UNIVERSITI SAINS MALAYSIA

®*

Peperiksaan Semester Kedua

Sidang 1986/87
REW 224 - Perkhidmatan Kejuruteraan Bangunan

dan Infrastruktur Fizikal I
| Tarikh: 14 APril 1987 Masa: 900 pagi - 12,00 t/hari
( 3Jam )
i
L Sila pastikan bahawa kertas peperiksaan ini mengandungi

EMPAT muka surat dan LIMA muka surat Lampiran yang tercetak
sebelum anda memulakan peperiksaan ini.

Jawab LIMA soalan.

1. (a) Dengan menggunakan simbol-simbol antarabangsa
untuk pemasangan elektrikal, tunjukkan dalam
pelan rumah sebuah yang disertakan, kedudukan

mata letrik berikut:-

(i) Papan agihan dan jangka
] .
(ii) 13 buah punca lampu siling
(iii) 6 buah punca kuasa (5 ampiar)

(iv) 12 buah suis punca kuasa (13 ampiar)

(v) 3 buah suis punca kuasa untuk
pendingin hawa (15A)

(vi) 1 buah suis punca kuasa untuk
pemasak. '
’ (b) Nyatakan peraturan-peraturan IEE (Regulations

for Electrical Equipment of Buildings) bagi
sistem pendawaian litar gelong untuk 13 ampilar
suis punca kuasa di bangelo ini. (Pelan untuk
rumah sebuah dilampirkan).

(20 markah)
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Balai Perhimpunan di Sekolah Teknik 120' x 40' x 12'
tinggi, akan dijadikan suatu Bilik Kuliah.
Pencahayaannya akan dinaikkan dari 201m kakipersegi
ke 40 1m kaki persegi. Sediakan satu sistem pencahayaan
untuk membaikinya mengikut syarat-syarat IES. Gunakan

alat-alat letrik yang sedia ada, iaitu lampu

" kelimantang kecekapannya 84% dengan rapat siling dan

menggunakan tiub warna putih (lumen rekabentuknya _
2750), 48" panjang dan 40 wat. Faktor senggaraan 70%,
faktor pembalikan cahaya untuk siling 70% dan dinding
50%, tinggian satah kerja 32". Kirakan bilangan
alat-alat yang akan ditambahkan.

Tunjukkan satu lakaran susunan sistem alat-alat

tersebut.

(Jadual Faktor-Faktor Penggunaan Sekim Pencahayaan,

dilampirkan).

(20 markah)

(a) Berkaitan dengan Akta Kilang dan Jentera 1967,
terangkan istilah-istilah berikut:-
(i) Mesin 1lif:
(ii) Lif barang-barang

(iii) "Dumbwaiter"

(b) Nyatakan aktiviti-aktiviti secara tertib
dalam membina suatu pemasangan lif

di Malaysia.

(20 markah)
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(a) Mengikut Undang-Undang Kecil, Ordinan
Perbandaran, Bahagian 6, Keperluan Api 1975,
apakah syarat-syarat mengawal sistem kuasa
letrik kecemasan bagi suatu kilang baju
5 tingkat. A

(b) Dengan menggunakan lakaran rencanakan bekalan
letrik kecemasan bagl sistem mencegah api

untuk kilang ini.

(20 markah)

(a) Apakah tujuan-tujuan utama Kementerian Tenaga,
Telekom'dan Pos Malaysia untuk melaksanakan
Undang—Undahg Kecil Bangunan Seragam 1984
(Bahagian keperluan-keperluan kejimatan
tenaga dalam bangunan-bangunan), berkaitan

dengan pencahayaan?

(b) Nyatakan faktor-faktor yang anda perlu
pertimbangkan untuk merekabentuk suatu

sistem pencahayaan letrik.

(20 markah)

Sebutkan faktor-faktor yang anda mesti pertimbangkan
apabila sebuah bangunan direka bagi pendingin hawa

berkaitan dengan:-

(a) Pilihan sistem pendingin hawa dan
(b) Tertib aktiviti-aktiviti dalam
rekabentuknya.

(20 markah)
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(a)

(b)
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Mengikut Undang-Undang Kecil Ordinan
Perbandaran, Bahagian 6, Keperluan Api,
1975, nyatakan sistem pemadam api dan sistem
amaran api bagi sebuah padang letak kereta

bawah-bumi luasnya 6000 kaki persegi.

Berikan SATU lakaran berlebel bagi sistem
pemadam api yang mesti digunakan padang letak
kereta tersebut.

(Jadual 14, Ordinan Perbandaran, Bahagian 6,
Keperluan Api, 1975 dikepilkan).

