent Variable: #1519A1AHA MIAINTTUNITRUN

Lighting Color Temperature of Mean Std. N
Level Lighting Deviation
Warm White 24.33 1.435 12
300 dng Cool White 9.83 6.379 12
Total 17.08 8.677 24
Warm White 15.58 10.958 12
500 and Cool White 6.17 2.691 12
Total 10.88 9.167 24
Warm White 19.96 8.854 24
Total Cool White 8.00 5.141 24
Total 13.98 9.371 48

arulunsANYINANTENUYDISEAUMNNEDIAINIRBUSEANSAWIUNITAUN WUINA

Sig = 0.002 wazfignugidvesuasmoUszansamlun1sfiuyinudn Sig = 0.000 wandlyiiuin

o [ 1

ANudesEiarguuiidvesasinaroUsE AN N suiluduegrelidedAy uille
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o
Y Y

4 2 fudsiisvduasuiuen Sig = 0.184 uansiliifunaseUsyansainnisiuniesied

Hod1AYAIN1T19N 4.4

A5 4.4: UARIHANTENUTBITEAUANNABIAT LAz N TAvR Ao USEAVE AN TR

Tests of Between-Subjects Effects

Dependent Variable:  §1u2uA I8 UNA

Source Type Il Sum | df Mean F Sig. Partial Eta

of Squares Square Squared

Corrected Model 2256.063" 3 |752.021 |17.686 .000 547

Intercept 9380.021 1 19380.021 |220.598 |[.000 .834
Lighting Level 462.521 1 [462.521 [10.878 |.002* .198
(FeAUAUADIANY)

Color Temperature | 1716.021 1 [1716.021 [40.357 |.000* 478
of Lighting

(@auunniidveuas)

BNTNATIUTEWIN 77.521 1 |77.521 1.823 .184 .040
FLAUANMUEDIAIN

LarguNNiaveILaY

Error 1870.917 44 142521
Total 13507.000 48
Corrected Total 4126.979 a7

TuszAuaudesained 300 dnd gaungidveduasn Cool White Faluuasningy
1 ' ) A = o a a &l 'Y Y a6
naaosnarIndunaniamnauisnidevinfanssunsiunan weglifssnsiunduae
vosnun wagliviliuinm uanewiulalidamiuasaingd 500 dnd AflszAuAudosEINg
WINNI dsEAUAINADIAINNT 300 dnd gaungildvadnas Warm White Uag seAuAy
d09a3190 500 And gauniidvatias Warm White ngunaasanayilidmungauiunis
° a o o q v A e v A A ¢ o |
Muiunfaee wszsilrdnaaiuiaaluuiy 9 deansiutuiun viluliauisn

AINNT 4.3
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AN 4.3; UEARINANTENUVBITERUANNADIAI LAY RN AYR AR USEANEA NS Y

Estimated Marginal Means of Number of Typing Errors

Color
Temperature
of Lighting

=—Warm White
— Cool White

257

Estimated Marginal Means
3

5

T T
300 Lux 200 Lux

Lighting Level

a3UNIMARBININTIUNISALA

FEAUANUADIAINTILANANALAINaRDUIZANSA NN I8 UTNLANA1A W 198 TEdATY
1Ay UIUAMDYURR MUSEAUAINEDIEI19N 500 and (Mean = 8.33, S.D. = 10.029) {31u3u
AMMTsuRnUpeNIlUsEAUAMNADIEI19T 300 and (Mean = 12.71, S.D. = 11.071)

1 [y 1 1 LY

pumgiidveasLAnmsTudmasioUsEavBn s deuunnssiuetnaiided Ay
Tngdnumiideuiinlugamaidvesuasii Cool White (Mean = 2,50, S.D. = 1.668) &
Suaumdeuintosnin guvniidvesuasil Warm White (Mean = 18.54, S.D. = 9.802)

WU sefuAudesained 500 dnd gamnidvesiasii Cool White ngumaassd]
UseAvBnmlumsfiunianniige namfengqunasesiufintosiianluanimuadiil sesasn
fio sxduAudesaingdl 300 dnd guvndidvesuasil Cool White sziuANLdDsaingg 500
&nd gaumglidvesuasdl Warm White uazszAuanudesained 300 &nd gumniavosuasd

