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Lighting Analysis and Design of Apartment
Underground Parking Lot
Ki-Boong Lee

Department of Electrical Engineering

Graduate School of Industry

Jeju National University

Supervised by professor Seong-Bo Oh

Summary

The improvement of lighting condition on dark and limited
underground space 1s an important factor in successful underground
space development. The current trend in the underground parking lots of
apartment complex requires not only quantitive energy efficient design and
operation, but also qualitative improvement in the space. For this, we need
to consider two factors. First, to understand the value of horizontal and
vertical illuminance value. Second, to mmprove the uniformity ratio of
Hluminance. This thesis presents model design of underground parking lot at

apartment complex. We show lighting actual condition evaluation of

@ jeju



apartment underground parking lot at two kinds of apartments in Jeju City.
We try to improve lighting condition under poor illuminance and
uniformity of apartment B in old Jeju City. Also we study problems
about lighting environmental by mock-up at poor condition of
apartment B. Therefore, a change in interval and arrangement of
lighting fixtures is reguired by simulation. Finally, we show model
design considering horizontal and vertical average illuminance value,

uniformity and electric power consumability

_Vi_
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Table 1 Specification of SAMSUNG camera

Items

SDC-271NA

Power

4.5W 300mA

Imaging device

510(H)><492(V) 1/3" CCD

Imaging area

4.90(H)>3.69(V) ma

Imaging method

2:1 Interlace (NTSC Standard)

Sensitivity

1.0 lux at F1.2

Resolution

330(H) TV Lines

Video output

1.0 Vp-p NTSC comp

Lens

C/CS

Operating temperature

-10C ~ +50C

Dimension

55(W)x50(H)*121(L) mm

HE Szbdete] 49 0.2lux o] 3t

ek QAo CCTVAMe: 4%, uas 9 4383 75 5o
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o} %8
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Fol mAZ Bk mebd Bl GBS Fol oFm AEALE Agel

Aol At aEe AgdoldA FA2 AT AEHIL = B

(o

Yol 54 vl Table 2914 & 4 9%l o8 7H+] FH& Ad LED 32W
o} 2W= #8313t}

Table 2 The comparison of light source characteristics

o Fluorescent . Advantages of
Division LED lamp Sodium lamp
lamp LED
Life time 50,000hr 8,000hr 12,000hr Long life time
Power Energy saving,
Consumption 30W 40W 250W Theoretically
P 200lm/w
Maintenance 810 year 172 year 13 year Cost-reducing
cycle cycle cydle
Environmental | Eco—friendly | Problem of Problem of Feo licht source
problem products pollution pollution £
Color 2,000-15,000K | 2,000-3,000K | 2,000-3,000K | High color purity
temperatur
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AT ALEE 2o RL7]ES Table 373 Zow, olglEJ
AL = U RE7|FS FASHAIGGTEASEA 8em =olY AW 3
FrEw 445 ek wEd ES(EVERE)Y 2% JFEe §E, F
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A F7FA] ofHE Q] A EFaHS HFEEd RosEE %A xwAA 9
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a8y dAEY] FAE fdAe ZH FUE A adste Aol sttt
P xEds neld Hase 29 08y AES AstAsE 9ol o
A7 wiEed AANAE 2H 7Y b4 2 ajEdd sk 443 w7 o
2]

Table 3 Standard illuminance of Ks and IES
Unit : lux
KS Recommended vertical illuminance is 70lux or more on 85cm at
underground parking lot at apartment complex
Horizontal Uniformity Vertical
Items . . . . . . .
illuminance(min.) (max./min.) illuminance(min.)
Standard 10 10:1 5
Entry Day 20 10:1 10
& ramp Night 10 10:1 5
IES
Day 500 - 250
Entry :
Night 10 10:1 5
Emergency stair 20 - 10
Average illuminance at parking lot : 50
Vertical illuminance on 150cm
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1. A372
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Table 4 The type of luminaires and specification

Place General space Entry&ramp

\

Shape
32WX2, Fluorescent .
o 100W,Sodium
lamp,Ceiling—-mounted
. lamp
Spec. | luminaire

) Wall-mounted
95%:Super—purity L
luminaire

aluminium
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Table 5 The calculated data by actual meaurement