(20 markah)

-00000000-
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Lampiran

Table 18/91. FAKTOR-FAKTOR PENGGUNAAN SEKIM PENCAHAYAA

Room inder Reflection lacion
k Ceiling  Wall Ceiling m Calling Well
T0% 60% 80% 0% 10%

" AEQG reflector fittings. diect narraw sngle, Fig. 19/18 (efficiency 80%), for h.p.m.v..
mized-light end Incandescent lampe

" Fig. 19/18. Single-tube fluorescent.
lamp fitting, 20 to 120 W, off. 92%

& 0.712 0.08 0.66

Ught distribution curve 3 0.6¢ 0.68 . 0.04

I toft: right: 2 0.59 0.61 0.68

| 1 lamp. 2 lamps. 1.26 -0.62 0.83 0.40

? mainty ditect ] 0.8 . 0.42 0.44 0.40
| rect ' .

! AEG suip lighting fittings, mainly with direct lree radiston, Fig. 19/18 (efficlency 92%)

5 .66 0.68 0.80
3 0.59 0.52 0.44
2 0.52 0.50 0.40
1.28 0.44 0.4 0.32
08 0.36 0.32 0.26

Fig. 19/19. Twin-tube fluorsscent-lemp

fitting with glasa louvre, 40 to 120 W, . . . . .
."‘":"“ 1.:.;,. srranged side by side AEG lighting fittings with uniform upwerd snd downwerd distribution, gless louvre, -
Fig. 18/19 (efficiency 84%)

Light distribution curve

|
fota: right: 6 0.00 0.53 0.48
2 lamps 3 lamps . 3 064 0.48 0.40
Uniform upward snd downward redls- 2 . 0:‘8 0:45 0:3.
tion 1.26 0.40 0.38 0.29
’ 08 0.32 0.29 . 023
AEG strip lighting fittings with metel louvre. uniform upwaerd and downwerd dietribu-
tion, Fig. 18/200 (efficlency 70%)
8 0.80 0.44 038
3 0.48 040 0.34
Fig. 19/200. Rectonguler fluorescent- f” g;g g:; gz
Jemp fitting with metal louvre, 40 to ¥ . ’ .
120W 08 0.27 0.26 0.19
Ught diswibution curve
lefe: right AEG Acrylic-rough celling fittings. mainly direct rediation, Fig, 19/20% (efficiency
Pendant lamp, Celling-mounted, 80%)
upw. and downw, downward
redletion, radlation, ' ] '
off. 84% off. SB% L] 0.48 0.44 0.40
3 0.42 : 0.4 0.3¢
2 -] 0.8 038 0.32
1.28 033 0.32 .07
08 026 0.26 0.21
Direct Hiumination through louvres
Room index Matt-white Glosey -white
{ louvre louvre
'l
s ' 0.30 0.40 An even Mumination requires § dis.
1o 1080 m ] . 0% Colog s et e g 26 SR et wtien of e dune
ough for ]
y \ off. 0% ' ) . betwash two lemps.
(- Light distribution curve maeinty direct O
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FOURTEENTH SCHEDULE

TABLE OF REQUIREMENTS FOR. FIRE EXTINGUISHMENT
SYSTEM, ALARM SYSTEMS AND ILLUMINATION OF
MEANS OF EGRESS

. ’ . TLLUMINATION OF MEANS
Extinguish- Fire Alarm  or EGress CoNTrOL Unir
Occupancy Hazard ing System System
Note 2 Note 3} Voltage Lamp
Wattage

