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SULIT DCB5152: LIGHTING

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan esei. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) A standing lamp with a luminous intensity of 720 candela is located at the
corner of a room as shown in figure 1. The height of the lamp is 1500mm tall.
Nearby the lamp, there is a table with three (3) markings A, B and C on it. By
using the configurations provided in the figure, calculate and identify clearly

which of these markings records the maximum and the minimum illuminance.

[12 marks]

)
Standing Lamp
A C

Distance from lamp to table ”,J

Point A = 2000mm Rectangular Table
Point B = 2600mm

Point C = 3000mm

800mm

1800mm

Figure 1/ Rajah 1
Sebuah lampu berdiri dengan nilai keamatan lar sebanyak 720 candela

diletakkan pada sudut sebuah bilik seperti yang ditunjukkan dalam rajah 1.
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Lampu itu berketinggian 1500mm. Berhampirannya terdapat sebuah meja
yang telah ditandakan 3 penandaan iaitu titik A, B dan C. Dengan
menggunakan segala konfigurasi yang diberikan, kira dan tentukan dengan
jelas penandaan manakah yang merekodkan bacaan penyinaran maksimum

dan minimum.
[12 markah]

(b) A private office measuring of 3.6m x 3.4m x 3m (High) has a window with a
dimension of 1.8m x 1.2m. The reflection factor for the surface of ceiling, wall,
floor and glass are 60%, 60%, 25% and 7% respectively. The glass transmission

value is 90% and the angle of visible sky is 56°.

(i) Calculate the average daylight factor for the office by assuming the

correction factor for dirt is 1.0.
[9 marks]

(ii) Sketch the no-sky line area if the room is blocked by a 7m high

building located 8m away. Assuming the window sill is 0.9m from

the floor
[4 marks]

Sebuabh bilik pejabat persendirian berukuran 3.6m x 3.4m x 3m (tinggi)
mempunyai tingkap berukuran 1.8m x 1.2m. Faktor pemantulan bagi permukaan
siling, dinding, lantai dan kaca adalah 60%, 60%, 25% dan 7%. Manakala nilai

pemancaran kaca adalah 90% dan sudut langit yang kelihatan adalah pada 56°.

(i) Kira purata faktor cahaya siang bagi pejabat tersebut dengan
andaian faktor pembetulan bagi habuk adalah 1.0.
[9 markah]
(if) Lakarkan garisan kawasan tiada langit apabila pandangan bilik
dihalang oleh sebuah bangunan setinggi 7m yang terletak sejauh 8m.

Andaikan ambang tingkap setinggi 0.9m dari aras lantai.
[4 markah]
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QUESTION 2
SOALAN 2

2800 mm 2800 mm
Y —] [—]
0(0[0]0

0
el

6400 mm

Wash Basin area
Wash Basin area

@LE TOILET FEMALE TO.‘%T

|/

CHANGING LOCKER

2800 mm

+

5600 mm

Figure 2/Rajah 2

(@) A restroom area measures 10.8m x 5.6m which include in the Male and Female

Toilets and Changing Locker room as shown in Figure 2. The measurement for
ceiling to work area height is 3 meters. The area is to be illuminated to a general
level of 150 lux for the Toilets and Changing Locker Room using the same triple
lamp 18 watt VDT Ceiling Recessed luminaires. Each lamp has an initial output
of 1,050 lumens. The lamps are operated for 10,000 hours before being
replaced. Lamps and luminaires are cleaned annually and the room is cleaned
every two years. Each rooms has a bright interior with room reflectance 70%

ceiling, 50% walls and 20% floor.

i) Find the Room Index for each rooms inside the restroom area. [6 marks]

i) Find the utilization factor. [6 marks]
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iii) Find the maintenance factor. [4 marks]
iv) Calculate the number of luminaires required at each rooms inside the

restroom area [9 marks]

Sebuah kawasan rehat berukuran 10.8m x 5.6m didalamnya mengandungi
Tandas Lelaki, Tandas Wanita dan Bilik Lokar Pertukaran Pakaian seperti
yang ditunjuk pada Rajah 2. Nilai pengukuran diantara siling hingga
permukaan kerja adalah 3m. Kawasan ini akan dilengkapi pencahayaan umum
dengan nilai penyinaran 150 lux. Setiap ruang-ruang ini akan menggunakan
pepasang lampu jenis terbenam dalam siling yang mana setiap satunya akan
dilengkapi tiga biji lampu 18 watt. Setiap lampu akan menghasilkan fluks lar
sebanyak 1,050 lumen. Lampu akan mempunyai kadar hayat operasi selama
10,000 jam sebelum ianya ditukar baharu. Lampu dan pepasang lampu akan
dibersihkan sekali dalam setahun dan bilik pula akan dibersihkan sekali dalam
masa dua tahun. Faktor pemantulan permukaan bilik adalah 70% untuk siling ,
50% untuk dinding dan 20% untuk lantai.

