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Abstract

This paper was used as a classroom ceiling, fluorescent lighting currer@é led using

LED light sensitivity. The mood of the music room and art om creat room color
and lighting can improve a learner’s creativity. Appro Iy 3, 0 chblor-temperature
lighting can affect various senses of a student. A p t of students was
carried out under classroom illumination using Re are aced the fluorescent
lighting in the classroom. As a result, learning i mcre by a ately 25% with the LED
lamps than with fluorescent lamps. In addltlon verage Ium ance was derived from the
illumination law. \%
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1. Introduction

The main purpose of lighting is to p mfortable vision, efficiently. The appropriate
lighting environment |m usine and vision characteristics. Increased awareness
rid

of energy conserv w demanded advanced energy sources. The LED
(Lighting Emitting @rce using a semiconductor, has developed into a new
lighting techn much [1, 2]. LED lighting systems have advantages over
conventional I ht source have high efficiency and low power-mad can be made into
various shapes to prov Wlde range of luminous intensities, and provide emotional
illumination and illumi color changes, such as high color rendering. Thus, LED lighting
technology has be ied for general lighting, displays and in automotive, medical, and
agriculture fiel optics, heat, circuits, systems and design. In addition, recent
developmen@é& been on creating a pleasant lighting environment for the occupant of that
environme first, the psychological aspects of lighting comfort was rated subjectively;
since have been rated objectively to assess physiological changes in the occupant

% paper investigates the effect of LED lighting installed in a classroom on student
psych gy. The mood of the music room and art room created by the room color and lighting
can improve a student's creativity. Approximately 3,000K color-temperature lighting can

affect various senses psychological assessment of students were carried out in a classroom
where the fluorescent lighting had been replaced by LED lightning using Reflux software.

2. Theory

2.1. Experimental Procedure

A simulation program was Relux. A school classroom was simulated. 42W LED lamp x 8
(FL Type) was purchased. Simulation conditions are provided in Table 1.
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Table 1. Simulation Conditions

Place Classroom
Size 7.5m x 9m x 2.5m
Ceiling 0.9
Reflectivity] Walls 0.85
Floor 0.85
Lamp LED(0.2W x 192EA), 42W
Luminaires Size 600 x 600mm

Light Distribution
Curve

sk ¥
.|
A |
? 42W LED Lamp
: Lamp Size : 600 X 600mm

el

¥

Figure 1. Layout Drawings of Classrooms and Fixtures

Figure 1 is a representation of the classroom and lighting equipment layout used in the
simulation. LED (0.2W x 192 EA), Color-temperature 3,000K, 42W luminaires were placed
in a 600 x 600mm LED module. Landscape lighting design consisted of four columns and
two rows of lighting.
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2.2 Experimental Analysis

(a) 3D View (b) Lu aé; Distri

Figure 2. 42W LED Lamp x % i

Figure 2 shows the simulation results of LED la Ilght on in 3D View. Figure
(a) and (b) are the results of the LED Iamp I|gh |but|9n floor plan.

1000

Numinance [1x]

General t

Calculation algarithrm used Awverage indirect fraction
Height of evaluation surfac 075 m

Height of luminaire plane 250 m

Maintenance faggor 0.80

Total luminous flux ps 37200 Im
Total power 336 W
Total power % 50 m®) 4.98 Wm? (1.00 W/ 1001%)

d ;mance Eav 499 Ix

illuminance Emin 342 Ix

illurninance Emax 603 Ix
Emin/Erm 1:1.45 (0.68)

Unlfﬂrm\ty’ g2 Emin/Emax 1:1.77 (0.57)
Type No.\Make

3 Brothers
11 g Order Mo, o LED 15315-FL

E Luminaire name  : LED 42 FL
Eguiprment 1w 120211 42 W/ 4650 Im

Figure 3. 42W LED Lamp x 8 (FL Type) Calculation Results
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Figure 4. 2@D La (FL Type) llluminance Distribution
Figure 3 a 4 sh&@ne simulation results of the intensity distribution in the
classroom in wit L@Iamps. 42W LED lamp x 8 (FL Type) 4,650lm was installed
eight of LED lamp whe result value is the full beam was measured speed of light
37,200Im, power 33 erage roughness of the 499Ix, and a minimum illumination 342Ix,
the maximum rou 603Ix.unclear Illumination of the desk was manned by part 540 ~
600Ix If yo mpare the distribution of the illumination the LED lamp. In addition, the
intensity distribution of outer shell was 400Ix or less.

