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Abstradt
Lighting systemes thal are nof up bo standand will have am impact on eye. |ml w0 thak the work. resulls of the stall ane
nil optimral. This problem can be ol by disigning a lighting oumdirgs, b0 the starlards thal Bave b
dermined llmw)n xh- ks of peevions studies. The 15t floo of the hrultl Engineering. Universitas Medan Ares
v L pruviade comnoet o all stalf and Lt This resasch wis conductel by
Mg e val ..rugpu ‘ensity in ewch raom asdl fangwnving the lighHing sysem which was analrzed taough
U sbapse of e pos, the oo of the walls, and e position of e kabis The nsulls of the necash provide
sditionul Hght points and lamp positions so gt Shey am in soordanos with the stadard of atilization. Lighting
according o the standard in the baildisg of e h‘nullv of Enginevring. Universitas Modan Area has been ‘Illmk o
impreme staff prricemancr.
Kieywnrds - e fatigoe, ilumsination, lighting standard
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Intraduction

Electrical installation is an important component of a building, Electrical installation in a
budlding must ke planned and implementad in accordance with applicable standards and
regulations inonder o obtain an efficient and safe electrival system, General Electrical Installation
Roquirements/ Persyarafan Umum  Instalasi Listrik (FUIL} are mbes related 0 electrical
imstallations. PUIL provides requirements fior the design, installation and verification of electrical
imatallations, So that it can provide safety o humans, livestock, and property that might arise in
the use of electrical installations. Improved performance through standardized  eloctrical
installations can provide benefits in the form of electrical short drewdt safety, simplifying
maintenance of chesking, simplifying interios desipn arrangements, and making comior.

Lights as the main device wsed in a building have a big effect. Lighting that fils the standard
will provide viewing comfort for the ovcupants, This comfort can allow reskdents o do thelr
activities oplimally. Planning for room lighting with lamps is carsied out by considering the
dimensions of the roam, the color of the walls, and the positinn of the lamp.

Thee renovated 19 floor the Faculty of Engineering, Universitas Medan Area, has a bad lighting
sysbem Lhal requires improvement in teem of Bghting. The carried oul of this paper is tocomply e
lighting with liphting standard. When the lighting standard is achicved, the staff can work
comfortably and optimally.

Literature Review
« Room lighting system
The lu,;hmp system or lighting, in the roam must pay attention to the supporting factors in
arder o peoduce a good lighting system (Wagiman, KR & Abdullah, M. N, 2017). The factoes that
affect lighting, namely:
1. Light fux
Lighit M &= a light source in the Foem of light streaks and emits light in all directions, The wnit
of Hiht flux is the lumen.
2. Light intensity
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E-2m it
whereg i lumines us [im]
F is area which the lipht is fall [m2]

By wasing, thee daka tablie 2 and 3 and substitute into equation (1) will be obtained @lluminance
that pmim'vd al the room with different room form is shawn in tabke 4:

Tabde 4. Influence Boom Porm in Muminance

The Form of Koom Whamiration [i]
Rl Fhaoresarnt | M-wun-lﬂ
Foursgquare 1500 - 200 4500 - T 00 - B0
Cyele. 00 - i T il - 7640
Triagl ENT] EICS T T - 12000

= The quality of the lighting at the lamp positon

The position of the: lights in a room ts wsually placed al the top and in the middle of the
roem. Adjustment of lamp position is carried oul Lo oblain lighting power according Lo the
purpase by the mom user (Dila, H. 2M4). Some examples of lamp pasitions can be seen in the
plcture
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By wsing, theotem of philigoras ab lgane 2 will be found by distance beight of laop evalisated (rom
position of b is shown in caloubation below.
n

Jourmal uf ey, Eleetrical, and Comp £i1) (anad g
Light intensity = the light fux emitted in a certain direction per unit comer of a certain roem.
Thee unit of light intensity is candela
3. Hlumination
Hlamination is the intensity of light on a plarse, The unit of dumination is
“The Facully of Engineering, University of Medan Area is a building in an eduational instittion
thaat regquires lighting, according b standards and can be seen in the following bl 1;

Table 1. lumination Standard (Prilligs Lighting Manual, 2015

Heom Function Uluminatioes fhan}
Classroom 25
Library W
[ — 50
i by 2
Todlet 20
Dvan's Reces 350
Stadf Roomm T
Mesting Room w0
Aschive Warshins: 130

* The Shape of a Room
The shape of a room affects the quality of the lighting because it relates to the large in that
shape (Fori, D, Anita, H, 20140, The figare 1 shows that squares will create a larger anea tham circles

and triangghes.
e el el

Figure 1. The Foress: of Room

Table 2. Large of Area
Foom lom Area ]
Fomrsquan: 1

Ly [k
Trea [

Tabbe 3 Lumen Sese Mesesans for Dl Lamp with (s same Walt

Th by ok Lemp Lereraous flux [lm]
Bulls 1500 - 12300
Fluaneseni limp- 450 - TR0
Aereury lamg EECRT]

Mluminanee or strenpth of lighting, a1 one point on the area which the light is falling an be
valculated by wsing the formula below,

M

Juurmad of . Eleetricai, ing, 11 (02s) 252

b e TS
Angle 8 s obtalned by determine anglmwlm»hlwooﬂ La and Lb that is:

-u{l’-w‘) 3
T vhbain strength of lghting at @ pmi\.wn as falhows:
Eg = 1fe5i4)
To obtain strength of lighting at b position s follows:

Ey =l oasf jyfTET + 503 (=]

Table & Snength of Lighting o I Position of Lamp
Tamp Strngth ol Eghteng [iv]
A psition B pusition © psition
) 557 )
sy [T A
] ] 573
T 1] 5

« Effect of Wall Calor on Lighting

Wall color affects the ahility of light 1o soflect light M in & room {Azis, M. A Supriadi, B, &
Leameno, A. D, BI16). There is @ wall and ceiling color seflection facior which can be @ in b
tahke

Table 6. Refliction Factor Basil on ghe Color of the Wall: illips Li Munual, 3115}
Coler Refbrtion Futos Color Bedlection Fastor
White 07-08 Orange 02-03%
Light Broswn 0708 Task Cirven al.ai
Light Yellow 053 - 085 Daark Blue a1-a13%
Light Gireen 045 - 05 [rark R a1-a13
Pink 043-03 Bilack oM
Hlus Sy A - A5 Gy 025 - 0,15
Table . Foer € CFL and Lamy: ting darsaal, 3515)
Lumen LE CFL Incandescent
A5 6-TW B-12W ww
630 - 450 71w 13- 18 W 0
001800 12-11 W 18 -22W TEW
H5LIT H-2wW n-_MW 100 W
270 -8 W 30 - 55 W 1w

« Fffects of Nlumination on Eye Health

Bazed om the results of research, eye hisalth problems ooour bevawse thiry ane ina room with
nom-standard lighting conditions (Lin, K. H, Su, . C Chen, Y.¥, Chu, P.2009). Poor lighting
quality will cawse the iris musce to wark harder W adjust the pupil o edjust to the intensity of the
mcoming light. If someone stays in the room for a long time it will couse eye fatigue, reduce work
eificiency, amd cause the potential for accidents,

* Determination of the number of light points
Several factors influence the determination of the number of lghling points in a room,
namely:
=
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