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Lighting Design for Campus Sports Facilities

Seong—Bo Oh#* - Deog—Goo Kim#*+*

ABSTRACT

This paper presents the simulations on the lighting design and actual measurement analysis for
recreational sports facility. Typical multidirectional aerial sports include jokcu and basketbalt. For
aerial sports, the players and spectators view the playing object from multiple positions, normally
looking downward or horizontally, but occasionally upward. These sports require well distributed hor-—
izontal illumination and uniformity according to aiming.

Therefore, this paper estimates horizontal illuminance and uniformity ratio by actual measurement of
sports lighting at recreational game court in Cheju National University and evaluation of sports light—
ing conditions for optimal design by computer simulation.

Key Words : simulation lighting design, aiming, horizontal illuminance
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Table 1. Standard illuminance of KS

Sports Horizontal Uniformity
Class average [-min. ]
illuminance [1x] avg.
Tennis or
jokcu 250 or more 0.5 or more
(outdoor)
Basketball 100 or more 0.5 or more
(outdoor)
2.2 Y| MR gy
Fig. 194 578 F9el= 539 Fo)7} 4[m]

A DFEES 150[W] 57071 2ol o] &5 3 9

I, ot 3718 A 295

Table 28} o] 3
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Fig. 1. Luminaire arrangement of sports facility
in front of Cheju National university Student
Hall

Table 2. Lighting specification of recrational
sports facility

Place Light source
Wall of Cheju 1000 [I\Z’I]npmelt:; halide
National University ' )
Student Hall 250{W] mercury lamp,
3ea.
Surrounding of 150[W] sodium lamp,
playing area Hea.
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Fig. 2. The measurement of illuminance value
at jokcu court
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Fig. 3. The measurement of illuminance value
at basketball court
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Marutachwer.  LITHOMA ARCHITECTURAL OUTDOCR
TYPE 5, SHORT , CLTORF

Luminare cataog  KSF2 400M ASS

Lamx 400 WATT METAL HALIDE (ED-28 ENVELOPE)
Lamp catog  MHADOALEDZ

Test: 35120902

Maruachuer: LITHONIA LIGHTING

SPORTSLIGHTER W/DIFFUSE REFLECTOR, FLUX MANAGER, CLEAR GLASS
Luminale cataiog TSP 1500M GP24WFX

Lampr:ONE 1500WATT CLEAR 8756 METAL HALIDE, HORIZONTAL POS.

Maximum Etmsly 12417

/ Q\“\\ ‘ ;"0
f ARSI

Lamp catalog: M1S00/8UHOR

Fig. 4. Distribution curve of luminous intensity
[400W]

Test 1193022601

Manufacturer:  LITHONIA ARCHITECTURAL DUTDOOA
TYPE 5, SHORT, CUTOFF

Lumnase catalog  KSF3 1000M RSS

Law: 1000 WATT METAL HALIDE - BT-37 ENVELOPE
Lamp caldog  M1000A/BT-37

Fig. 5. Distribution curve of luminous intensity
[1kW]
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Fig. 6. Distribution curve of luminous intensity
[1.5kW]
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Fig. 7. Luminaire aiming angles
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Table 3. The simulation results of jokcu court

Aiming Aiming Aiming
(tilt angle; | (tilt angle; | (tilt angle;
10°) 15°) 20" )

Jokcu court - - -
[lumin Unifor [Humin Unifor [llumin Unifor
ance ance ance | .

k) [™Y | || g | T

1000[W]
Luminail  +3 282 [057( 299 (0.79] 300 | 0.80

re
(1ea) | 1500[W]
3

400(W]
Luminai +3
re
(2ea.) | 1000[W]
+3

268 1 01| 318 |0.16( 364 [0.21

114 072 113 | 072 112 [0.72

549 10.61| 555 | 0.60| 556 [0.62

a2 TR B$E Table 4948t o
0.4[kW] 2% 24 ooy 15" A A¢7F +82
H{4ZE 170(x], #A% 0.55% 7i&AE W&
o FEY HAREZ egsidn Al HUR AE
goldof| M 2=R¥T U AL Fig. 8 % Fig.
9 of vehigiTh

Table 4. The simulation results of basketball
court

Aiming Aiming Aiming

(tilt angle; | (tilt angle; | (tilt angle:
10°) 15°) 20°)
Basketball court - - -
Mlumin Unifor Tllumin Unifor Tlumin Unifor
ance | . |ance| . |ancel| .

[IX] mity [b(] mity [lx] mity

1000[W]
Luminai|  +3 361 |0.62] 366 | 0.62 | 368 |0.62

re
(lea) |1500(W]
13

400{W]
Luminai| 3

re

(Zea.) |1000(W]
*3

506 (051 ] 460 | 0.27 | 500 [ 0.33

171 1033} 170 | 055 | 170 1 0.54

497 (053} 505 | 0.53 | 506 | 0.51

Aiming (tilt angle 20° )

Fig. 8. Distribution of horizontal illuminance and
uniformity at jokcu court
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Aiming (tilt angle 15° )

Fig. 9. Distribution of horizontal illuminance and
uniformity at basketball court
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