)] Cari nilai indeks bilik bagi setiap tandas dan bilik pertukaran pakaian
tersebut. [6 markah]
i) Cari nilai faktor penggunaan. [6 markah]

iii) Cari nilai faktor penyenggaraan [4 markah]
iv) Kira bilangan pepasang lampu yang diperlukan untuk setiap tandas dan

bilik pertukaran pakaian tersebut. [9 markah]

SOALAN TAMAT
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APPENDIX 1: TABLES & FIGURES

Table 1 Utilization Factor

DCB5152: LIGHTING

Utilization Factors LOR =57.8% DLOR =57.8% ULOR =0.0%
Room Reflection Room Index
C w F 0.75 1 125 | 15 2 2.5 3 4 5
0.7 0.5 0.2 032 |0.38 |0.43 | 0.46 | 050 | 053 |0.55 | 058 |0.59
0.3 0.28 /10.34 | 0.38 | 041 |0.46 | 050 |0.52 |055 |0.57
0.1 0.24 1 0.30 {0.35 [ 0.38 [0.43 |0.47 |0.49 |0.53 |0.55
Table 2 Lamp Lumen Maintenance Factor
Typical lumen maintenance and lamp survival data
Typical values of LLMF and LSF
Operation time (1000h)
01 05 1.0 15 20 40 80 80 100 120 140
Fluorescent mudti.  LLMF 1 098 09 095 094 081 087 08 085 084 083
stz R 1 1 1 1 1 1 099 D035 085 075 084
Fluorescent LLMF 1 097 034 091 0B9 083 080 078 076 074 072
helophosphor LSF 1 1 1 1 1 1 089 085 08 075 064
3 LLWF 1 099 097 085 083 087 080 076 072 068 064
i LSF 1 1 1 1 099 088 097 085 092 088 084
Hgh-pressure LLMF 1 1 098 087 09 093 091 08 08 087 086
G LSF 1 1 1 1 089 098 09 094 092 089 085
High-pressure LLMF 1 099 087 095 084 088 084 081 079 078
sodium, mproved
colour
LSF 1 1 1 089 098 09 090 079 065 050
Table 3 Luminaire category
Luminairelactivity/location categories
Recessad
Open non dttuser or
venhibeed ouver,
Dust hght reflector, diffusing or
Open dust prool enciosed Open base louvered
Bare lamp vertdated or refiactor s/ diffuser of lumenous Indrect
Activily Locaton batien reflecton lamp Cormrolér Jourver ceilng comice
All @r-condtored Huldngs A A A AB AB A ]
Offices, Shop= & clnan country area AB AB NE 8 8 B co
e st ity of town outskats 8 8 8 ¢ s 8 e
schoolsélc  City or town center BIC BiIC BIC co c BIC FiG
Dirty ndustrial ares || - c 8ic D co A 8
Al air-condioned bultings AB A A c 8ic B8 BiC
Manufachuing  Clean country sea B aB L cwo c Bic DE
aeas, MKhNe iy or town outsks BiC 8 B D co c FiG
ENOPS, € Gy of town center c 8ic BiC DIE D ¢ G
Dity ndustrial rea cD Cc c E DVE D H
Clean country area c B/C 8 OvE D co
Slm‘“‘: City or town outskis co c 8/C E D/E D
ek shops  COY OF (own center o co 8ic er e oE
“ic Dirty industnial area DE 2] c F EF E
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Figure 3 Luminaire Maintenance factor
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Figure 4 Room Surface Maintenance factor
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APPENDIX 2: FORMULA

Conversion Lumen to Candela

F

L = Ton[1-Cos(60%)]
2

Inverse Square Law

E = d2
Cosine Lambert Law
| (Cos9
e - A (Cos®
OR
| (Cos®9
¢ - G0

Average Daylight Factor
T(W)(©) %

D Favg =

A (1-R?)
No-Sky Line Boundary
x(h)
d =~y
y

Lighting Design

A

DCB5152: LIGHTING

Room Index, K =

E(A)
n (F)(UF)(MF)

N =

Hm (Length + Width)
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