Warm White 11816y



UNni 5

NspAUTIUNALATBLEUDILUY

Tuuniivsgneulumemidegesnsll Msasunan1side aiusenaniside
NSDUTIVDLAUB UL UINIINITODNLUULEIAINTIUANNIUY T0RLaLYDINTNYINITIVY
ALY DLEUDLULNITVINIVY

NNTANYINANTENUVBITEAUANNdBEI AL RN LAV D AT asD

Y

a a IS

UsganBnmnisilisunasnsiud nuhseduanudesainaavoumniiavediasinase
UsyAnEnmmsvineuats Snavhliussansnmlunsvinuitudedinisusuiasunasala
warlunmsmumussunssuiifetesmuinnii@nwnsssueudesainduditnau
mstiszdunudesaineegil 500 &nd fait asnaulyiihuasainsuwsisuszinelne (TIEA:
Ilumninating Engineering Association of Thailand) (2549) “n1sUseendldeaIu” naai
“fnandlizvesiosdinau AliRadilaulnrigooisamudlildussana 500 dnd” Dusad
aonndasiunanTitevesifeifesssiuaudesaiaimaiifigarislufinssumadeuas
sfud snzaNTisysuaNdesainegi 500 &nd
warlunsiteadsifluFesuszavsnmuazUszavsualunsvham mafmgud
wnAnRgiuLasasludinnu wasnguiifsrtugumnlidvesuas snldideunseu
wnmEAnnTiTeated dunduussmnslivhmadeniaenisduesndaszanminey
meludrinau wagluuumaaeudueiesdielunmside imsveaeuilenaasuaiosl
(Pilot Study) fiungudieg1e 12 au lnenisdueg1adase lussAuanudesainanazaum)ild
yosuandu ionaaouiedosdionsifouazaglshaildluinngiifiowSouiisundsan
mMsUsuasunaonli uazthdeyaildluinsginansadifsnelusunsuadifdsagy

[y

5.1 @5UNan15398

[ v
Aav A 4 =] v !

PMNNTITBULDINFNIUNTAINITNAGDY 4 @0IUNITE AIANAIINILAD LUBIAUNYT

Y | I ¢ 1Y) | ] & v ¢ A aa
"\]']ﬂ‘VlﬂEj‘llW'JE)EJ"IQ@E;JJFLUﬁﬂ']UﬂWiﬂ.JﬁgﬂUﬂ'J']ﬂJa@Qaj’NVN 300 waz 500 ans qum'ﬁﬂllﬁ‘?]@ﬂ%ﬁﬂ

Y

Warm White nauiiagnenaryindusasiniuings suasu liu nanismeasduusias
f=f & o &
anun1saiadudsil
5.1.1 lufanssunsileunuinfigamgidvasias Cool White wazAIMdasaIN9i

Y

500 and naufegaiisydnsamlunisilisunniign Aedouiinteeign A1 Mean Midew
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Ffinegdl 8.33 A1 SD. = 10.029 uansialuivlingusesnediusyavinmlumadeu
1NNINAY

5.1.2 dhufanssunsiusinuimuiniieamgidveauas Cool White wazades
ainadl 500 &nd nausogadiuszavsamlunsiuianniign daflen Mean Afanidinegi
6.17 A1 S.D. = 2.691 uansialwdmanziumsfiuriuasyinlinduiiegneiiuszavsamiia

FUINNLANIF

5.2 aAUs9Na
5.2.1 91NNNSNAABIYINAINTIUNISEUAIIIUIL 200 AN TuaNINwaEwLAL (Cool

White 750 8n) WUNANLRALIILIUAIRASBEAY 7.96 F9UnUUSeUigunUALAENaIaNN

& LY !

nsuTuasuvaealilluseiuniudesadnan 500 and gaumgiidvasuas Cool White ka7

9zegfl 2.08 Wunafinngallaisuivgalvdu wesyalifilimuzauiignfe szauaudes

Y 9

ainafl 300 &nd gaumnTAvaauas Warm White (=23.33) nanldifianuuansslusunis
Foudlefinisufuaeudesaing

