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Lighting Analysis and Design for
Subsidiary Facilities of a Golf Corse

Dong-Hyun Kim

Department of Electronic and FElectrical Engeering
Graduate School of Industry
Cheju National University

Supervised by Professor Seong—Bo Oh

SUMMARY

This paper describes the analysis among actual investigation
and design for facilities of a golf course. It was found that the
illuminance value of the outdoor parking lot was deficient
because measurement didn’t meet the KS illuminance standard.
Lighting of the parking lot was simulated in order to improve
existing lighting, considering both economical efficiency and
safety. As a result, a proper model on the illuminance of an
outdoor parking lot was derived.

For lighting of driving range, circumferential environment

_iv_



and current condition of the driving range were investigated
and appropriate lighting fixture to meet the standard intensity
of illumination were decided.

Lighting simulation a proper model for the illuminance value
of the parking lot and the driving range to achieve informative

design.
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Table 1 KS illumination standard of parking lot

L Limitation of Classify
Area Subdivision ] o . .
illumination illumination
General place 30 - 40 -60 D
Bus terminal,
Truck terminal Many place of
60 - 100 - 150 E
car
Few place of
6 - 10 - 15 B
use
Subsidiary facilities
General place 15 - 20 - 30 C
Hotel Parking lot 300 - 400 - 600 G
Inn Parking lot 300 - 400 - 600 G

2. E2to|d X =ET|E



EERS 3
War glet
Table 2 KS illumination standard of golf course
Area Illuminance
Putting range 60 - 100 - 150
Driving-range, teeing—ground 60 — 100 - 150
Driving-range 180 m 60 — 100 - 150
Table 3 IESNA illumination standard
Area Horizontal illuminance| Vertical illuminance
Tee Boxes 200 -
Tee Boxes 180 m - 100

* JESNA. 1993. Lighting Handbook, 8th Ed.,
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Fig. 1 The present view of parking lot
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Fig. 2 The view of parking lot at night
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Fig. 4 The illumination values by measureme nt
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Table 4 Characteristics of metal halide lamps

Lamp Luminou Life Color Color
Capacity Type s flux span | temperature | rendering

Diffusion 13,000 9,000 4,100 65

175
Transparent 14,000 9,000 3,900 70
Diffusion 17,000 9,000 4,250 65

250
Transparent 19,000 9,000 3,900 70
Diffusion 155,000 10,000 3,400 65

1,500
Transparent | 170,000 10,000 3,800 70
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Fig. 5 Lighting plan of driving range
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Test 38061803

Manufacturer: LITHONIA LIGHTING - ARCHITECTURAL OUTDOOR

PARKING GARAGE LUMINAIRE 'WITH RECTANGULAR, CUTOFF DISTRIBUTION
Luminaire catalog: PGR 100W

Lamp:ONE 100WATT CLEAR ED-17 METAL HALIDE, VERTICAL BASE-UP POS. | Waximum Intensty =3153
Lamp catelog: 100/ Degrees=0.

o | Y300

EH -
| EE M
(= Doouments and Setings HOSTALES
(£ Adriivistitor gggg;égé E
Ef 50
Hg e BE01 £
BT SBO7ONL S
(53 IESFILES 33052801 |E5
i SHUE2A0G S
B, SO ES
B SHOELSIDES
(2= PARKINT SH0E041 1 ES
| e — e

99060413 [ES
9906041 4.1E5
39060415 1E5
33060416 1E5
39080417 IES
JA0BIT02IES

Fig. 6 Distribution curve of luminous intensity 100 W
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Luminaie catalog: PGR 1501

Lamp catelog: MH150/U/MED

Manufacturer. LITHONI LIGHTING - 4RCHITECTURAL OUTDOOR
PARKING GARAGE LUMINAIRE WITH RECTANGULAR, CUTOFF DISTRIBUTION

W
Lamp:ONE 150WATT CLEAR ED-17 METAL HALIDE, YERTICAL BASE-UP PDS. | Waximum Intensty =4556

Degrees=l
Render g y' iy}
Er = .
| [=IR BOEI803IES
(= Docunents and Setings SBOBI2IES
(= Aduinistiator gggg;ggg }Eg
[ HE S
ST
5 IESFILES 9052801 IES
- 052800 IES
e UDTUHTDD%JR 90EIT0.IES
& BEMIOES
(= PARKIN1 060411 JES
| —
9060413 1ES
9060414 IES
9060415 IS
9060416 IES
9060417 IES
906102 IES
=

Fig.

