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Lighting Model Design of Night Game at the Golf Course

Young—Sin Kang

Department of Electronic and Electrical Engineering
Graduate School of Industry

Jeju National University

Supervised by professor Seong—Bo Oh

Summary

The goal of sports lighting is to provide an appropriate luminous
environment by controlling the brightness of an object and its background
so the object will appear clear and sharp to the players, spectators and
television viewers. Based on illumination requirements, sports may be
divided into two groups — aerial sports and ground level sports — and
within these two groups, they can be further divided into multidirectional
sports and unidirectional sports. Since golf is a unidirection aerial sport,

the playing object is viewed in the air from a fixed position on the



ground. General horizontal illumination is required at the starting end and
vertical illumination at the finishing end. This paper presents the lighting
design of night games in golf courses. We try to analyze horizontal
illumination and vertical illumination at the teeing ground, fairway and
green by computer simulation by aiming the degree that orients the
floodlight by setting a horizontal and vertical protractor supplied with the
floodlight. Design results show the good golf course in a visual

environment which is based on KS and IES illumination standard sets.
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Table 1 KS Illumination standard

Limitation .
) . Maximum
Area of illumination
(lux)
(lux)
Green,
) 30~60 60
Teeing-ground
Driving-range 60~150 150
Driving-range
60~150 150
180M
Fairway 15~30 30
Table 2 IES Ilumination standard
Illumination
Area
[lux]
Teeing—ground horizontal 50
horizontal 10
Fairway
vertical 30
Green horizontal 50
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Table 3 Characteristics of the lighting source

Control of
Lighting Luminous | Luminous . Color luminous Lumen
. Life cycle . . . .
source flux efficacy rendering intensity maintenance
distribution
Incandescent
* % * * * % %k * % %k ok * %
lamp
High pressure
fluorescent * %k * % *khkk | hkkk * % * %
mercury lamp
Metf‘;n?shde xhkkk | khkk * & K * & K * Kk * * & K
High pressure |y 0o | aekk | dkkk | kK * Kk k * K kK

sodium lamp
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Table 4 Characteristics of the lighting fixture

Operating
Area Type distance Characteristic
[m]
. . _ adaptation for
Teeing—-ground| wide 10~30 near by target area
. . profit to
middle | 30~60 wide angle lighting
Fairway
_ adaptation for
narrow | 60~30 vertical illumination
Green wide 10~30 adaptation_for

high horizontal illumination




T
Nd

o
H

-

TPzt

A=
= A% IR v

51220 Y ARA

Sf o] A]

]

IR

9]

o

e
==

g} 5

FeoF 2tk

)

ﬂ

x

B

To-

10~13[m]

o]_‘:—

=
S

!

Ao) WigkAE) 1 o w

T
-

3

1= A

O

HH
o
1

rvze)

A

gy, a,

2/do] FHE oo}

A

A<
T

7FElol - Akeba|Thel A A

s

1] 419 = o)

5

=g Azt 4

of et

= B
=T



B

ér

Bo

Ho
e

x|
B

o|J

e
BH

)

il
o}

12

]

xe] 2H Fig, 1o1A1AH, €<

=

SREEE

Aol 2lm] Wele] i X

A
E

PREEAS

El

—_—

1o TYRE <

A
=

EESELE

THPhilips Lighting, 1999).

ki3

e iR
T ==

3

oA Y

[e)
=

il B2t

9|

SH

_10_



Tee
Pole

l.ﬁ'ﬁmr‘-

..._0 b ‘ ] .
]

Direction

of play

Fig. 1 Lighting technics on teeing—ground

_11_




2. sofslo] =W 7Y

slofsolel ] Awe] ekl 29| 9XE Fohhr)E Flel QoM mek

He EaEe w7 Zolth aeira sojslo] A Telo] thg B o
ool Wew st 7 F FoNE ©Z, WA 5 RE AFH 203} AF

glo]d(undulation) &= 13F SFFAHe] %k FHol| FoJsfof shy T
Fig. 201425 #lojglo]l2 sl Elskolnt -l o el Alzdske] A
BAAS FHs17] Yo FHe] 2R E 9§ EYdaste= AW 30~
80lm] #1519 =ol7} 15[mlo]ar xsdaky} =2l skt 29 9F 30[ml]
A4 e] o)z} 15[m]e) 453k

of 3K Phillips Lighting, 1999).

=
Lo
re
N
=
EN
oy
fob
%
il
Ho
&
K3
o,
o
o
:oé

Pole

30.5m ‘-

Fig. 2 Lighting technics on fairway

_12_



3. Y2 27|y
TRe)Ae] ZHE Fig. 301AAd HojselolA] 1@lo gl AR}
7} a8l 294 Fol AAE Fowre] ARAL wiAlst 5 Faol
A% 4wl il =3 AR oAE) 918 Ee 948 2w 4
770 $FE Fho 45Rae] S FAALS Eew A 439
Ee 5% o4 A% oA APhe Hol, S5 Be| A 5% o)A
A0 99 Uje) W o] Ak Alo] BRACR ERAS WA 4 ol
A4k 9% AAolgl & 4= ui(Phillips Lighting, 1987).
S
, Aﬁ\:&\\t“:\\%\\i\‘\\%\\ Line of sight
%\}&;&_ back 1o fee
o Maximum spacing _ ¥,
Sy Fres 3= Mounting height T
IMrection I
of play .
T Line of sight
back 1o tee

Fig. 3 Lighting technics on putting green

_13_



oL
oy

uy
‘.mo
Nd

1 Fig. 59 #°]

S

ary

_14_



Fig. 4 Castlex Jeju Golf Club Map

Fig. 5 The plot plan of lighting pole in No.9 hall
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Table 5 Dimension of light fixture and pole

Height of|Q'ty of| Type of |Type of lamp .Target .O f
Area . , illumination
pole pole fixture & Q'ty
[ux]
horizontal
Teemg |0 2 wide  |[MH-1000Wx8 o0
—ground vertical
30
horizontal
Fairway | 11m 4 middle yyooowxg|
narrow vertical
30
. horizontal
Green 10m 2 wide |MH-1000W x4 60
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Fig. 7 Distribution of horizontal illumination on teeing—ground
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2.2. Hoj o]

Fig. 10 Simulation results of horizontal illumination on fairway
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Fig. 12 Simulation results of vertical illumination on fairway
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Fig. 15 Distribution of horizontal illumination on putting—green
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