Unit : lux
Illuminance
Vertical Vertical
Horizotal d . . . Uniformity | Uniformity | Uniformity
| f illuminance | illuminance
illuminance D (In (1
(85cm) (150cm)
Place
A
108 121 133 1.8:1 2.3:1 2:1
Apt.
B
46 49 57 AT781 10:1 31:1
Apt.
Uniformity() : Uniformity of En (Emax : Emin)
Uniformity(D) : Uniformity of Ev on 85cm (Emax : Emin)
Uniformity{D) : Uniformity of Ev on 150cm (Emax : Emin)

AotmtES] A% HyFHWEEZFol 108lux, Hr 5 A HWEE3H(85cm)o]
121luxe]l iz Pt FAHZEZ(150cm)e] 133luxZ =l 9] 7|F=#k ok A3 st

o Zwol w7} 53 vhdo] A =)D, = 10:1S 2331 o}

T HaFPHEEgo] 46lux, ¥ AW = gH(85cm) ©] 49lux

olal Hit FHWFEEF(150cm)°] S7luxZ =9 7]E3kz Blastd [ESQ
Pyt xs S0luxkBrh v xEgoR ARtEgleon FAHzE

Al gt e 70lux 2. oh

o}F m A

al
TFAZANAE 101, 3li15 082 #U3t WS AT HFA

@ jeju



Aot

T Al Felo] wE mig wkAbgo] vehy Feojvt Sles o

Fig. 12 The photograph of CCTV monitor at apartment B

_18_

Collection @ jeju



IV. Mock-upS 53 2= &4

ZxZ0 wet BelutEe A9 Ie] ZEV|FH CCTVEHY AW:
golo] uwal 7]Ed AAEH] AU 32Wx2 577 59F 571+ )
A3kl Mock-upS A A 38H3l T}

Fig. 132 Mock-ups A% 5717 @& HoAFa o™ Mock-ups

T3te] BelotES] =W AgS RA]sH%icHSl.

Fig.13 The luminaire type of mock—-up

1. 3717+ W <a

Mock-upe Axsle] SAds Fae] et S7]F wjx 3L Fig. 159 2
t}. Mock-up(1)2l 74
F7H= 7HAds A

%
Fow, oldue s A=)

_19_

Collection @ jeju



Luminaire

32WX2, Fluorescent lamp

Existing

arrangement

Fig. 14 The installed luminares at apartment B
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Fig. 16 The horizontal illiminance values by mock-up(1)
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illuminance values on 85cm

Fig. 21 The vertical

by mock-up(2)
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Tabel 6 The calculated results by mock-up

{lluminance
Vertical Vertical | . . . . .
Horizontal a . . . Uniformity | Uniformity | Uniformity
.y - illuminance illuminance M an am
Place (85cm) (150cm)
Existing
arrangement . A .
(32wx2, 46 49 57 4.7:1 10:1 31:1
1 lamp)
Mock-up(1)
(32wx2, 66.3 81.7 78.2 4.4:1 8.4:1 24:1
2 lamps)
Mock-up(2)
(32wx2, 76.3 88.1 89.6 4:1 7.6:1 13:1
3 lamps)
Uniformity(I) : Uniformity of En (Emax : Emin)
Uniformity(D) : Uniformity of Ev on 85cm (Emax : Emin)
Uniformity(Il) : Uniformity of Ev on 150cm (Emax : Emin)

Fig. 22%& Mock-up(1)9] CCTV3slH & RT3 3o
HEALsgol o) g Zlo] 7} WAy s

Fig. 232 Mock-up(2)¢] CCTVsH-&
Mock-up() Rt} AHsti, SHo% tih SFEdeS & F Ath

gy FAg 2 @83 CCTVEH] AdEe] e mE3s HolFa

FAB7 9T

ER el 9B Fu 9e

it

9ol SHAE CCTVERT He=s

3} Weto]l g ¥ ofAar T8I,
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Fig. 23 The photograph of CCTV monitor by mock-up(2)
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Fig. 24 The 3D modeling for simulation
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Fig. 26 The simulation results in LED 32Wx2 (2 lamps)
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Fig. 29 The simulation results in LED 52Wx2 (1 lamp)
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Fig. 30 The simulation results in LED 52Wx2 (2 lamps)
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Table 7 The comparison data by simulation

@ jeju

. Average . . .
Classification illumi Uniformity Power[W] Characteristics
liuminance
32WX2, 78 41 128 High power
2 lamps . consumption
High power
32WX2, a7 51 192 consumption and
3 lamps . High average
illumination
Low power
59WX2 consumption
’ 58 6.7:1 104 Good average
1 lamp illumination
Good uniformity
Extremely high
52Wx2 power
F 101 6:1 208 consumption and
2 lamps average
illumination
—_ 35 —_
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