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133 pp.

Bringing daylight into buildings is a way to reduce energy consumption as some

indoor sport buildings have adopted this strategy but it has not been as efficient as expected.

The main purposes of this study were to examine the factors that affect the
illuminance and the uniformity of light in the sporting areas and to explore daylighting design

guidelines for an indoor sport building.

In this research, a model of an indoor sport building, with a width of 22 meters,
length of 44 meters and height of 7 meters, was simulated by DIALux 4.11 program. Based on
this model, daylicht came through the skyligsht facing the north and the south. The
illuminance and the uniformity of daylight were measured at the ground level of +0.00
meters. The measurement was set at every 2.5 meters along the north-south direction of the
sporting areas. The measurement was carried out under clear sky condition on June 21,
September 21 and December 21 at 08.00, 10.00, 12.00, 14.00 and 16.00 respectively. The
factors taken into consideration were the spacing between the top lighting apertures, the

height of the top lighting apertures and the shape of reflector.

It was found that the factors that affected the illuminance level were the height of
the top lighting apertures and the curve reflector. The illuminance level varies according to
the height of the top lighting apertures while the illuminance level and the length of the

curve vary inversely.

The factors that affected the uniformity of daylight were the spacing between the
top lighting apertures and the curve reflector. The uniformity of daylight varies according to

those two factors.

Department:  Architecture Student's Signature
Field of Study: Architecture Advisor's Signature
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2.1 nufiRaaiuANEaIdng (lluminance Theory)
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2.1.1 ANLAN LA (Luminous intensity, |)
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AN N WAL WA LT DU RILAIN N AR NLAAINILEA LA LA AN N WANFANGI
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2.1.2 @27N&274 (llluminance, E)
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2.1.3 A2TNERIFI19 (Luminance, L)
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4979 Ay LALAANFRIII9INAT (cd/m?) WTa WALAKNLTISA (Footlambert)
2.1.4 ANNANILANDUBILAS (Uniformity)
FLAUAINNANVANTBILAD (Uniformity ratio) NANAIWE 0-1 TIAININAZUNIEDS
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2.4 gnWNa9In
2.4.1 Naantuse (Clear sky)
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2.4.2 Vs HNaU19E9Y (Partly cloudy sky)
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2.4.3 N2 finnlnAguuIn (Overcast sky)
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(CIBSE 2009)
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2.5 NN9AANUULWAIG5INTRA (The Utilize of Daylighting)
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NNTRIUAIAULUAE (M. David Egan 2002)
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111: M. David Egan, 2002
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2.5.2 TaIF@IATULULAL

Toplighting

— Reflector (to direct light
/ YW toward ceiling and walls)

\
.
s

lllumination gradient

AN 2.4 FRARAIA VU ULATN AR

i11: M. David Egan, 2002

v o p o a p~ ° ~ o
an: ‘]ﬁmmummﬁmﬂ\‘ImUjmnmmmmzﬁmmuﬂ LIRIATNNITAENALUDN
Y o o t% 1 = a a
WANUIANAL A AT aULENRE NN IZANENIN

UaLAe: wasidnduuw lifatlyuiFasnisldfuanuiaulngms

2.5.3 TRILAIAIULNNBAIUNUIFS
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/ Overcast sky

— High windows
(to provide best
distribution from
overcast sky)
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#11: M. David Egan, 2002
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Q /——— Low windows (to provide
|

best distribution of
RN reflected sunlight)
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#1: M. David Egan, 2002
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2.6.1 AUIARUINNR
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dl 1 dy dl oA a o
AMNANTNN 2.2 LAAINITULNTRIATaIN LA U2l 4 aun Taeg1udae

@aNgUUULT 2 aum 22x44x7 1mg aanansluning 2.12 i ldluni934e iesanniiu

1A7 NG AL ILIUIANINTTIU wazarNITn Akt TN lAynUszinn(Emst and Peter

2000)

AN9197 2. 19U ARUNATN

— AMUIUALNN | ATUIUALN
sty | awie (1) | AuiEuR (o) #RANHN . o
(GREAREGEY! (NFLLANTU)
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UNAINALAA 1 -
19ALAID4A 1 -
2 22x44x7 968 wUANUAY 6 5
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Fan? - 1
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3 27x45x7 1215 WU AN P 12 5
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G - 1
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f": Ernst and Peter, 2000
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AANNANATYNIN (Sport England 2012)
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2. nganlWdasgdanaluseAaunwamg (lluminance in the vertical plane)
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3. ANNANLANDURILRIRING (Uniformity)
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fasnislduasadnanuinndnananladsesldginsnl wu ARndssinngusaany iusu
o o d‘ o = a o a’lj
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M19NT 2.2 1R IuNTIdesad el gy

Uszian EEHGHE) ANUIUHTN
1 NTUITUARN T LAURIUN TR N1NN91 5000 AL
2 NTuAsIUNWITEAULTZINA Uaandi 5000 AU
3 AUt sTuRn sz Uil -

#11: IESNA RP-6-01 Sports and Recreational lighting Section 1
Tasnuddaiiaanissinni 2 uflunaeilun1sads Heasunainnisuhaedwini
o al o 1 o 1 G o
seputlszimAazinisdnudeduagduyszan
A7l na9a919 e AR TusuAaIANTNDe ANAda9ad19 UL U T U LAY
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A5199 2.3 mmﬂmma‘zﬁ@mdﬂmﬁmmeﬁuﬁu

Uszinn | porndesadnauuey (§nd) | Arugsianeteduas ATHANYNABITIRNA
1 750 0.7 60
2 500 0.7 60
3 300 0.7 20

1: IESNA RP-6-01 Sports and Recreational lighting Section 1
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U3 | ANARIAINWIITIL (ANH) ANLAINEN LRI LA FMHANNYNHBITBNA
1 750 0.7 60
2 500 0.7 60
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#11: IESNA RP-6-01 Sports and Recreational lighting Section 1

2.8 TUsunsuARNNLARSINADIRMWLFIRING
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2.10.3 ANAE199IUIREN 3

Daylighting design with lightscoop skylights: Towards an optimization of
proportion and spacing under sky conditions Tnel Ignacio Acosta, Jaime Navarro, Juan
Jose Sendra WAag Paula Esquivias Courret Paule

ALUTTAIABILN AN et undAdauRIaN ZaNdmE lightscoop skylights 4
HANHUIRNIZAD °n'ﬂ<1Lﬂm”uLLaqluLLuq[;T\iLmzﬂgﬂuﬁﬁmﬁmﬁumﬂmmmm\imﬁrmf
e lsflEsy LLmumﬁ@m‘Luﬁuﬁﬁﬂwﬂuﬁm (Acosta 2012)
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Inter-reflection=1.0 Inter-reflection=1.0
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X=4.5 X=4

(1+5)x6=36m? (1.5+4.5)x6=36m? (2+4)x6=36m?
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o X=1
i X=1.5

(4+2)x6=36m? (4.5+1.5)x6=36m? (5+1)x6=36m?

A 2.15 gUuuudndonaestaaitlaniuLaesssNTna

31 : Acosta, 2012
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