5.2.2 iilevaasslufanssunsfissiidiuau 200 M luaniwiand (Cool White
750 §nd) wudAnade neunsuuiUAsunasalliien 10.66 uazndsanmsuiuden
vaenlnlud Wuszfuaudesainei 500 &nd gamgiidueuas Cool White waftléidie 6.17
Fudunaiifigasloisuiisuiugalndu dwyelniilivanzauianlunsfaniae sedu

ad

ALEDIAI197 300 a9 gaunglidvauas Warm White (=24.33) aziiiuldadnfianuunnsng

Y

' (%
= 1

TudesUszaninmuainsiuninfvuninduegauiulade

MRNNSNEITLLANAN1TNAERINEY FadmUSeudisuiunIsNUNINITIUNITINTHY
11 WUIARSEIUTERUANLAssEIdludtnuTisEaUu 500 and WussAuNmINzaNase feil
na71 “desdtinau astdluvigeaisawudlilayuseana 500 dnd” aunauluiiueadadngums
Uszinelne (TIEA: Iluminating Engineering Association of Thailand) (2549) “n1sussgndld

1 = gj dyya (% Y o J ad P . Q’Jl

nsnais MelfIdelevinmeassarnudn aamglidveuasiiluwasuy (Cool White) 1y
winzaulunsvhaunsihunsdeunasnsiod daluludiinauasmdnbdewaiilugamgl

Fvosnasndulasdinans (Warm White)”
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5.3 YaiauauuziuImMINITesnwuukatadnludineny
MRINNITNARRIT HITeNUI seruaudesaianvilindnaludinenud

UszdnSnniagalunsvinunisfanssumsiligusasnsiuniisesu 500 §nd 73 2

[ 1

a aq a . Y o = <@ o o w e’lj
ﬂ"\]ﬂiillLVMWSGMIUQNﬁQNﬁ‘U@QLLﬁQW Cool White Q’J"ﬂEJ“NLMUﬁ']ﬂiU’J’m’]EJsLuﬁ’IUﬂQ’mu

o

o

ATANTEAUAMNADIAINAIINALTLTUAILEDIEI97 750 and Ieeisyeu 500 ang

Y

¥ L%

5.4 99fkazI931NAY9 U8l

¥

5.4.1 ¥an

D

€

'
av A a

- nuipidunuddenanwnnisesniuuenmngidveuaiig Wewinnuidudud

£
= [y ]

msfnwFesiliies Gednilvajavnaisszdundesainaiivsediafen

- PinmsneassildTnuansadenvaenlivieuvasiilauasaine
wngauiudinautiy o Weussansamlunmshauremidne fusnseenwuy
Wiorieadna

- mSeiansmiluAnvdesenlimansaauiilisndugondudninnu wu
weaseu meluiesiUiglulsaneruna WWusiu

- miadeianansaluAnwrelueueady q 1680 wu wasasou uawsssLd
Husu

5.4.2 U1

-Tuthsnaihmmessadutisne nguneassdiennsilosdianemanieuriins

NAand YlealnanaUseansn1nni1svinauludun1s@eutas nsRun

- sgpznafiveldanuninda vhlidesdnanunisainaisaiuiieiivioys

5.5 folauouurnviniidendwiely

5.5.1 madentunaiiviinsmageumsinuuznguiegwiaziiumageuls
wiue nsgnguieesiivihiuandaiy fnaiivihendudidnauldsseiu

5.5.2 nuanside fihluldanmsmiluviuiasunuanumnzauvesdiinay
vidoorvztduanuiiduy vesthelulsmeuia vieadou Wusu vdenmnruideanis
Yo ldau