7 Distribution curve of luminous intensity 150 W

_17_




it

EESORES EERIN AR R JEEEE  EER SR T AR EE A
AR R B il R o8 BT e Bl e R el ol ki ok SRl Che el R A A CR R
O Rt ER el e i B o3 et i i ed o e e il S e e Al BT OR Cde ko3 S8 80
prs il X R K R R ‘oo%“ﬁ Klikiik ‘eé‘%ﬁ‘/ KEANS
R AR AR R A A 5 = Y Sy
(XN @ﬁﬁ§9“9‘1‘{3f$v;m“a‘it“&“6‘-“§s‘Z}V"y%‘»"\s%‘%‘“y%b‘a%@‘ﬁ» ‘90‘94"" oy Sl
"% ﬁ/‘?i'tﬁ%“)‘&‘%‘sﬂﬁﬂﬁ/%“o‘?‘@‘ “V‘@‘S‘A%‘s‘o“%“@‘@‘%‘%‘:‘a‘%‘o*‘%vo, vﬁ"gr SEGYIYe
e ] ¥ f ' gﬁ %% Y ph
NReRe R b A i Teae e ) AR RAREE T Sy VAR
Ik e AR R ‘5‘ B
BERCRS oo Rk el v K e B Rl R TR SRR Y R
B LEE YRR TLG 68 TV OAB PRI SRR TYLGHARS
wwwwym%»z s 9 wgsluofuh S Supsinds f sy
EARARX AN TN S5 A SEILCTEYS LR s
BEahY y'%'* Bﬁg R SR A i R R RN kR
%—’)Q‘G%% xA I A S R S R YO RN A% %
j‘oﬁmﬁ m%wmw:wwmwws; B, S g w?; o B o L SNb o g
AR R AAAR AR R R AN QJB‘ A B NS NSRS X
R B R AR R R R RN P B e “e "’; eyl CRAA) S NERA Ry R
b KR R RN R G R AR R R R Y SO G W YO R SE Y PR R G % g g
AR A 9% 5 9% % "J ORGSR I AT T TR AT PR U SRR A s o ey
& 5 SERY MA RN R R SR RS e RS R &)
R TR R @”B‘v"o\“%"y%-oﬁ»"ﬂé‘“%ew% DR AR R R LAY SARR ek g KRR ALY A
2 mydy iy g oy Gl B gty Sy dy 5 W S G0 S G B R 'S ] R Y e
ARG RN RE R R A SER TR R A AR ]
(RN A AT R AT R AN N AT S
GERME T ALFRS L LNL SR UG UGS LB YRS
A AR PR A A R AT
R s R R iy
5 T e & G R Y B BN
R e A AR R A R
Kk SAERSENG T
R B BN s o PR
EA ,~§ o g 4300
\o&& R G o
o SRR L
“«%\ G
\M;\a B
s
\%\'M
)

Fig. 8 The simulation result of pole 4 m, 100 W
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Fig. 9 The simulation result of pole 4 m, 150 W
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Fig. 11 The simulation result of pole 6 m, 150 W
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Test 1198010702

Manufacturer, LITHONIA UGHTING - ARCHITECTURAL QUTDOOR
SPORTSLIGHTER W/SPUM DIFFLUSE REFL, CLEAR GLASS.
Luminare catalog: TSP 1500M GP24W Waximum Intensty <208817
Lamp.ONE 1500-WATT CLEAR BT 56 METAL HALIDE, HORIZONTAL POS. Degrees=]

Lamp catalog: M51500/BLHOR
Render g;cm
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Fig. 12 Distribution curve of luminous intensity 1.5 kKW
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Fig. 13 The simulation result of pole 14 m
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Fig. 14 The simulation result of pole 16 m
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Table 5 The simulation results of parking lot

Pole Capacity Average Minimum Maximum
100 69 25 114
4
150 113 38 193
100 59 29 81
6
150 98 46 135
Table 6 The simulation results of driving range
pole Capacity Average Minimum Maximum
14 11 2.8 502
1,500
16 98 2.4 408
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