1. PLACES OF ASSEMBLY

1.1 Class A and B below the Aand G 2 normal 25
" level of exit discharge

1.2 Stage with fly galleries gri- Aand G 2 normal 2§
dirons and riggings for
moveable theatre-type
scenery

1.3 Hazardous Areas .. A, B, C, —_ — —_

D.EorF

2. UNDERGROUND STRUCTURES G and H  fand2 — —_
AND Winpowteess BuiLp-
INGS
EvucaTtionat Occupanciess G 4 normal 40

4. INDUSTRIAL  BuiLoings

11 Single storey exceeding Gand H 2 —_ —
7.500 sq. ft.

4.2 Two storeys where the fiesst Gand H 2 normal 40
floor exceeds 5.000 sq. ft

4.3 More than two storeys or Aand G 2 — —
exceeding 250,000 cubic feet -

4:4 Hazardous processes or A, B, C, 2 —_ —
storage D,EorF

3. MERCANTILE OCCUMNﬂ_es

5.1 Class Aand B .. .. AandG 2and3} normal 40

5.2 Combined Mercantile and Aand G 2 and 3 24 25

Hotel Occupancies

5.3 Mercantile Occupancies Aand G 2and 3 normal 40
below Hotel Occupancies )

5.4 Shopping malls .. .. Aand G 2 normal 40
6.  OrFices AND BaNKs Excre- G 1 and 2 24 8 flourescent
DING 60 FEET IN HEIGHT OR
100,000 Souare FEET GROSS
AREA :
7. HospitaL OVER 4 STOREYS —_— — —_ —
7.1 Hospitals and Nursing Gand H 1,2and3 normal 40
Homes
7.2 Residential andjor Custo- - Gand H 1,2and3 24 - 8 flourescent
dial Care : .
8. Hortels
8.1 Hotels exceeding 50
rooms—
rooms and general area G : f,2and3 24 28
public areas . .. AandG 2and3 normal 25
8.2 Hotels exceeding 60 feetin  Aand G 2 and 3 24 25
height . . -
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ILLUMINATION OF MEANS

: Extinguish- Fire Alarmi or Egress CONTROL UNIT
Occupancy Hazard- ing System System
.Note 2 Note 3 Voltage Lamp
Wattage
8.3 Hotels above Mercantile or G 1 normal 40
Office Occupancies
9. MULTI-STOREY FLATS Lkx- - — 24 8 flourescent

CEEDING 60 FeET IN HEIGHT
OTHER THAN BALcCONY-
APPROACH Typr

10.  STORAGE AREAS

|
I

10.1 Basements and . under- G
ground garages

10,2 Basement garages and car- A and ¢ 2 ) normal 40
parks exceeding  5.000
square fect

10.3 -Multi-storesed carparks ., Gand H 2 normal 40

tJ
!
|

10.4  Automated - Wurchouses AL B, C
and high stack warchouses or F

10.5 Godowns and Warchouses A . CorF 2 normal 40
over 2 storeys in height

106 Basements i non-residen- A o (€ ; N
tial buildings {except strong )
rooms, sale  deposits ol
banks) evececding  5.000
sq. ft,
Il LABORATORIES .. .. D,Eork Tand 2 "normal 40

12, Conputors asp Liercairo-  T°
NIC EQUIPMENT SUSCLPTIRLE

1o DasMace ny Firi, Hear

OR SMOKE

13, A CONDITIONING SYSTFMS -
(ReTurN AR Ducr, Lier
SHAFTS,  SERVICT  SHAFTS,
LineN CHUTES)

For buildings exceeding . A 1 — —_
60 feet -
Nott 1. The hazardous areas and processes within any building are the following
areus—- :
ta) Boiler Room and Associnted Fuel Storage spaces.
thy Laundrics. )
te) Repiir Shops.
() Room or spaces used for storage in quantitics materials deemed
hazardous.
‘(e) Kitchen.
(/) Soiled Linen Room.
(). Transformers and sub-stations,
(h) Plant Room,
(i) Flammable liguid prodessing or refining operations,
(i Tndoor Storage of ammable liquids. '
(kY Chemical plaats, solvent extraction  plants, distillation plants,
refineries. :
Q)] I’ro:csg cquipment, pump rooms, open tanks, diptanks, mixing
tanks. . -

174
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Notr 2. The letters m the sccond column of this Appendix reler to the types of
fixed extinguishing system, a5 follows--

A—Automatic Sprinklcrs

B-—Water spray system.

C--High Expansion_ Foam System.
D—Carbon-dioxide system.

E—Approved Halogenated Extinguishing System.
F—Other Automatic Extinguishing System.
G—Hose Recl.

H-—Hydrant System.

Note 3. The figures in the third column of this Appendix refer 10 the types of
fire alarm, as follows-—-

I —Automatic Fire Detectors System.
2—Manual Electrical Firc Alarm System.
3—Signal Indicator Alarm System.

4—Manual Alarm System.

Note 4. Types of Emergency IHumination—
(a) Signal point units,
(b) Central Battery.

(c) Generators,

. In all cases the duration of emergency itlumination in the event of failure of normal
supply shall not be less than 1 hour.

FIFTEENTH SCHEDULE

STANDARD SCALE FOR MAINS WATER SUPPLY
FOR INSTALLATION OF FIRE HYDRANTS

ALL NEW AND RESITED FIRE HYDRANTS SHALL BE
DOUBLE-FILLER STAND POST TYPE

i Total nuinber
of Fire
Hydraats in

Risk Category l Average Qutput ! Spacing of Fire area of risk
| per Fire Hydeant ! Hydoante i likely to be
! ' employed
| simultaneously
i in major fires
Class A . .. 1 300/400 gpm 300 fect | 4—-6
ClassB . ... 250/300 gpm | 400 fect 3—5
ClassC .. .. | 250/300gpm | 450 feet 3—4
ClassD .. .. | 180/220 gpm 450 feet b2
Class E . . 180/220 gpm 600 feet 1
Special High Risk .. 300/400 gpm 300 feet Max 6
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