5.5.3 INMINUMITIUNTIY TiFesweuannnineiiaulauazAnuidy wasi

¥ a Id ¥ nd{ 1 = 1
wasdLyioy wassssued Wuay JeiaulalazaisAnwsely
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wuugauaudIsraUszansawlunsdeukasnisiuvaswiingu
nsfiAnen: guduinistireuiad (Uszwndlne)
AnzanUnenssumans a1vin1sdnniseanuungly annIngrqengamm
yatszasd
1.1 WefinuAanssuuasngnssunmadeunaznisiuivesminauludinau
1.2 eAnwdnwasdamuosanmuasahiludiineu dludugamgidvomuas
WAYIEAUAUEBIEINS
1.3 ilefnwinanszvuvesgamniaveiaiay sziuanudesainaidnase
Uszdnsnnlunisidsuuasnisiiuivamdnauludineu

1.4 WDLEUBLULLUINIINITBNLUUNNS WikasaINsbuddnaulrtuse@ansainuin

e

2,
=

wuvasunuLULtu 4 sau lawn

mouil 1 Toyagneuuuuaeuny

poufl 2 msUszifiurnuanansalunisusaiiu (Visual Acuity Test) AoudUUABUAM
UseiRduanenuazwginssufidenasoninisnisanen

pouil 3 LuuaeuANNsUsEuANLEINsaluMsLBiuneTdsEfumLdDsaine
fvuaitenpaauUsyavsmunlunsidouseonuunaaoufaasnauiyail 1

pouil 4 wuuaeuaunsUsEumLaansalumsuesiuneldssfumudosaing

MuuaLiienaaeuUszansnnlunsiissisewuunaaeufnaanA wyaf 1
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aaufl 2 n1sUseiliuauanansalunisuaaiiu (Visual Acuity Test) mau
LUUERUNNNUSZIRAUEIEALAZ N ANTSUNEINaADDINITNI9E1AN
1. udlanuRaun@nisanenusely

O Und O HAUNA  S¥Uieccrrrnn

2. founIsnaaauvulanuesasRunta B ududulsenauuvise lu

O iy O AU T8

3. AUNISNAdaUYNUlARLASIRLNTLeangadlTudIuUTENnauNIMS D LY

O lifw O AU T8

4. vinu3dnusens seinavsel
O lailw O 10 S¥Ueoooooo,
5. YL IVNUIA S19UaUVS R UNAS D LY

O lul« O M SEUeoooeoes

6. MNutiUsEIdn1sUInvs o lunsunsall
O lily O T8 T8

[

] - Yo aa Yy o o '
1. ﬂEJUﬂWiVIG]ﬂEJUﬂiQUVI’]HlﬂiU‘UiW’m&ﬂmJN@‘UNLﬂENlI’WﬁEJilI

O lily O 1 I8
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paufl 3 wuudsuaunsUsTRuANaRNsatunsHaaGiuneldsziuaudasading
a o
Anmun

ianaaaulszansnwlun1slaudguuunNagauAnaana1¥IYan 1

12339 ANABNYBANUNNINUARIBAI8LBAIUTT

famanAmmEINIMNTENT FANNEIANININATIAERAEL DA
NAIITNTIINTIATOSNAETIA T fanwdanmeniivindian
NWSOIENNENIMBA TN FNTINIMISINOIMSTAEEEAINAT
LALLAINEIRANINTEING famwwmudasLnL
FARAVUATMALTHIAIETILDD WouLmEEN LI TINIAnT)
wnzFv AT TLATINne AL IZNEEIUTITIINATY

A msInnEMIITimaTE IWNLATILNEAT
Sundswnnriunsiing wngdvsITATinnme

AT IE YA AIAINEANTINAZAILIITIA AL

NOLUNINANIANIALIANNIAA
AULALLBNITNUNLALALDIAN A8 NNUIL DI DINEA LE

91150IN5UINEREAUYI1 M SUN LU TRTIeEIUA UL AT LIaL 996NN



aaufl 4 wuudasuatun1sUsziiuauaIunsalunisuaaiuneldseauainudasaini

nmun ienagaulszansnnlunisnuifnsisuuunagaudnaannie1yad 1

A3UNARINYIINITNAABY

AvNIsY

% o o a [ v
UUANITUIUANALIUTDY AL

(%)

1. L WYUNLIED 200 AN

2. AUNARN 200 A

JoLauDdLUY
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