@Q’able 2. llluminance of Korea Industrial Standard (KSA-3011)

Space Illumination Classification Hlumination (Ix)

Classroom G 300-400-600

The simulation results were based on the llluminance of the Korea Industrial Standard
(KSA-3011), as shown in Table 2 for fit.
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2.3. Apply Emotional-lighting Surveys

[ ]
(a) General Fluorescent (2/40W FL) (b) LED Lamp (42W LED) V
Figure 5. Lighting Installation P tures

Figure 5 is a fixture in the classroom S|mulat|on S placed e same general
fluorescent lamps and LED lamp photos. K)

3 Please check the appropriate box .

(\ A

[J
Survey (Flucrescent) - )’ 3 2 1
\ ery AL hd Usually Slightly Very
su.
1. What do you think the brightness of the classroom VSaﬁsﬁeg Hisfac Dissatisfied | Dissatisfied
0N O O O |
’\' »A Litte Ueually Slightly Very
2. Psychological stability of light do you thifik? @ Satigfied Satisfaction Dissatisfied | Dissatisfied
N ] O ] O (=]
AT A Litte Slight! WV
3. Fluorescent lights in the learming envirohment did ery ) ) Usually y g_'?l . ery
become less effective? ~ sfied Satisfaction Dissatisfied | Dissatisfied
' 0.4\ AAY O = i = i
N r v A Litt Slight Vs
A, Flucrescent less effectve tl leaming nee: di ’ ery ) ! ? Usually . Ig_'?’ . ery
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have?
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[} ] [} ] [}
6. Flucrescent(yin is  study. describe  the
advantages disadvantag
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SNYFIuorescent) 5 4 3 2 1
Very A Litte Usually Slightly Very
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] | ] | |
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outcomes happened?
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6. Fluorescent in this study. please describe the
advantages and disadvantages.
Total Points

Figure 6. Survey Form
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Figure 6 is an emotional and learning assessment questionnaire for the lighting installed.
Survey results are as follows LED brightness was more satisfactory than fluorescent
brightness. (25% Increase); fluorescent light from the LED provided more psychological
stability. (30% Increase); LED lamps provided a more positive learning environment (25%
Increase); learning improved with LED lamps than with fluorescent lamps (25% Increase);
and more positive feeling resulted from LED lamps than from fluorescent lamps (25%
Increase).

3. Conclusion °

The mood of the music room and art room created by room color and lighti n improve
student creativity. Approximately 3,000K color-temperatuﬁ%atl'ng c@ various senses
of a student. Psychological assessment of student under classroom
illumination where fluorescent lighting was repla”/ ED.4sin qu software. Eight
LED lamps of 42W LED lampx 8 (FL Type) 4,650

light 37,200Im, power 336W, average rough
and maximum roughness 603Ix. Hluminafi the desk anned by part 540 ~ 6001x If
you compare the distribution of the il tion e@D lamp. In addition, the intensity
distribution of the outer sheII in th sroon'%; 00Ix or less. The simulation results,
which were based on the III of K dustrial Standard (KSA-3011), were as
follows, students were more atlsfled with brlghtness than with fluorescent brightness
(25% Increase), fluoresc t from provided more psychological stability (30%
Increase), LED fluo create a Mmore positive learning environment (25% Increase),
learning improved ED a an with fluorescent lamps (25% Increase), and LED
lamps created f %)smve fe an fluorescent lamps. (25% Increase)

ere |ﬁ§$( , they provided speed of
the 4&‘ nimum illumination 342lx,
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